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ESTER OF CYCLI C CARBOXYLIC ACID 5 Technical Field

The present invention relates to a nethod of producing
pol ycyclic | actans. Background Art 10As a mnet hod of
produci ng polycyclic lactanms, there is known a nethod
of reacting |lactones, 3- oxabicyclo 3.1t9kh%xan-2-one
wi th pht hal i mEdd BROESYEHIGCARBOXYLIC ACID

14, N-di net hyl f or manmi de sol vent, then, esterifying
using an acid carried on a resin, subsequently, 15
perform ng N-deprotection reaction using an am ne
conpound carried on a resin (see. Synlett, 10,
1641(2002)), however, this nethod has a problem from
the s aano'q;.o dcost because of necessity of use of
a carried on a resin for the reaction
of 20 lmagd gnessent phtvbakiiwinde giotessi tm aand thod of
unsati sfactory also in the yield of polycyclic

| aPr@ficing PThECHFdENtL S ors have investigated
an industrially advantageous nethod of producing

pol ycyclic lactans, and resultantly found that 25
poBpsykdrieuhdchafs can be produced with good yield by
usi ng certaj .nd 0 I i dr®W there
mat er i gsls. %@%Fgégr gfo%rggh%ﬁ?ﬂr‘éve%?%%ﬁglgg%%eq%rcgsent

i nientkimswihas metbbjdectt ofegrtoMigi hgciomeshod - or

LA 2B LSS A4 AR 0, pcacesom

[1lid Qad 2I\3]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 inventoxrs 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 certain kind of polycyclic lactones as a raw

material.

Disclosure of the Invention

30 The present invention has an object of providing a

method for producing polycyclic lactams with good

yield.

That is, the present invention provides the

following [1] to [23].
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[1]. A nethod of producing |actans of the foll ow ng
formula (1) conprising the following three steps Ato
C (1) 1 5H [in the formula (1), when R3 and R4 are
both a hydrogen atom R represents a substituted
met hyl ene group or an optionally substituted
poly hylene roup haying 2.to rbon apops, ,
g?g 8n&<S %?dpfﬁ §l£91é§§hﬁﬂ?t% EESt%gﬁHOWIHQ
fdﬂﬂiﬂuaahydr)ogﬁﬁnpafﬂmnﬁl tBpr esANisy g Ophte8akk¥ps A to
substituted nethyl ene group or an optionally
Substituted pol ynet hyl ene group having 2 to 4 carbon
atons, and one or no-nutually-adjacent two nethyl ene
groups constituting the polynethyl ene group may be 15
substRt uted by an oxygen atom one or two ethylene
p?SC@pstituting t he pol ynet hyl ene group may be
t éd by a vi nyl ene group, no-nutually-adjacent
| ene grolids constituting the pol ynethyl ene
Obe nutual 'y connected via an oxygen atom 20
ngth l,ene group, ethylene group or vinylene group,
ﬁi 126 and R6 represent each independently a
[hydrb}g@nfammlahdllo)g.emlamnﬁa cgafoRgrang, bophi endiyldrogen
st igu I r t on
opt 1 on%l lE s%gls%ﬁlttsgtaggguﬁ%\él%s érdoglp]‘%‘%rge 29$8890b55 an
qnwimmaanynsubaamtntddypshbmbth@Maﬁ&ngﬁoqpchwwhﬁylngto
tqrgo car bon at optjona I substltute anlno
fgrEtReon EFOUISV enSF?l gi’%ﬁﬁ 0 Rag RepdSaf
s%kbgteptﬁsﬁnt oehelt lmdﬁp%dwawganhwtrdmem aﬁ@ﬂiﬂ"esents an
| car bonyl graoup having 2 to 10 carbon atons, 30
A bRy PUGRGIE A TESRY bSp0 G O G optionally

samtl_@yiuaéeupohw Oy71ér9e @rsabbﬁaﬁh@nﬁz @A kpxa&ftsxh

roup having 2 to 10 carbon atons, trial kylsilyl
68:.%1&) haRdngne ©F m-@m%@ﬂhyoﬁﬂpaalem tgmuﬁﬁmlﬁge
ngché Sﬁébﬁ@uﬁg‘ﬁg h reg& éQHglﬁﬁé &g G

car bon at ons nts gen "ato
smhgﬁlgnb@@ hmvangokﬂggmjhtom one or two ethylene

groups constituting the polymethylene group may be

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

Ri3, Rs, 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, -SRpy 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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carbon atons or aral kyl group having 7 to 20 carbon
atons.] (Step A a step of reacting | actones of

the following fornula (2): 10 (2) [in the formul a

(2), Rand R3 to Rd represent the same neani ngs as

descri bed above.] and imdes of any of the follow ng
formulae (3a), (3b) and (3c): Pu 15 [in the

Hayimgad (Ra)l0 (@beamdatenp, Ariafkylsgilwh gadupAdaving

kaopgo é%r%%ﬂ‘%%%ﬁ&?rgiﬁ93 %%%@ﬂ'ﬁ§¥¥ﬁ@efth 10 carbon
atoms or aryl group having 6 to 20 carbon atoms, and R.
represents a hydrogen atom, alkyl group having 1 to 10
carbon atoms or aralkyl group having 7 to 20 carbon
atoms. ]
(Step A7)

a step of reacting lactones of the following

formula (2):

Rs R) Ra
Rs

(@)

(@)
RS O
[in the formula (2), R and R; to Ry represent the same

meanings as described above.]

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

and (3c):
A
0 As 0 0
Az Ao
N— M As /’)-:iil\i —M \ﬁ(\w —M
A v
? o @a A o  (a Ao (30)
Aa A 0

[in the formulae (3a), (3b) and (3c), A,, A,, A, A,,
As, Ag, A;, 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, Rg 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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a hydrogen atom hal ogen atom nitro group, alkyl
group having 1 to 6 carbon atons, al kenyl group having
2 to 4 20 carbon atons, optionally substituted aryl
group having 6 to 20 carbon atons, optionally
substituted acyl group having 2 to 4 carbon atons or
ORd, Rd represents a hydrogen atom al kyl car bonyl
§Faaﬂ;k|¥&\ﬁlr£vlz 95070 BaVHAY at ofe, 1 @r ghrhobomtioms puplkyl
ggb g 0, cagb f I qup havi
B 8 gérvtlcohn@a% o?ré 92 %%)%%aqﬂszft&{ri%u%}éhg\%yng TP qga”ng
éatboﬁmﬂqanbom atomalkﬁhﬂImﬂr@pmmgeﬂaylagﬁ&dﬁbdéh atom
r Lo k rqoup having 1 to 10 carbon atoms
G2 Q?ﬂ 'H%t%% %gaﬂ 9 nd M

or ary group to 20 carbon atons,

teppesdnice a Hy dtOge8spbaMedt &!&&aiéxyﬂél a%tl%l ]oé Othe
?uce t he correspondent carboxylic acids of
?%1'9 BULRY FHTRNLRE (h4R) - (4BPlarfrq 4cie) : [in
(4b) and (4c), R R3, R4, R5 10R5,
@2 As, As, Al () %ﬂ
apRngs as descr i hed A&

the fgnnul ae (4a),
0O

7
o (43 ATRN s
Am 6
5 "R
o R O (40

[in the formulae (4a), (4b) and (4c), R, Riz, Ry, Rs,
Re, A1, Az, A3, Ay, As, RAg¢, Ay, Ag, Ay, Ao 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 (5¢c):



(Step B) a step of esterifying the carboxylic acids of
any of the fornulae (4a), (4b) and (4c) obtai ned
in the 15 step A to produce the correspondent esters
of the follow ng fornulae (5a), (5b) and (5c):
[in the fornulae (5a), (5b) and (5c), R R3, R4, R5,
R6,A¥ Az AB a M A5 r A6 AAAS, Ag and Al o
repreé‘ent tthe sane ani ngs as descri bed above, and R7
, ogp having 1 to 30 Alafbon
b/t o 10_carbon ato ar &

.

Robt i ned i n aftep B ne 5t
produte |actans of the ¢orrru§a (1). [2 % 0 (5b)

production nmethod according to [1] wherein the
| actones of the forrmula (2) and the im des of any

5
o R 0 (5¢)

[in the formulae (5a), (5b) and (5c¢), R, Ris, Ry, Rs,
Re, Ay, Az, Az, Ay, As, A¢, Ay, Ag, Ay and A,

5 represent the same meanings as described above, and R;y
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

I5 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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15 of the fornmulae (3a), (3b) and (3c) are reacted in
an am de solvent of the following fornmula (6): B2

[in the fornmula (6), Bl and By represent each

i ndependently a hydrogen atom or al kyl group having 1
20 to 5 carbon atorrs B3 represents a hydrogen atom

TR 8 of CLERR GRaROr H e ahooRd iy A having

@Oﬂaeabe@dnbdmrmt@mgychha SETWHd”E%tﬂ8§tbérchﬂéd¥bd to
tomto which they are connected.]. 6[3]. The
?HAuBt CaF et rﬁJBr%EEBFﬁl hG I Wheh e R Pﬁé’mar’ﬁodéVthh

séyepteofcdiedosgula (6) is N Ndi methyl acetam de.
[4]. The production nethod according to any one of [1]

to [B?lwhgh@npnqﬁu¢h1@esmatém&naﬂnpxﬂlmgetbomnulaherein
3 [ od ction e d, ac dlngto
gﬁ% 3%1de ﬁé%nt f gﬁ % r 4%3|¢$ge% o

any one of srarm
dmerﬂhgl@&&)tammiqaht hal i m de potassi um

Th hod, accordjing to any one of 15 [1]
toe[ ‘E %H@lo%rt @%%@?Feogc@&%d%w BP 8R¥ one of

for mubags(4ahedn emd {Mehednd A CONOISsObst RBe formula
(fBOA)I .OWI ng formula (7)

[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, Rg 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 R¢ 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



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 atoms or aral kyl group having 7 to 20

carbon atons.) are reacted to produce esters of any of

t he forrrul ae (5a), (5b) and (Sc). and the resultant

ester of the fornulae (5a), (5b) and (Sc) and

am ne@] 'ﬁh% %OTIBPIté\RAnnd“EfUP%IQC?S)leR& Nl (8)y one of
(wherel .8 RByKEPEESERL S AML ogééeﬂaglaxe% RSt '% Med he
am_no group or alkyl group having 1 to carbon a
Sptiltewang %’EFb‘éPFtut ed with an am no group ) 30 are

react. or oducg, | act ans tihe fo ).

[7]. ﬁcélt Qr od’uctf &t hod( éo)r“dl ng{eﬁg3 g’hé onécc]'f)z[cl"]'
{B8)p6K \AMPEG(IORSZHMI R6 represent a hydrogen atom
[8]. The production nethod according to any one of [1]
t@ érein R3-/ant-R4 represent a hydrogen at om

[9] he production nethod according to any one of [1]

ﬂng@s a group selected fromthe
(CH2) 2-, -(CH2)3-,

(CH2) 4-, (CH3)2Ck, (C1) 2C< (F) 2C< >CH( C02C21- 15), /
\ A a A HsC HsC
NS N4
PN PN He
0 o / \

0 CH
o [ o o

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

-(CHz2)2-, -(CHz)3-, -(CHz)4-, (CH;),C<.

[11]. The production method according to any one of
[1] to [10] wherein R is a (CH3 )2C< group.

[12]. Carboxylic acids of the following formula

(4a)
A1
2 O 3 4
A R R
N
A3 OM

oA
[in the formula (4a), R, R3 to Ry, A; to A; and M
represent the same meanings as described above.].

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

[14]. 2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-

isoindol-z-yl)methyl]—cyclopropanecarboxylic acid.
7



10

15

20

25

30

[10]. The production nethod according to any one of
[1] to [9] wherein Ris a group selected fromthe 10
foll owi ng group: -(CH2)2-, -(CH2)3-, -(CH2)4-,

(CH3) 2C. [11]. The production nethod according
to any one of [1] to [10] wherein Ris a (CH3)2C<

grou y clds of

fol | bh hy f‘oPr?ﬁaaSJfé’('&taSj&{ oh %hg %455“% 3%
aithRéro Al , BGdA%XﬁNhHAieﬁiﬁaemtzL )&%mhﬁmanlngs as
descri bed above. ] [13]. The carboxylic

%ﬁﬁ%&PEEEBPGFﬁ§QQ¥XH£ﬁ 01i%herein, in the formla
(4a)p1 &)1 epmsgg&aza y@fme%f%e@ (far @néﬂ%&fel@ 3-

consi sting of CH2) 4-
49 24K, laﬁdnn@lﬁQk x%metaylkacyAgopmpggme¢@rboxy11c

JdEpfesent a hydrogen atom

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

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

A1
A2 7
5 N OR’
A 6

a0 0 R0

[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 -(CH;)2-, -(CHy)s-, -(CH;),;- and
(CH3 )2C<, and Ry, Ry, Rs, R¢, Ay, A, A; and A,
represent a hydrogen atom.

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

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

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

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

cyclopropanecarboxylate.

Modes for Carrying Out the Invention
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[14] . 2,2-dinmethyl-3-[(1,3-dihydro-1, 3-di 0x0-2125

i soi ndol-2-yl)nmethyl]-cycl opropanecarboxylic acid. 7
[15]. A potassiumsalt of 2,2-dinmethyl-3-[(1, 3-

di hydr o- 1, 3-di oxo- 2Hi soi ndol- 2-yl ) nmet hyl ] -
cyclopropanecarboxylic aci d. [16] .

(1R, g 2-dinethyl-3-[(1, 3-di hydro-1, 3-

di oxg' SHPES Ho 1t VﬁP)*—ﬂfethlJoylw obt bpaREedeso idetail
BENLGw. [17]. A potassiumsalt of

(IR 3S) -2, 2-di et hyl - 3-

[ (1, Bh&i W@rrb -, Bs dp ogbePHoifs giertot i 2gy L hmebhgls] of the

18 Esters o
P o For e AP A Rt e b EhEET Rigdviated
a[l@rhalcao(n&es) (R 8 somB7casés dmdAdmiepsesentadyie&s the
R TRARC T o o P14 Ao ) FAC: Kacis £0 produce
ﬁmnubar(ea@)ond%ﬂepésﬁsak mcgraqsamsse&@cme tarb%%t he

rou conS|st| of -(CH2 -(CH2)3-, -(CH2)4- and
% ERTHP; g 5&? agm( @% QGb)Nanq§g4¢$ bhdradnafter,

TeToT=Ye ter
if%?g?ﬁge?o%m or j?%9] V\ﬁgrléilsn 402%7 (IQ?h(S% gr‘%)l'a
Tswyeesignlan.kyin goup dasead.1l to 4 carbon atons.

In the lactones (2) to be used in the present
invention, when R; 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 via an
oxygen atom, methylene group, ethylene group or
vinylene group.

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

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

9
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[21].
2,2-dinmethyl-3-[(l, 3-di hydro-1, 3-di oxo- 2H soi ndol - 2-yl
) met hyl ] - cycl opr opanecar boxyl at es. [22].

Met hyl 2, 2-di nethyl-3-[(1, 3-di hydro-1, 3- 25

di oxo- 2H-i soi ndol- 2-yl ) net hyl ] - cycl opr opanecar boxyl at e

23]~ t hyl
TRRE5 5 SR AP 3 379, B iy W Be i 9B Fs GG
todegenbipmetilyy|d -hgyed 9pn opapecarinyl @dbonyl grb®
resent invention will be illustrated in detail bel ow.

BLR8eh A% 40y CARPRIateBEri AFVIEATHRRY bf SFRAEP having
Abey ez desaried Juwa aaf&ik&'i%@éﬂﬁ}n} e\giIng'? e%a?%d

as lactones (2) in sone caseS] an any o
GHEL B oR ECBEs c B Ik Yokl agr8a) haWislg ahdt¢3t) tarbon

ce;tk r nd ar hoxyl | Ci of the
LSRR ARy AR . 0 bl acoms,
ey i gmbtipr haatibree Vi at@di @scaabbaxytomfac dsat¢a) group
(4b) or 10 respectively, in sone cases]. In the

4
Raaetn eg(E§32909§§ F 5% he present invention,

wherE:Rinands R rdeser ide, d ad &5 cal BeBOHR 13 Jurdroasn
.atom R represents a substituted nethyl ene group or an

sl #yCRABSHneURdP ol BRRTAY e Ad oFr.o il USE Hawi agom,

il ih £ a4 POR ghgnrthearlq}g/%}en at | east one of R3 and R4
is a substituent other than a hydrogen atom R

r epPE@dH sthe apeivendescsilived i 2 Lkpd gedluplse tawiogipl to
190 i y It ut ed. pol t hyl.ene grou
UL 208k, BRI S b TBL IS W o
bprenmitardl 4 Vkpdlj grenp st wavithgret hybeno @aabRs:1 atoms

. tjtutin h ol ynet hyl.ene group may be
1@%&%4%LﬁéﬁgB§Y§n86£§ en hA"Bne 6P TR et HPRRe
igopuppH Kb gt dtpl | AgbuURe 1PYEES hyhanenar gk emay be
substituted by_a vinylene group. Further,

non%ﬁ&&ﬂ%ﬁ%. LcERe BhSeRIthIEHP gRBVBBIcEndw thit | pRrbon

atbﬁs2idﬁiﬂ@@tQYVQH919@@aﬁﬂﬁnbéﬁéﬂyiugkbﬂpqowﬁﬂ¥{?%nyl
via an oxygen atom nethyl éne group, ethyléne group or
ITPHPI-erfe REFRPRY FhereuPst ilt-(rartenipt | gnabby Substtienykd

gfBubhe EsesChEBRE TREMRNG GEQUP O
pol ymet hyl ene gr otp

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

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

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

carbon atoms such as a benzyl group and the like,

10
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30 having 2 to 4 carbon atons represents, for exanple,
a hal ogen atom cyano group, al kyl group having 1 to
10 carbon atons, al kenyl group having 2 to 10 carbon
atons, aryl group having 6 to 20 carbon atons,
optionally substituted am no group, -OR group, -SRI,

L QUR _Or roup, and R, Rb and R represent each
AT f VOROHPAr BEdH M oin T2 k9| CarBORy pt@mupsuch as
bavieitgh ok ¢ 4Ry CapRoR pAlaE, t 188 YL EREDORY ag_ﬁﬁ;i% ifzhgyi ng

0

7 to 20 carbon atons, aral kyl group having
gEPHSS BAENT aB kbRy a0k Wardoupa hewengueht es1@ car bon

9%, i Sj g p Vi t 0,carbon .
atoﬁ%}%ﬁ%ﬁﬂf%%oggxkgv%%g f&%)qgk%arg%%yétgﬁgﬁﬂszﬂ%Ylng
§r 80p Wavdarpent at2@scaulodn st crsme Exgphesupf, tharyl

§P8M -described hal ogen atom t O include a chlorine
torr?’br o‘l‘:ﬁr P 4t off CFPuor TR T8 750VRe Ae&Hdad the
griep and tA@ONDik8e abouegdesgid he&ivﬁhlisyk 860YPS carbon
having 1 to 10 carbon atons, exanples of unsubstituted
??ﬂ@ﬁrSEthﬁﬁﬁdﬁeﬂh%PK}lgﬁpﬁ@psiﬂa%ih@ellibelo car bon

atonExéﬁph%@lbkfﬁ%'Eﬂtﬁﬂegf§ﬂg'gfsﬂ¥ligggﬂﬁe %ﬂﬂiﬁgggen
group, isopropyl group, n-butyl group and the 'K
FAfrpl 83kl adrd @ kbngtroypsupavain 2t ¢ 0l dOcaabban atoms

Lhglu in 0 henyl, grou 1- propenyl
sy Sestt (¥te b o4Bp B P B BRFF o
qoups Bapdmnenyl tw oAp eadbbhe altides such d&Xaapbeszefyl

r gr.oup -having 6 to 20 carbon atons include a
%{"g“n% Xéfio&%,epr%alﬂm hy?rfgilaxﬁ FFe R 139 Ekakpl 89 of
cteheb opt aobals! w4 tait ®sn aFI N @ PR Ed iKe! Yggean

i No up, acetylam no group, benzoyl am no group,
aﬁ@%%ﬁ’%ﬁﬁﬂg QF&Pé’,ys ey | 2 akPnd OgrcaiiP obenyymansneh as
a0 I iPh o & bt BYLOBHAT P AW aPHBO 19KRUP t rialkyvisilyl

h Iﬁke. anp%%s of

benzyl oxycar bonyl am no group and the
IRLWYES thevier 3giteup 4 mednkienaafpmsogarch 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-, -(CHz2)2-, -(CHz)3-, -(CHz)4-, (CHj),C<,
(Cl)2C<, (F),C<, >CH(CO,C,Hs),
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30 atom al kyl carbonyl groups having 1 to 10 carbon
atons such as an acetyl group and the like,

aryl carbonyl groups having 7 to 20 carbon atons such
as a benzoyl group and the |ike, aral kyl groups having
7 to 20 carbon atons such as a benzyl group and the

li ke, al yal kyl _groups having 2 to 10 carbon atons
S as hox thyl group and the Iike,
trial kylsiTyl groups having 3 to 10 carbon atons such

Q§:f>}ri thyl sfTyl group and the |ike, alkyl groups

h ng to 1 arbon atons such as a nethyl group

et hyl group, n-propyl group, isopropyl group
tert-butyl group and the like, aryl groups having 6 to
2Qc cardbon atens ssuch ag a phenyl group, and the |ike.
Exdqpkes of RQD/of the 7SRI, group include a hydrogen
1Q -atom aIKyferbonyl”gg?ups having 2 to 10 carbon
atonms such as an acetyf oup and the |ike,

aryl carbonyl groups having 7 to 20 carbon atons such
as a benzoyl group and the like, aral kyl groups havi ng
7 to 20 carbon atons such as a benzyl group and the

| i ketn lEhal Roxpally!( 2groups, hRyi ngs 2aha B} eadpedsent

at Qns, such aﬁ a neth0ﬁ§g§thgl group and the I|ike,
%49t K EePr)regtdap s Fg98nt 8te8 c XA LR oREOBucKFYano

@oub | répeibhinkyls WOUPr @pdat BexkikgrAKMaGi AP to
having 1 to 10 carbon atons such as a nethyl group,

1& AT 2R gR bAPS - noPtdmRabivupubrsépuded akleepyl group
neSfilndUs Vo 91 8URARD A NE dh&® o BEYbnERY %Hh?%{EPuQeEO

20 carbon atoms such as a phenyl group, “an e I'Ike.
aEydngresupfh&yioh 6CACR,20 nchubenakikpmsgr aupsi dmalhy 1
Syl ST BETBLREE Ul 25 g oL 0T OUR, GRS coor.
gaoalrky | sndhaRi NgRy drod 2B, cosoes ah6ne ashc i e pe h@8aYly a
h%%%g%eéwgtég? g&ﬁ%lcarbonyl 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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Exanpl es of specific structures of R include divalent
groups of the follow ng formul ae, and the 30l ke.
-CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4-, (CH3)2Ck,

(Cl) 2C<, (F)2Ck, >CH(CmxC21-15), In the
formula (2), R5, R4, R5 and R6 represent each

] tl drogen atom hal ogen atom cyano
%?gggfgg‘pﬁponaﬁa @sﬁﬁg?i Fg’llé’d:oé‘f‘?(wybr gGpYRaving 1 to

dﬂchabbomeﬁﬁm,gﬂ@ﬁb()ﬂ@Hﬂéﬁl&%,ﬁé%fg @Hé% yl group
ving 2 to 10 carbon _atons, optionally Substituted 10
Efwrgwsﬁamﬁwz, t 81fduezomet it bnsrovpti onal | y
' j S0R, gr - r.Q r
ooR Uor o DN apPand Tyl Phr @R groups

§ wefe peAdenhivd o tynie bgeh  gtromp a:lmyimrbﬁwlthgaoﬁlg&qunp and
roup havi

i 0, carhon 0 ryl carhonyl ) g
%@%{ofglégc'g?)&]}r?rﬁ% ﬁo%%%sgﬁgpaﬁé dio %a%\gﬁﬁt?ttu@"zto such
TRrgonaatoyd, gldaxyab&ykogloyRdvdy, e enhy® §Poed’ PYinzy1
atons, trial Iiyl silyl groug havi ng1 3 to 10 carbon
L OMR- 3{’?%? g havaghexvaet Yé‘ar‘h‘?mllaiorrs ?r aryl

PRV E R Cank ®opnat Qq&.e.zgﬁﬂ%g‘]p £8v9 s
?i;ove-ﬂggscr?ggdtg&ﬁ%ge%ﬁgtgm inciude a’c or?%e g%_o?ﬁp
PtShi ¥ aboAPimonstitiel agvevDi odie cettdy angrohp binkie the

Angh - ' t] Iy sybstjtuted al kyl
U bEo Pty FEVTY a0 LORR & U LAURRE Bk o
A Aty ugedupi.ndem zory brenchpd akkyly grati@psp haveAgyl

ot BEeRBL b O SRSt s bs PR KR 9TPgr oup
beme ey ckebonyl group Exedptrs @fiksybstituted linear
Jatiaehed abkul, 39 groups having 1°to 10 car bon
JOGRRGRT G9RY A sy dr e

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,
c¢yano 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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al kyl groups such as a chl oronet hyl group

di chl oronet hyl group, trichloronethyl group

fl uoronet hyl group, difluoronethyl group,
trifluoronmethyl group and the like; hydroxyal kyl
groups such as a hydroxymet hyl group or hydroxyethyl

gro and. the Lik optlonall subs

subs ?%%l?ssughtg Eﬁﬁﬂ%*iﬁrgﬂbSE 5#%%% iﬁi&lgrouP
hr.tinyd greupzobeazworgraaﬁmns phesyYlider @Uphenyl group,

met hoxynet hyl group, trinethylsilyl group and the

ARG Nk ABAPRY BDGr Siliss ke eRtagng lé(m%hwted with

a0sips t APhBRet BukbndQuR: alth dHén! hIESmODtdlq{@§} Ygroup,
substituted with a substituent such as an acety

hydgisy begizoyp . gnadFo rastdng , gq:mpo bewxp, grldup, group
h%@%ny ﬂrpgp%oﬁgFgo%u QK%gar %y# g%gﬁ%shav1ng 6 to 20

enzyl oxycar group and tH
chydnnxytﬁmhsnahalkyb grikeps such as a

hydr_ox hy r.oup, dr oxycar bonyl et hy
g¥oﬁ¥ ?%ég¥ Ré OBP%&RQQ%} lﬁﬂﬁgFﬁFE&Qﬁlqm%¥° group
1ﬁ@mﬁdél&m&néugho@§s3dﬂﬁﬂﬁﬂaiﬂ U@ubﬁ%ﬁlht@ﬂmﬁ%th a

propyl group, ipropyl group, benzy roup and the
sPPl?é'flfd’redI‘Ry?uﬁFoéﬁs apQ Wlasgraobnengraﬁ@w AL,

mﬁlﬁ?x‘%ﬂ. eg}fﬁ/ﬁ}% 9r QER-9Ad gtx%%ﬂ ktﬁeal[ogt BQE@&(%&&%%?X%%E&'@

a substituent “such as ‘a gen at
Ogr @mzymeponmﬂt g@ ogirognd chlamol gkeup, al kyl
gro 0 4cC on.gtons, aryl gro and the
Ilkgp{agg)éu&stgh%t; R%xarrp eg 0 at"h%rou éna ;#Jeo a%yérogen
aSathdhkgib&&kenyl growp shaisvion @ 10t&010abmmbdﬁ(ﬂubms

include al ken rou s having .2 to, 7 carbon atons such
488, 4% A Trotx!’ arhim prg dufp 48 opBny G
gﬁbQ@%nﬂaQHﬁyﬂﬂ {0 baberrh-b@mO WX ors b 8AY b s0EOWBRN

30 buten group and the |ike: hydroxycarbonylalkeny

IFPYEp S &Peasl’aﬁ‘ﬁydPBi‘}l‘éﬁlb&ﬁR‘éR%e‘h?VlgﬂoGp tand@ & he

chbkenoRitAMAl dcRURST bt BERI M tdYduS uabﬁ&' tHENG s)4ch as
a met hyl group, ethyl group, n-propyl group, isopropyl
abk@ﬁyalﬂfé’rgkwrcgmﬂphaﬁanghé ltickel 0 dBmbphegtofmst lssich as

aO 1§Hp§t d r av
cggggﬁ§§?%hs I nc ﬁggsaaﬂﬁeny% g#%ﬁg, Epgﬁ?ﬁgﬁsgqgl
gaﬂupsh@dwﬂ&gcﬁnt@naolyasbbatwuunmﬂ swc¢h assabstituent
al.ogen ato ro oxyl .
e PR R AR Y DAEL 8 b B S T R Y BE 8t mgving
1tbo6loardaﬂ:rbcﬁi oansomaryhcgr asp ahmemgzﬁ &podp, carchgrrl

atons and the J|ike. nEIes of _the 1Ptlonal
gEﬂB?thUP@@Qﬁﬁtﬁf%ﬁBup opropyl gro tert-butyl

group and the like, aryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like.

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

a methoxymethyl group and the like, trialkylsilyl
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i ncl ude am no groups optionally substituted with a 10
substituent such as an acetyl group, benzoyl group,

nmet hyl group, benzyl group, tert-butoxycarbonyl group
or benzyl oxycarbonyl group and the I|ike. Exanpl es

of R, of the -OR, group include a hydrogen atom
1 to 10 carbon atons 15

gl,:lé | carbonyl groups_havi ng)

GERPEs Na Ht%t Itgréﬂpc AhteRE, SUFPI a8r Bonyl
grampshiaE gy ¥ §PodP SAPAH ALOBe SU 0 ;

gr oup _and tlﬁl i%e? ‘églr al kyl gr oupsehaéimr(]??atrg%% Hlaving
aFBor OatceiP Fucht aBs asbehz s gr ouptndl gheupi,kethyl

}-EQpyahk P, in Q carbon ato uch as

S0P ot h?fy‘%éﬁy?rg%upggﬁé’tﬁﬂ?ﬁ i Ke2UPr i %F@r%‘%}ﬂl

g¥oupsahavithe 3lLile 10acgibgmroatpanthswitiigaé 8o 20 carbon
and the |ike,_ alkyl_groups having

i met hylsilyl grau
E&E%lgglﬁxgg’r on %t@h’%‘% cATRYPa MYy gr blkhe - et hyl
gr oupxampRe@PYE FOWE JC&WCOQM{CB.E@é'palk?th -gk&wﬂs 25
0

}gro#g and the like, aryl groups having 6 0 carbon
THhBIsdcihiCad % GFHENRH  @EBUP, Sacd tafe @ ikethyl group,

dxayp| §800b , Ry, - - r ' e drogen
at om gl(lz car bg)frfycltﬂ%oﬁuﬁgvﬁ%gdﬁ%ﬁoglg%%oéggt gg%éa
Isiketh: agdrahkadetgpoupoupanhugt e tioi kP, canbaardvoys 3Ach

ﬁ%%eﬂgygﬂgrﬁiu&)& %%&a{(}g%nlallk%ns such as a benzoyl

group an ar al groups having 7 to 20
car boh s opsefechbde atenzy] ghaup,arépresdrnikes

| k roups having 2 to 10 carbon atons such as
h?%{%%)l(yéé?ﬂyl group and the like, trialkylsilyl

groups 1avpAgfarhd1k0 4D, ARASRSUCR3Ss@nt o
groups havi ng

trjnmethylsilyl group and the |ike, alky
hi’dtroogﬁ)‘Yc%FBén atoms such as a nethyl group, ethyl

gr OEkanip PESPYE BhRURDL IV OPYE 1 JEAUR E%%te'é.ig%y i Pe1ude
group and the like, aryl groups having § 10 carbon
3a30FAL Leepl ak3 a2pRd e throud; ored Bhe | i ke.
oA AS1 Of 3 Rs . B 0t @R 2 1416l ud -S‘%ck b Y quRs, Pavi {19 dan -
to 10 “carbon at o];]rs such “as aé'me hy aérlgg’ﬁflogt‘lﬁ 4 onan
7993@0, mé@@wetgy@uggdw%loggompoah@bxta{me- zl-(?ane,h
6,'6—%"061{ l.gr avi _ car gn atons SsucC

4s a berizy gg? oﬁ%%ggﬁéfcﬁtﬁ’g@q‘l&‘e&hexanr P8esr S-rabl e
diffanoRd ehtbRdbteprasdnt. 1a dpERHeN2 aba\, 6 -
ethoxycarbonyl—3-oxabicyclo[3.1.0]hexan-2-one, 1-
phenyl—3—oxabicyclo[3.1.0]hexan-2—one, 4-
oxatricyclo[5.2.1.0%'%]deca-3-one, 4-
oxatricyclo[5.2.2.0%'°Jundeca-3-one, 8-
oxabicyclo[4.3.0]lnonan-3-en-7-one, 4-
oxatricyclo[5.2.1.0%'®]deca-8-en-3-one, 4-
oxatricyclo[5.2.2.02'6]undeca-8-en-3-one, 3,3-dimethyl-
2,4,7-trioxabicyclo[3.3.0]octan-6-one, 3-phenyl-2,4,7-
trioxabicyclo[3.3.0]octan-6-one, 3,3-dimethyl-2,7-
dioxabicyclo[3.3.0}octan-6-one, 4,10-
dioxatricyclo[5.2.1.0%‘°]deca-3-one, 4,10-
dioxatricyclo[5.2.1.0% °]deca-8-en-3-one and the like,

and optically active bodies of these compounds and the
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It is preferable that RS and It represent a 15
hydr ogen at om Exanpl es of the above-descri bed
| act ones(2) include 3-oxabicyclo[3.2.0]heptan-2-one,
3- oxabi cycl o[ 3. 3. 0] oct an- 2- one,
8- oxabi cycl o[ 4. 3. 0] nonan- 7-o0ne,
6,.6- di met hy1- 3- oxabi cycl o[ 3. 1. 0] hexan- 2- one, 20

%2 di chl or o- 3- oxabi cycl o[ 3. 1. 0lhexan- 2- one, 6, 6-
di f 108 0OaBoQ¥alie@t Odeks 11 Q4B8XBR- 3-20N8raP-be, for
et hoxycar bony1- 3- oxabi cycl o[ 3. 1. 0] hexan- Z-one, 1-
Prpie 3- EXAh@H 2033, iy Ofhexanmetdipds 4-or synthesized

c 02' 6] deca- 3-one, 4-
b%g%gtléli‘cbglltg[o?% 2.02' 6] undeca- 3- one, 8-
oxablircythe[stapO]Anonare Tarbdxphec 4cids (4a), (4b) or
rlc [5 1. 02! 6] deca- 8-en- 3-
1S cPBl 803 IR | Ao ae BBy 9 iGhd Sacting imides

(Saa"sr,dlnsbmybr 3.3 )7 -ddd oxadt 6¥eke[23..3. 0loct an- 6- one,
3-phenyl -2 ,4,7- 20 trioxabicycl o[ 3. 3. 0] oct an- 6- one, _
3, 3-ThietRgacsion @iagkdn SRFBLSI3 oM toctidh-r@pRsary, in
o sHrv&h 0XahhiaC ¥ A e 2 11 P20 BLE8GR T3 Oan %dOzarriea
di oxatricyclo[5.2.1. 0261deca- 8-en-3-0ne and the [ike,
oalrtd iptmeRing wdttihvdvasoding bf theserssgpuimdst aadbelse in

|l iK€ vent. The above-described lactones (2) may be,
% or exanpfe synt hesi zed by known net hods, or
syntmestlzedliuydebhe(r:sarvet hotdks) or (3kn,the ,step A, the,,
car hoxyl j ids_(4a), (4b) or an _be aobtai ned
AFdrqgk gby Paaltighd ricmi TR ?%é?, e o qeR§NARRELY
al anq;tdme@éﬁ) atom, hBElicydieagtdR) fakriee gaydp £0aDkyl bfroup
necessary, in a solvent and further, if necessary
haXingb katei BdCes DoR ARPIE i AYEGPTR ﬁéfaqmgmwwez to 4

cRESHNCLL Ghs 2 Q%%@dd&fif“gﬁﬁﬁiltuted|d} f“bf&%ﬁeﬁaxlng
g

(3a), (3b) or A2 A4, AS, A6, A7, As,
6ak® R0 <F%‘f)b@§eﬁtt0@§0h qnﬂepmhém rsybatiwtcﬁ;bna@ybngroup
hlé%l ‘?ﬁﬁnz at 9my e'a'i:'b%ngr%s al ! OUgréﬁphthE% 1 tRo

on atons, Kenyl group avin 4 carbon

rapmemml‘ohal Isym@ub@tarnlmedaargibsgromd]abmgeﬁ tIn the
rb to pt| naII bstituted g\ ro
BRSO D R, BBy o Y Shad 0GR Hss ¥ o o

aregm&munstthetaaﬁe mwnunmxéwudesmnlha@ mME&hsln3bme Ay
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 1like.

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

Examples of the optionally substituted aryl group
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20 imdes (3b), As, A6, A7 and As may be connected to
forma cyclic structure, and likewise in the i mdes
(3c), A9 and A10 may be connected to forma cyclic
structure. Exanples of the hal ogen atom i ncl ude a
chlorine atom brom ne atom fluorine atom iodine

t th 5i ke. Ex I of th | Kyl group
FAUTRE T 6 @R ABONO: BRBTEn MG ot Ny PR OGHOP

€PN Eh@NOWRo Ul IIORYLh 8T Q4Re IoTAHHARY] 197 8UBs tRtRMH with
group, cyclohexyl group and thé |ike. 30Exanples of
3 h%ugﬁﬁéﬁylleng}r Arhagsng halegercatom. a2 bsxiyngned® a

' RO h r 1- Y, up
oot Ty tp ) dnBpeg, SRR AR U Paskyd, arous
IBapingnyl tgr supaaribt hetbmke. aEvangmssuwfhahéng 6 to 14
optJional Ly substjtuted | group having 6 to 20
‘%a?%%ﬁ 3F§W§ [ Jggaalg%ényl_group, napht hyl group
and hempike opt itonal dyt S6REL LU I 1t tte $ URSYILL YeRtup

such as_a hal ogen atom al koxy group, hydroxyl group,
H¥IRIgrolip, 4oy Ut otipomal ke PSP+ 8506P .
QAL PPBa8LeYE. g¥lop 9" PHPa NBYING QP Kb EAr POY-8LEina
A ThaC T be, SEONE ) e toyL G, o D PP
@I Lk 6up having 2 to 4 carbon atons include an

acelyla b oUR. o&hlioagelor HOUPorP! JRAbEY! 1969URe a
benzyl group and the I'1ke.

hydrogen atom, alkylcarbonyl groups having 2 to 10
carbon atoms such as an acetyl group and the 1like,
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
groups having 3 to 10 carbon atoms such as a
trimethylsilyl group and the like, alkyl groups having
1 to 10 carbon atoms such as a methyl group, ethyl
group, n-propyl group, isopropyl group, tert-butyl
group and the like, aryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like.

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

Examples of the above-described imides (3a), (3b)
or (3c) include phthalimide, 4,5-dichlorophthalimide,
4-nitrophthalimide, succinic imide, 3-acetyloxy-2,5-
pyrrolidinedione, 3,3,4,4-tetramethyl-2,5-
pyrrolidinedione, 4-cyclohexene-1,2-dicarboxylic imide,
hexahydrophthalimide, 3,4,5,6-tetrahydrophthalimide,

maleic imide, 2,3-dimethylmaleic imide, and sodium
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Exanples of the R, of the -OR group include a
hydr ogen atom al kyl car bonyl groups having 2 to 10
carbon atons such as an acetyl group and the |ike,
aryl carbonyl groups having 7 to 20 carbon atons such
as 15 a benzoyl group and the |ike, aral kyl groups
having 7_to 20 carbon atons such as a benzyl group_and
HRET P RBS RPEGRFHUE | =Gt bape thdveRs 2E a8 caRforfhe
Bteds such as a nmet hoxynet hyl group and the |ike
trial kylsilyl groups having 3 to 10 carbon atons such
as PDOothe| FLARISsi(38) grodd) and (Re )i Kdie atryfles (3a)
i t 0 . at . a. pet hyl. .

e EoRoPayT seR L PERER AR SHEREELR BE Bogun
aret tplbth gl igidep parichddieurh i &ee moyle groupsrdbvyngs@d,o0 and

carbon.ato such as, a phenyl group, and_the_ like.
SR TR R REEapsdint (uby BoF L BN affetentbLyn dsea.
al katrie Nkt @l amrbamts W@ tAfe SAIbVEY apelcasHdHM ahdakbe (3a),
| i ke, or a hydrogen atom Exanpl es of the
(v RTe53F) bdd MFUddsly 38), thepyagge b G nl hige5 mole
ftihal | gt dee rdp2ydilchiPronht al £Bkde widh respect to the
4-ni trophthalim de, succinic i mde, 3-acetyloxy-2,5-
laataae sl hedione, 3, 3, 4, 4-tetranet hyl-2, 5-
Pyrngj! Qe%bgogLﬁéﬁ%%ﬁhﬁ%f&§ggﬁ1Ag'ghcg&ggﬁyléglvent of
i m de, hexahydrophthalimde
t3ed MmBLeeinghydrophliahald i de, nal ei ¢ i m de,
2,3-dinethylmal eic i mde, and sodium salts and
pottassi um salts of these imdes, and the |iKke. 0]
the_imi des (3a), (3b) or (3c), the imdes (3a) are
bféﬂérably used, phthalimde, phthalimde sodium and
pht hal i ni de potassiumare nore preferably used, and
(el in) de, pehassi UelpS- et Cahah! ¥ npepfcrddH ¥1¢sgd.
The use anpbunt of the above-described imdes (3a),
hydppagn (&kymi 8T ygdkrly 95PUMd #BhpE &f tO & tABPRBI e

at@dkls0, B efepabk¥nist @ %y{lﬁ! UL Lo, t B1RESPEFL oL R

the 10l actones (2). the above-described step
havigg dnitte 50| 9anbosf attipns 0¥ oy oomp £Lqwing 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 B; is an alkyl group
having 1 to 10 carbon atoms or aryl group having 6 to
20 carbon atoms.

Examples of the above-described amide solvent (6)
include N,N-dimethylformamide, N-methylacetamide, N,N-
dimethylacetamide, N,N-dimethylpropionamide, N,N-
dimethylbutylamide, N,N-dimethylacrylamide, l-methyl-2-
pyrrolidinone, l-methyl-2-piperidone, N-
methylcaprolactam, l-methyl-2-pyridone and the 1like.
The amide solvent (6) includes, particularly
preferably, N,N-dimethylacetamide.

The use amount of the above-described amide solvent
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(wherein, 131 and B2 represent each independently a 15
hydr ogen atom or al kyl group having 1 to 5 carbon
atons, B3 represents a hydrogen atom al kyl group
having 1 to 10 carbon atons or aryl group having 6 to
20 carbon atons, and B2 and B3 may be connected to

b d
(2178 SHahS Ikt oD 3 S A0, B 0

7§ or & prefe
psefarabkyl lgrneum havédght tratli® earhion-&sesstorartte
roup havi n 6 to 20 carbon atons. Exanples of the
Ig &1883&2 bed ani de solvent (6) 25 include

N, N-thh N4y ki enmay dene \ipBLBY LRCELAW L amide solvent

N, Ndi et hyl acet am de, N, N-di net hyl propi onam de,

(I\§ )\Idl@reﬁﬁif"ﬁﬂttylld’rﬁ(ﬁ@vﬂ fodit et mplaadrijdmmae, also be
th% Q.yrrol i di none, 1-nethyl-2-piperidone, N

rre&ﬁ pro Pact am 1-nmethyl -2-pyridone and the |ike.

30 Tmmeanedetsohvemd Y169 snepudeis palrtdicid ashy by mlxing

FHE Shovnlfete Rt AR Sof yEn: anCly HARA UL Y i

:lIah:EthI&Elgez of @nd LE Heyesghtyl aknoamll®f efadbbynt (69,
10 weight ratio with resgect to the | actones (2).
e hddtt | BRCES SR -altRat Hed ctPBeBikiude sofentosder of

dHflng £n §0$¥eﬂhe|%%Hvéﬁhéébfbﬁeﬁe§§%'ﬁ%ﬁg¥&§&seoﬁﬁounds

use toget her The reaction Iint Sste
e} r9kVOut B AOK riga%twc@larhvdesw(tga)ctedn dmd(sb)are

agﬁg 'gf négc)fokagﬁgﬂﬁffg) aaﬂgth §Epﬁég;gh a?ﬂ of

vent (6 if necessary

tﬂniextahqaze Jdes ordbe dofinchie gi amyd obnt hmlakw\seﬂieact (b@dare
is not particul arI

oA R4 Lo ERTRRUNGS, 20 SELELY 3,101 AL LML
wimtilkochd at v chafay oathdhenadves descri bed i m des and

an @é¥380|venté6lm1des (3a), (3b) or (3c) is a
hydrogen atom, a base may be added to these imides and
reacted.

Examples of the base in this case include alkali
metal carbonates such as sodium carbonate, potassium
carbonate, cesium carbonate and the like, alkali metal
bicarbonates such as sodium hydrogen carbonate,
potassium hydrogen carbonate and the like, alkali metal
hydrides such as sodium hydride, potassium hydride and
the like, 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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15 m xed, and | actones(2) are dropped into this

m xture while heating, and ot her nethods. Wen M
in the imdes (3a), (3b) or (3c) is a hydrogen atom a
base may be added to these im des and react ed. _
20Exanpl es of the base in this case include al kal i

I h di b te, potassium
L Bonae. oaitin Bar BANETo T (heoTIRbLOR] ReMDPaRAhIoF 2

hacar Banakes Smcde asosodhymRydr ogen carbonate,
pot assi um hydr ogen carbonate and the |ike, alkali

met af PO5STRAGH IS Lepperatysai dm oy i sieep pdt assrmmally
drid d the like, a L. netals such as neta o
{‘%dﬁﬁﬁ]er%gllgael ogfot%(isf:ﬁn#%gné' t RECEEREP HheB UskO adBlnt -

of thiguabovde ARSCHdHEShOBEE bar®wud}ldci Acih8 (AR9E (4b)
of 0.5 to 10 nole ratio, preferably 1 to 5 nole ratio

W thAFespEet PIPAWEeRe above- descri bed i mi des. I n
t he [ f e, St f .t
abov%fgiﬁcgpggéeﬁg?eﬁaﬁg tﬁﬁ% g%g%i esglrll1 bglgei ?ntggsA’ L
FheV ved e gad bied arenddel sol vends( Gn befvck Hdckl)iisggn

e , - QF m xture_of .the above-descri
%%édgg 'gﬁga)ll T, b ‘t’"z?&nr%?/ B;éeé'dc?eroe R otRe 8GR B oF
Wenposadt dbna 1Hage mrtdba@iﬁgﬁdensalh\eergte(@l)? Y:1 bﬁ once
reaction_tenperature in the step Ais usua in the
Srugf’rﬂg%%?dsg%s SO0E T HrErBRRBPY 88 o v, fanasolae
tey nesPendent pedydupdyl i c acids (4a), (4b) or (4c) are
pr oduced. After conpletion of the reaction in the
st ep it e¥ heonBd¢didds @f beee cheBekjone iacitdee i ptebi 8h a

pYd s e At Kahit Wﬂéﬂaﬂﬁﬁhkmhysﬁg 3318 A8 | Pofhe
;zﬁﬁ%figoinorganic materials and the like. Examples of
the above-described post-treatment operation include an
operation for filtrating unnecessary materials such as
inorganic salts and the like, an operation in which
water and an organic solvent separable from water are
added to the reaction 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 aqueous 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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10 the reaction liquid obtained in the step A may be
once subjected to a crystallization operation, to

i solate the reaction product. After conpletion of
the reaction in the step A a post-treatnent operation
may be carried out for 15 renoving inorganic materials
and the |ike. Exanples of the above-described
FREBAr &b éat faem opeier | bncindkudd i agpies dbydnoferbon

{134 LogpunseessaLy. ARG o LOLT SUShA0 LOGTBRNI G 1ice)

e, éfatronin I th wat ér "an

ar@edt TcSebuenin tsepat @bhené [ orylener, aten@éhdddedeh@ene,
the reaction liquid, the mxture is neutralized usin% 1
Y

GrhkenobeRgsr e iuttis thgdr PEhSIREVERbE (REt

fHFRoset P el ng, 5 I @EnEBABRYEIHG RCIH8q 0Ofnkheike) ,
above-descri bed carboxylic acids, and other
hparegnrahed hyvshogprahanselvapts distigiineeromekBange

éﬁ?ﬂfﬂf@gtﬁg ere@%ﬂé¥b QHFGQHE k@?ﬂ%}ﬁ%?, ketone

ove-described free carboxylic aci y be’ once
salotaatesl byedihgtli [dtilngl dfétansol merthydont sometly Lnkehione

' . Th b - d i bed b | id
PERS A TKED oM S T EREE ARRs I RO Wi RE. t RERY?
adtdton shaye, assahtid dh@ snbsequent, yarsd epo BroThay

may al so_be purified by a method such as col um
T Gret OV SBRY, May. 0§48 4 | Tt PORLK LGP | ko or more.

Exampesu9é hheualkovws dascrébesn 969881 e Vidbarable

separabl e fromwater include aliphatic hydrocarbon
txsmy et ke X hégadS L aHe aife, thycrangrawd dndta hk0Pj wejght

I ti pLyents, ( , e 0 o) ,
%%égﬁzwo %née%gl'né;?kggng%§¥&§?th o) 3@% S %ﬁgéﬁeﬁ =
Jtaerttortmg y( 2t her, 1, 2-di met hoxyet hane and the |ike),
hal agenated hydr gcar ban | vent s _(di.chl or.gnet han
0 EEPE RangT EREOAMIT s Hhae P RE HPcepe tohe
tselatend st (opehylt ietnhyindeidaneinoeyhyhic sahidy | (kedoagen

d the like), ester solvents thyl acetate, ethyl

g o et st eI}YGEP;S’lena&’é’c‘ﬁ‘l’éieands‘gﬂgFF' ReRCidhd %%°’FB¥PH?°
abiesarsol ¥eat 3 iRy Redisathdii @datxher § e tti® &id,
nor e. . _The use anount of the organic sol vent
cddFdam el 4r ofPiRede S innke | §oif BRE fthifgel WEe ). t oThe
uk@0 a\M‘Ht&?E bat ke sk @bl ¥s 2 yRe AOMMBININIn d & hPadkt Hsea
respec 0]
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, R3, Ry, Rs, R¢, A1, Ay, Ay, Ay, As, A¢, A7, A,
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15| actones (2). Exanpl es of the acid to be used
in the posttreatnent operation include inorganic acids
(hydrogen chl oride, hydrogen brom de, sulfuric acid,
phosphoric acid and the |ike) and organic acids
(acetic acid, 20 citric acid, nethanesul fonic acid and
the like). The use anpbunt of these acids is, when Min
Ahe Amb degdugfédm ntheecarborydid aaidal késd . meddl) or

II ther f Q1o 3 tio
gégyéfgég% é%ra F% Wi r%%p%%? ?0 hirg X4+ Rs
ah8aRj ﬂetEaJneaio:m W@nl%%mers(tm)e and des, uaed gt ,
reaction |s a hydrogen ato it is usually in the.
Rangds of 0.5 heg’ Fomoli 7 208, MpAsfdmas 1A The 2iRdfes

(84) 0 \Wsbly laspesd) to the base used. The
post-treatment is carried out at a tenperature 30 at

whi chxamphesalody |ty i Yo~ €Re caBdeel deeh o Bl Frpgdgls
é@gf, ngggyn%%f 9o Yy A, a+¥1§aé 2 et AR AL LT igg@’oxo ]

post -t ment is usualTy In"the r'ange

1Heieoabﬂyl}&4y1EMHINmmhcya&ebunanecarbofylE@ atiq, 2-
A6, A7 A9, Al10 and M

AL A2, , o A4
gfhtEga&ﬁ&QB%ﬂ%é?%ﬂﬁ%&??ggflsﬁhﬂdo “4%4c) represent
ghmémlmwmrﬂ&ﬁwa&oﬁ@llm aclizb, and[ R6, dehiimg@diro-
in the |actones(2) and A3, A4, A5, A6, A7, A6,

Iag? - AdBxand Hwiderinfatt .fh YﬁémPﬁF‘é’és] ctiefayoh%}sﬁslee&ﬁrboxyllc
d3td; 2, 2-aEpRMAS Pff §P6‘3 aa_cmgrd%sslrlémélsﬁsbgﬁyl ic

aci ds (4a) (4b) "or (4c) 1nclud

£m¢{ndgldRhydr et ] m&wrgma@m@%xhb@ h§Fj8ycl2o 2-

I
PARIEERLIOTI, & iafonn  spagpp i geoindod-2-
¥l )met hy L] cycllopemtereseaboeylild cagiakd, 2,2-difluoro-3-
e iRl Sl - Akt 158hdel Gy methyl Jeyel o

Xanecar li'ca
2, Pnett nel Dk c3-opdopdrt dyaths 0x ¥ 1 3 cdia@diar ,2H s0i ndol - 2-y

TRy Loyshonr panccar bory e asi 4 Ardig apnisotndol-2-

ety | eyelepn r%%ﬁiﬁ?@éﬂ%ﬁ h¢cacidd.d 2, 2-dif] yoaen -
W d?h%d?o 1 I 0XO0 2H—Isg|ngol 3 gdzo

1y|(3)~rf%~%w9jrByclléﬁrléﬂéﬁe-c?aﬂbb)éyﬁitw&drc} 2-
ﬁﬂéﬁg@@?&PQF%%p%AAEbf%é&JW@&°a$a% mé%?kﬁ*§l§9h9§9$ -3 ,3-
yI") met hyl

cycl opr opanecar boxyli c aci
qiq*qr%Hdlﬁ?dp@Dlz@ yl)methyl]- blcyclo[z 2.1]heptane-2-

ﬁhéﬁg%gff 25%'%9'%dq% 2:¥'é£ﬁg8¥8 1 3-dioxo-2H-isoindol-

yC opropénecarboxyllc
3 ImSthly hydbdcyc3-0[2.2.2]octane-2-carboxylic acid, 6-

Ve ARo00 b At I Lo bhas s A 5 Amd B9pE fre- 2

d&didhékdsh&dé@a&ﬁ%ﬂ#ﬁﬁ@)éﬁtasoenQQl 3-dihydro-1,3-

y net hyl ] - bi_.cycl o[ 2. 2. 2] oct ane- carboxyllc aC|d
T B0 R G AL T L OKSY bIF PLGTAdon 34 ) HRORT 5=

3 h _
s ooy b e ik o

ygq;qﬂqh;%oxypm@t@yhj blCYClO[Z 2.2]oct-5-ene-2-
%r[t{o%cgl%:g%?ﬁ. sy T ﬁi&?&ked@lsz&i&%@tﬂ)ﬂi Bifi¥o1-
2-yl)methyl]-2,2-dimethyl-1,3-dioxolan-4-carboxylic
acid, 5-f{(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-dioxo-2H-isoindol-2-yl)methyl]-5,5-
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30 carboxylic acid,
5-1(1, 3-di hydro-1, 3-di oxo- 2Hi soi ndol-
2-yl)nmet hyll-2, 2-di net hy1-1, 3-di oxol an-4-car boxylic

acid, 5-[(1, 3-di hydro-1, 3-di oxo-2Hi soi ndol- 2-

yl) met hy1l] - 2- pheny1- 1, 3-di oxol an- 4- carboxylic acid, 2-

[ (1, 3-di hydro-1, 3-di oxo-2H i soi ndol-2-yl ) net hyl ] -5, 5-

dimethyll-ttettrrahyiioé fvaan3 3cardihosy tiacadid3- BC1,(3-, 3-
i dj 0xo- 2H-i soi ndal-2-yl thyl]-7-

S b U P 8o AR A TR et T 1 .

dxayﬂbgcloazﬂz»«&ﬁ%btaﬁéndoba&ﬁﬁﬁimi&yééla 3-[(1,3-

%o ab|cyclo [2.2. 1] t-5-ene-2-carboxylic acid, 2,2-
+ﬁ¥?ﬁ?1 3%(@?%¥Qf Tb?@lﬁdglmQﬂMﬁkﬂqﬁﬁﬁﬁﬂo%o 2Hi soi

swled 1 dyyh et hylq pEopaResar, i 2
di me%hyllSF[Qtl 3- %?/&hﬂ;/grg %ﬁﬁl tzr (ﬁ&%&& 10%?) &Zi(lril-llasoiznéol

@FW@}hﬁﬂh?kﬁdﬁmﬁnﬂx&h@@sar@oﬁy@mﬁxﬂmq+l232ddonekwﬂ~
27di
g T oY S BESREBS SR TEL 161 801822 2
dhm@thyl -3- H«&-aaﬂghyuy9255ndmawoﬂl3 dioxo-2H-isoindol-
ghgx neth c clog Bane arboxylic acid, 2, 2-
zP T EREPATY Iko-4.27§imethyl-
$w[(mlsdambkbnaLhyl]cyclopropanecarboxyl|c acid, 2,2-
di met hyl- 3- LSSa 4,7, 7a-tetrahydro-1, 3-di oxo- 2H|30|ndol

P@{;‘P}h@%ﬁy BPEPePr pamEeRF BBRPECE TAY i @-acid, 2,2-

d&ﬁ@%ﬁ%i 3= (hexIMdr 54y 32 d5 0490211730 ndol- 2-
yl Jcycl opropanecar boxyl i ¢ aci d, 2,2-dinethyl-3-
Paml(qlsdénylt)wmmql@nppgoezanmmm.acld 2,2-
HAdBPYLbCY SLOR PANEALEIIERG129! - el Y1 -3
I oxo- 2R pyrriol - 2-
anrmﬁhgibyyom@&h@ﬂdm&n&dmmgbhneaarﬁpx&ﬂidﬂaﬁﬁ@ylﬂSQ—

(4, 5-dj net hyl 2H -2- 25 .
%ﬁgﬂeﬁéf%%/::r?é);gpgpr oaafe%gwa&%%ggc. 3-ddioxe A7) kal |
inetial o ug hyas meetiyucynol éssopahasd rvlbayliiike £Eidhes, 2-

above-exenplified conpound, and optically active
Yok Y%h%réépeéﬁ&ﬂdgg1%k% dloxo 2h- ispi@dtlep?B is a

yat)ede thy ESEQEN by irdg alnles £5% HRY Y ECadgac '20'52 —(cf‘iqaet1§§9)- 3-
obtained in the step Ato obtai'n’t

[dénr-‘es%o?]d‘éﬂtrégvéw@_-df %1@¢%@n&ﬁa1§9&pdo@5@) or (50
YN A § 85 c18BROPUNA L RS $P1 8 §c6aD) 2, 2-dimethyl-3-

[(1,3-dioxo-2H-pyrrol-2-
Yl)methyllcyclopropanecarboxylic acid, 2,2-dimethyl-3-
[(4,5-dimethyl-1,3-dioxo-2H-pyrrol-2-
yYl)methyl]cyclopropanecarboxylic acid, salts of alkali
metals such as sodium, potassium and the like of the
above-exemplified compound, and optically active bodies
thereof and the like.

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

In the step B, a general esterifying method can be

23



10

15

20

25

30

(5b) or (Sc), respectively, in sone cases]. In the
step B, a general esterifying nethod can be used, and
exanpl es of the esterifying agent include al cohols of
the followng fornula (7) R7-0H(7) (wherein, R7
represents an al kyl group having 1 to 10 5 carbon

atons, al kenyl group having 2 to 10 carbon atons or
%ﬁ%ﬂkypnérGM§Wé£ﬁ%g?ﬁ FBGZGS@£MﬁﬁY¥H%n%9?nt include
dheorbnal ber oAb evi ahed s ahfonpl & (7) in some
cases|, and conpounds o taine nby substitution of a
hydr 8xylOHLO gr 6up of alcohols (7) with a hal ogen atom

d the like. The co unds oht ai.ned by substitutiqn
OPet RSB 051 THHRAF R ORI CBGTL Yo Radm e RabBpdn o 10
edopdhnakuae halloganat edraliby haviiaig g ot 00 18agdkOmtoms
atons, hal ogenated al kenyls having 2 to 10 carbon
At oFE2 LB LhAFOYh &t A8 al k s 2RaAaTd o t3t2BSedr bon
PlORBiAREtERe lduthro X 2PRLCE 50R1R6HJL 4 he7 Al £RNGbRe( 7)

I ncl ude al kyl groups having 1 to 10 carbon atons such
@@ses het hyl group, ethyl group, n-propyl group,

Aé&pﬁe@pugaguabq}a{%d PHY b @Ry ) SQDUY | 2 OhGHR ok
sec-bu group, tertbutyl group an e 17 ke, en
groupso fauilnghd 1tso (10) cat bhnaahal® guicha tasm anaabl yhe

(8, DU SRRt P LK, 2Ll g ouSs
pakd kel | gkeupThe L asmbky! (gnowA thad Mh1lo§én28tom
fﬁgfﬁﬁgaﬁggggggu€ggﬂéfkgfg gaﬁ%ﬁ?'flﬁg“io carbon atoms,
halogenated alkenyls having 2 to 10 carbon atoms,
halogenated aralkyls having 7 to 20 carbon atoms and
the like.

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

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

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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Exanpl es of the above-described al cohols (7) include
nmet hanol , et hanol, 1-propanol, 2-propanol, 1-

but anol, 2-butanol, 2-nethyl-1-propanol, 2-methyl-230
propanol, allyl alcohol, benzyl alcohol, p-

nmet hoxybenzyl al cohol and the |ike. The
above-descri bed al cohols (7) can be used concurrently
welight re&doi orprsacﬁaﬂemblYTHethéoanmmhbfrahéo with

h f
%%%%?L %7Lar;°re era cid%o%fﬁe}\r}gs rl%"'tflo ﬁn)t'h

respectthe eaepomyl iicf am:e@lésééa);,, tHyreorcddche tLBeldhe
stggéﬁ% i f _necessary, there_can be used organic
S

SQL¥RNES aﬁqu*ha?? cah}aPEctd DY TP GRRPER solvents
@ exaue, nbgrhLare, c%}’&i&h@iééﬂ@ aﬁ‘a thes 1149€d) , ahQURtIS

hydrocarbon sol vents (tol uene, xylene,
hﬁﬁﬁﬁ%@@b@beﬁ?éM@ntﬁcht@l@b@ﬁzeﬁ@hﬁnﬁxhe like),

tetr ter I
R E B oS Y bR ol ik B0 RERE e eer
sﬁlvﬁnbgehhééda@mﬂnnﬁuimm smbuhyusﬂﬁhtﬂﬁuﬁpﬂeéhaa&,
or oet han utane nd the Jike),. o he
o QSR Bny Lo & P RERanEp SR AP 1HEke ) Ke.
hHli &g & gasicChyareirvtyy HE1Refit ¥t Y8 14 MmOt hHRES
conpounds. 15Exanpl es of the method of esterifyin

¢th QEPdsC@&ﬂroqqﬁﬁn%raPQthﬁm%ﬁfQﬂcoﬁBIgh@?)

anfiCd 100 By 87 BY 463t Wik £ Olepsal geeFr@t hod, diS{Rg 2Rke.
aci d catal yst, an acid chloride method using a

ﬂyﬂq”qwg@mpg ggém@nﬁimay be a mixture of two or more
compounds.

Examples of the method of esterifying carboxylic
acids (4a), (4b) or (4c) using alcohols (7) include a
dehydrating condensation method using an acid catalyst,
an acid chloride method using a chlorinating agent, a
dehydrating condensation method using a dehydrating
condensation agent, an acid anhydride method using an
alkyl chlorocarbonate, and the like.

Examples of the acid catalyst to be used in the
above-described dehydrating condensation method include
inorganic acids such as hydrogen chloride, hydrogen
bromide, sulfuric acid, phosphoric acid and the 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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dehydrati ng condensati on nethod using a dehydrating 20
condensati on agent, an acid anhydride nethod using an
al kyl chl orocarbonate, and the |like. Exanples of the
acid catalyst to be used in the above-descri bed
dehydrating condensati on net hod i ncl ude i norganic

aci ds such as hydrogen chl oride, hydrogen 25 brom de,
syl oy L c cadiod; 1 qshospthos phoauisd taniccht herid&e, pbpgahicrus

h. t.ol f , i
B LR BBt DR LET Go N e B ehe Bvker on
exchnmgedéﬁyﬂm&ﬁﬂﬂ§1éﬁmd@bgﬁkhbﬁ,a@ﬂﬁ¥|ﬁ6tbeaﬁdeﬁhQn

l.i ke. The anmount, of the acid catalyst to be used in

the 3po%Estesaddsdele HERYatiNion & HIRrRIR b PBNMREDINGH
1ﬁby§@ék|Hlb@dﬂghéfymﬁhfﬁogigﬁﬂdé]-fW% r§tk§ with

respect to carboxylic acids (4a), (‘4h) or 4c)
Brgiphes api nopy v lark ha@angoégemldm dred usled Liakehe

abowqugeéﬂcﬁe@ nae b CUOLL e RN LA 4ide, LALORY e

chl ori de, phosp orus orrde, hos
Geertaiihédr aded anﬁgdrxﬂéomeﬂhoandddmndeéﬁhthyl The

qﬁﬂ%qéat' 8 ndensati on a b to be ysed in the
CRERPPASS -dfARTIR Y CBAAERSATRANHEE hod the
1ined udes di cycl ohexyl car bodi i m de, 1-ethyl-3-(3-

di met hyl am nopyrrol yl)-carbodiimde and the |ike.
Thegﬂ%yTS%hPBPB€§r@lnﬁﬁﬁt%Pb%ra§é&HW9t4&?nt to be used

13Daues descai bad oagiqd afrwm%adetﬂat hed Jdicl wdes et hyl
chl orocar bonat e, isopropyl chl orocarbonate and the
cpmdgasation agent to be used in the dehydrating

condensation method and the alkyl chlorocarbonate 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 use amount of the chlorinating agent to be used in
the acid chloride nethod, the dehydrating condensation
agent to be used in the dehydrating condensati on

nmet hod and the al kyl chlorocarbonate to be 15 used in
the acid anhydride nethod is usually in the range of
0.8 to 10 nole ratio, preferably 1 to 5 nole ratio
Q@thineépewtaubstutMMybhcoﬁcbdbnpm@ne(awomoin(¢hﬁ

V%en the ester reacti.on_ qf car a
o B BaR i FatEarhr g g i e Faf ogeRar o
ﬁ&&ymeobtamneénhy-@m@slikgt|ng a hydroxyl group of
al cohol s L wi th a hal ogen atom or correspondent
hal J&é%téd &SRertyl WiehalBgbhat 66 tardifRgAng  Fepstion of

tHeferapl 8, t Ratanid i d 6FELERE b sedid % QW o Vgelhegu%%

presence of an organic solvent and a base.
abrpbkyhetaic hasiqoselde § 4b$0@num4®ydabit>md\@d patekeium

8P £ 8ECaRY ac'hﬁa'hk'@} al affé‘ by 2 ecggas %‘Sg%ggg

'S unnecessary I n ases. es
Gﬂnﬂmuﬂeearbba@ﬂyﬂ(nnmmmeﬂumlbakbw&aﬁui(ﬁﬂﬁfﬁﬁondent

hal ogenat ed Ik nyl. or hal ogenated aral kyl incl ude
UL Banenr SR Sbantlkas i pRetey GlaGRr Sohates

(kdﬂimmbﬂyaﬂege% Ry sund ed e, pdths@IRm’ hydrogen

nmet hyl propane, 2-brono- 2- met h yl propane, allyl brom de,

IRA 2 B?oﬁ?éetéﬁdJﬁJﬁ%Xho&%béhiymeﬁﬁ%an9°%@h®69ﬁds
&b;ﬁmdmgyhss&%@ t lgdﬂhrpfe@hbmw%nﬁt QRd L iRe),

above-exenpl 1 fied ‘conpounds wth a chlorine atom of
dlddilne mebal hwdnﬂﬂ§S|&&odMMBnhxdba§@ i Paksesisinmt he

r i fyi ct of S , l.es. of .t he

b4 308 ERRTIIAR 0, drqdnEorbfle s, (FHATEh ha ki
d(mcmbmpwﬂebhydamlpmt Aski g hydabiicge laid theo | akapca-7-

al kali_netal car odi um.car bonat e, m
Benot F The s A ARt o) iRt 7 ceroulit B e
beRiaali Di canbongt es ke sh gen bydoogen 10amatLatio,
potaSS|UQ%hﬁdrogen carbonate and the like), alkali

h

PREEAT A EBhI hPed e@&& (A R Nk FReTe8B@icim et heaFaexylic

adn@d headj key apyl bl icawetal hydrides (sodium hydri de,
potaSS|un1hydr|de an the i ke), organic bases

(trFeamples nef tbediirgeprispydelnghlintaebe used in the
e 1 i 0 h
%B%f&é?{ﬁ@c¥éhe@§o% QEgﬁQﬁﬁé 411 ﬁﬂﬁt eygyﬁ phe

i ke € use anmpbunt o base usu
Spémyatﬁ Chexane, nbb@hane()cwambeabhy amﬂaﬁhemﬂeke),

<G LRS! (WBSAROILL £ 8! oty bl ene.
dtikblorobenzene and the like), ether solvents
(tetrahydrofuran, methyl tert-butyl ether, 1,4-dioxane,
l,2-dimethoxyethane and the like), halogenated
hydrocarbon solvents (dichloromethane, dichloxroethane,
chlorobutane and the like), ketone solvents (acetone,
methyl ethyl ketone, methyl isobutyl ketone and the
like), nitrile solvents (acetonitrile, propionitrile
and the like), amide solvents (N,N’'-dimethylformamide,
N,N'-dimethylacetamide, N-methylpyrrolidinone and the
like). The use amount of the organic solvent is

usually in the range of 1 to 100 weight ratio,
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esterifying reaction include aliphatic hydrocarbon
sol vents (hexane, heptane, cycl ohexane and the |ike),
aromati c solvents (toluene, xylene, nonochl orobenzene,
di chl orobenzene and the like), ether solvents 25
(tetrahydrofuran, nethyl tert-butyl ether,
1, 4-di oxane, 1, 2-di net hoxyet hane and the |ike),
M%Tém}ai-ﬁd 2hfdr darihgRbl vehie pditdhingsnet hahke,
h L h bu d,t i ke), ketone

e L AR s VAL L A BB (8 e, et

|soUMtythke&bn&ea@@ddnaﬁ%ﬁleke¢r1ﬁwumgereﬁﬂwfmms an

ag% é‘f%] g%:‘qld% %%%%%%ﬁﬁﬁﬁ E)rc])%el I&egdrlabeg alcohols

(NN add 2t Bh 3eatnare deg é\ba@thxbppﬁe@dﬁmeugad the
|Iké? The use amount of the organic solvent is
by

¢¥ampéer aﬁg’é:%fa 1S gonwergRe sest @f any of

usu
gh t r

e Y S s

sdiegy daasdr thed a@st\m-ldwwglbeécaﬂgnhoahs acid. chl ori de

t hod u g the bove-descri Icoholsl;g gnd a

“Chi%rihart ggeﬁt |S;ﬂ€3%9a ry ueﬁfby ° ing-any of

a@tﬁﬁdecsamtO(abQMaﬂdcwscpnposed of any of carboxyllc
aci ds (¢§2 é & and (4c) obtained |n t he st%F

t he B¥oves tesifviog aH Tt (F3Y aleml bE R rrfge%lg%'ﬁ{:
blyS, Hioppeth i hBebedy LA Pe Qﬂyn@Ee%%%&tyerﬁr&rﬁaa
?gb) and (5c) The esterlfglng reacti on na

SO
si9d- el e‘éioﬁﬁﬁlbylngdlaéWIQf ng2BPPx¥ 1461 we&rds f( a) (4b)
oE}e?(ga? cyg{geme'a S l{Iﬂ s COPL AL NLAG 1Ay a%&%i’é’xw

aci (4b) or obtai néd Inthe ste
ta&mrmﬂmwmnhogsa(ﬁhlqmindﬂ#ngdagppmng ahehB®MWﬁﬁ|ng

T
RS FPRLTRY RO RS bR AT St e
by a@dﬂngﬁaconmoxm&aﬁlnyuagéntatbomybuiunmmm doraposed

o ao1 (S4-BIIES aifti, (FeYof Lehd @ dAThIaRE an

ofr@aetidns b Bveayal |t§‘1eJnn, theoppnge &Leshod@ t(o7 )LOOC,
preferably fromOC to tenperature not higher than the
boi My YRR T B8F ugeC SfoIt g AS br T+ EXLPPoR eSS T G 18

uy&%ﬁ’lyeSIr?r?héSQIang{eS@roq{ i%)tgr ?o%h&‘?' B?g‘few&%&y from
0°C to temperature not higher than the boiling point of
alcohols (7) or reaction 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 slurry. Further, the
deposition rate of the crystal may be enhanced by
distilling off the reaction solvent and the like or
dropping a poor solvent, before performing filtration.

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

solvent and the like or dropping of a poor solvent, and
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25 esters (5a), (5b) or (Sc) deposit as a crystal
after the above-described esterifying reaction, the
crystal may be isolated by filtering the slurry.
Further, the deposition rate of the crystal may be
enhanced by distilling off the reaction solvent and
the like or 30 dropping a poor solvent, before
péltaahaty fiherabyoRerformimaenis¢lafionr yoealeadt.

est eps ¢ @,'ae)r (%P)tﬂé éﬁ‘élzed%%%cr[}gﬁa%&pggltga %ﬁag’%e

reaction |1 QUI a crystal can osite

abaweumﬂuwsdmmﬂdsschubrmyaﬁﬁnmfa@esblaeutbqn@ﬁd&nced
filtrated,

e or_ dr ing.of a ol.vent, an
DREFaRr e BREaS FR0 Srieort Iffortb -als5" b s eq rf rom
the abeva-wdasersébedtesher bhyigdrfeasihgna susplivgy
chlorinating agent and by produced hydrogen chl oride

ARETERE AT KES T “REBTbheNfe By AF $3bhe OSpPh¥epds flepaftable
SPLM LRRe Yo PELE PR nggs‘%s@cﬂge&gfrg hQR1USi N9por

wat er and an organi € sol vent separable from water or
@samgl& badieraqreeusesbligniesn.a Foytexdnpheyhtileér @ are

LRt B0 HBail . 39 o e gl

a §9 al hed
@bbaenéasmmﬁmm eis¢ eabdyengelseacite, emaéenfgﬁn@a5|c
aqgggus solution is mxed, then, I|qU| artitionin

LPred kST 0% BeALe potiegns '(h1Rsbon! 1y Baxe

Pesi, ssiibha d i rbet 0681addiRg O%I&Ql.é/&néu§ep§h@b|ther
fromwater, the solvent used in the 15 reaction may be

me EbPEas| y I8 BeW lPdFofte Permagsabde BhiaferheEers| adding
5h@&lb@ﬁtr%%ﬂéfﬁﬁléofPShoﬁaE%rdr%ﬂgﬂgéf%gn%ahﬁﬁdo in the

basi ¢ aqueous sol ution, then, a solvent separable from
nRaetipa a@@e@q(Pzﬁmg@uslquddsmmﬁlqdcwﬁﬁg Ihemay also

Solﬁ%gglg%%r ‘¥hg¥t€h§ﬁ£8£ugE€§Q E%H&tfggeggsdro g?d

I on nay e repea he™or
xntaewatsepwmﬂﬁ&si¢omquabes smmuﬂﬁbnultﬂmmLCa solvent

HEL PR LB S e AR O s O FL GRS °n
pﬁf@ﬂbhehﬁb@nzemhe @dﬁﬂiﬂ@b@@éﬁﬁelon 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,
l,2-dimethoxyethane and the like), halogenated
hydrocarbon solvents (dichloromethane, dichloroethane,
chlorobutane and the like), ketone solvents (methyl
ethyl ketone, methyl isobutyl ketone and the 1like),
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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25 and the like), ether solvents (nethyl tert-butyl

et her, 1, 2-di net hoxyethane and the |ike), hal ogenated
hydr ocar bon sol vents (dichl oromet hane, dichl oroet hane,
chl orobutane and the |ike), ketone solvents (nethyl

et hyl ketone, nethyl isobutyl ketone and the |ike), 30
ester solvents (nethyl acetate, ethyl acetate, butyl
el ap® &hd€)the |ike). The use anount of the
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CRPTd TR PRI ¢ o £k BEL B Pl R P lo RyRERAe
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above-descri bed base is not particularly .

anmpunt of .th 1S [
L TRt bitkeand ARAAI 1S PRSERe (PATEIG 0. 165y a8
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to the chlorinating agent used. The

agifet descEPBe@beyer-te IPsibednksisiend sarmPt i gar§icularly

L{LOREN [ rab ri t_d r
AL L0 POANT AR RUELOLAOLY EREL LB lod To B P 9800 1e
radtier s pBafer@®dy dr {BSc)0 amelpotraltyidr olitAedreFhect to

- LS. r is.usually a pHrange from1l to
t?%. %érﬂ'%é??%?ﬁ ria?é[qﬁte %%%(\%/é- de)s/cri Eed opgr ations of
was g alnover qeisdriided tomer agibnst bifs wadhiong, ahfier e
are nentioped, faqr exanpl e, nethod in which a 2
13T BB T rad ne, S ReeBePRpiLey PERISPTE In a pn
rémepperh i Bhoch Basies tagtePsupobdldl @n prdtdlopH group of
regul ated in the above-described range, a nethod in
et alPR4et (SR )sEM Ut amBe anBis Y SRR sol TRE oo -
h3E-Siyal § apaovahyePaW afsh 4 OyWat o Waiddfe cORmOh! kBT 10.

For performing the above-described operations of
washing and liquid partitioning in this pH rang, there
are mentioned, for example, a method in which a
solution obtained in the esterifying reaction is
dropped into a basic 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
PH in the above-described range.

An organic layer containing the resultant esters

(5a), (5b) or (5c) may be used as it is in the step C,
or a solvent thereof may be concentrated before

effecting the step C. It may be further purified by
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| ayer containing the resultant esters (5a), (5b) or

(5¢c) 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 colum

chromat ography, re-crystallization and the like. R
FBlumn, cnsomaxogﬁhpwy AE CA¥ st/ 1iAbat A6n And Ale Agike.
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wm%yn r 8y BRopcopditeicit ok Lake, met hyl
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| cycCl opr opanecar boxyl at'e
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T G T Sy RRg PR Re s AR Phbe. MpEtA 3.7 (dighloros
3ci [hyidy - d4 By di- 6% -, 3Hdie6id1dnd - 2s ¥k hastihy ] -

i.cycl o[ 2. 2. 2] oct ane- 2- car boxyl ate, nmethyl 6-1(1
Y&)Mﬁ 18Y §1 BREOPARCSHTRIIIY bahe ) nBefnLl & ct o%ﬁlgoro-
3-[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
yYl)methyllcyclopropanecarboxylate, methyl 2-
ethoxycarbonyl-3-[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyllcyclopropanecarboxylate, methyl 2-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]-1-
phenylcyclopropanecarboxylate, methyl 3-[(1,3-dihydro-
1,3-dioxo-2H-isoindol-2-yl)methyl]-
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]l-bicyclo[2.2.2]oct-5-ene-2-
carboxylate, methyl 5-[(1,3-dihydro-1,3-dioxo-2H-
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vi Pﬁe%b@ﬁ]%ﬂ%ﬁ%ﬁ&ﬁehﬁ%ﬁl&ﬂéCch 1-5he Qw1 -

[ hérei nafter, ‘abbreviat as lactams(1) in some
3tb§ésP dimethylasl ¢ Beddexpr@feaynry hre2 hod of

g ‘Bg, Ghles 1 @ESE&H §:y'1f%'1{ ”qeﬁ’ R é

Y%it%o Fa eIk dpqndtarrol ‘%1 ‘h%vmgng eg’Inda1
cgmBpounds 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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R8-N112(8) (wherein, R8 represents an optionally
substituted am no group, or an al kyl group having 1 to
5 carbon atons optionally substituted with an am no
group) 15 [hereinafter, abbreviated as amnes (8) in
sonme cases] and esters (5a), (5b) or (5c). Exanples of

8. in the am nes i ncl ude optionally substituted
aﬁ'ﬂ% §F565s (%rﬁ%e@%uﬁstﬁét'mh%ﬁ% §Fbap, or P-

%4 FiYd RPHBA 2§ 10U + PREAY h aRhRO 195QUP A4 68%1%‘311{%)&1%
unsubstltut ed al kyl groups having 1 to 5 carbon

Rekieg| ofr sy setdymporndg, n- propyl group |sopropyl

r but.yl rQ c but
?trs?t Ut yngyou%Sg% ?J%%SI ?%efegal kng %pgsﬁggg 3%
tio b car bh6p )atcdnsa subdt ihuthad \ﬁmttfjp an eﬁSdaﬂhmﬁelgr @lp
(,2- eth rou N, N- di net hy - amnoproy gr oup
a%gﬁmgf %élfﬂsgé’rfdp%‘bef%?mula (L)eddifretivpt

advwey deseti hed v ness (8) LACkude lagi nes
(hydrazi ne, nethyl hydrazi ne, ethyl hydrazine,
pherf\# hilkie aQPn@r&’ﬁthWenﬂl i Re§hafd oy dr-aeat e tibi vef graoD,

ﬁHé%@EH@nﬁéanﬁﬁny e§5m¥h@n]%?qé%ﬁ%@pgkagbg%tlng

I sopr opyl am ne, uty am ne, i sobut
@@dtﬁtﬁ y¢ &nthe, ftoelrltovmngyl Bormelal, (B)et hyl enedi ami ne,

Nd%rrgﬁm/l 1, opanedl am ne and the like), and so
° T‘He use anount of the above-descri bed

(mhauﬁndB)RLSrmpnddenﬁgliﬂeopﬁﬂgﬁaQﬂylddbéﬁhﬂ@f@d amino
1 to5noleratio with respect to

gré‘g{dé?s cs)rg%;gr?‘gﬁ’lorgr(%*@ RaTHRG| Ao ttni 43 HOR catomsn
opt ildiea B1 €Ps Gbist i4sAHd Wwith an amino group)
[hereinafter, abbreviated as amines (8) in some cases]
and esters (5a), (5b) or (5c).

Examples of Ry in the amines (8) include optionally
substituted amino groups (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, isobutylamine, sec-
butylamine, tert-butylamine, 1,2-ethylenediamine, N,N-
dimethyl-1,3-propanediamine and the 1like), 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 like), am de solvents

(N, NThei nstdyahonnmanode thi, Nbaliered bybaaele@iftines (8) is
Nweta |.pyrro]idinone and the like), ether solvents

(tet élﬂ’pd]r‘bf SnTAREENYIE tert? bh?y'imé?hératlo preferably
1, '&odISOXIﬂ:nBe 35t 1o2wditkethepei haps éaqetx%e ('5&‘)6) '(5b) or
am ne solvents (triethylamne, tri-n-butylam ne

pyFYdine and the like), nitrile solvents

(acetpRi tirdd €amPEOPI BAT LI d%ngj{Qet kg%ngthals usually

hal ogenat ed hydr ocar bon sol vents (di chloro
darhiedoatutant; theopobseane arfl 4 heo20ehitke) As the

' hyd b lvents (h hept a
O PR e THE PrRBr LB TRE sob ot S 1 akyent

% | aaeemrmnrmﬁgaheazgaevedﬂtcris)r@@@azene and the
Iike%, ﬁ r solvents (nmethyl acetate, ethyl acetate,
but yF*308L&% UndtiheaPPkey degrd iR pFganiReselysnt

Diganbe $AlEHYE §BYvERtYS§helth AMMH XTHERAQD 1 WG OF
more. OF the above-described sol vents, organi ¢

RgPReRPs - m%&ﬂxﬂ%ﬂﬂﬁghYﬂaﬁeﬁn@rﬁﬁeal#bs)ofammdh solvents
gig@ﬂL81%®€ﬂ§Eéb¥$£Hl&@te& ﬁned¥ﬁg€%? e%gmlgFudg

anpl es of the vents ' m $ci bl'e w
rBEL Ry Epiair odglddemse aniddehsollvdet)s, ether solvents ,

t t I ik )
GROEAINEN ! LR SoLERL B ol dlfokn T patonane,
mwadimemhobdyeammrge ahdlthe 10Gerei Hiif@t s61lvents

re eE h to 20 melgg ratio with respect to esters
( ?X )Y“md'lne('SCSrl n-bupylapiee oP¥Hkdingt afflz ibeon

Hﬂk&)lOﬁltﬂﬁh%ﬁ%dlﬁgﬁbgd(hBeﬂBh&Qf%ﬂé”ngéﬁlon£§ghle
(5c), .am nes %3 and a reaction solvent are m xed

afl the Aikedre Halogpiated hpddesiamkpn enpbyertiee, a
(@%JK@OmeWEHHhéﬂndﬁﬁhiggoéEﬁaﬁbnmdhfg ?LHL'QHd the

conposed of am nes (8) and a react’i on sol ven
ldksphedal Apbad isphndrcaopposed lylendst eflsexSa¢, héprane,

dybﬂéﬁgxéﬂg %n%QEQ%“llke), aromatic solvents (toluene,
Xylene, monochlorobenzene, dichlorobenzene and the
like), ester solvents (methyl acetate, ethyl acetate,
butyl acetate and the like), and so forth. These
organic solvents may be used in admixture of two or
more. Of the above-described solvents, organic
solvents miscible with water or mixtures of such
organic solvents with water are preferably used.
Examples of the solvents miscible with water include
alcohol solvents, amide solvents, ether solvents ,
amine solvents, nitrile solvents, and the like.

The use amount of the above-described solvents is
usually in the range of 1 to 100 weight ratio,

preferably 2 to 20 weight ratio with respect to esters
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and ot her nethods. The reaction tenperature in the 10

| actam 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,
thele k&P loerarT¢kd out an operation for renoving

sur nt, of, oduct generat d
by gﬁeygrg?g%t |°ofﬁ of an %I-:gé% %cﬁ%eplreraoﬁg d4fdpge a

f&Sehod( S mnc(rSoe)stans (em)\u r(gits)urcm ussar)muatnmfes (8)
nes of stem distillation may be

%Igér?eﬁ S‘zﬁ’tt%%d’r ‘é‘?ngv: nﬁ”ﬂ‘é‘f rfé"?:a?]??e'alﬁﬁflréf tie

saPss tbut ithg ddin FeBctdRPe sak WO, Y e RbYERh which
separable fromwater. If the latter case is carried

Putnen (fe err@s@rrcréﬂor @R Ackeludiifqre|eereyoeedr efowalines
(OJ) a@hﬁeﬁ ) AN es@?v@ﬂ@agge%rdgtfpé%ylﬁgo bgolutlon

perm ssible that after conpletion Ct ani 2ation
crcemwed odn eﬁdne(rsr\,hﬁ o) wi [Bbfoom o e tamdta anirvest,

ded, th |
4§ Pr8 SR e, TECHREY sl EaTPRAR LHRE ahe nbRe
ﬂéﬁtémﬂzhhgoﬁcwi'd%déimye§r0§oOR@”QSaEémbéfE%ﬁﬁétnb@

this case is carried out by filtration. Exanpl es
hgrghewe §bﬁ0eﬁﬂlesé>mﬂalmga E@bﬁtmtferthen(ﬂqmveeratr phati c

on,sol ents (hexa ane. cycl ohexane and
pt%edfr?r%§?y éPo G FAHS/ € 510 % @é)ng xyl ene,
nmonashl ali@beaaeeede@c&hwd)bﬁaéeaﬁu@e&ﬂdhe #d&&ion,

et her solvents (nethyl tert-butyl ether,
1?%%?%%&%‘%%%@% A5 4@y  CPmPAgEAame®f the

HRUHOCS POPLE QLY GRS tfed'é‘zm-P{QHEBG%n%n %ﬁ%ﬁgﬁh?ee

chl orobut ane and the 11ike), ketone sol vents
remeMinet 9nep st I@WOHI@OM yamknesnd 8anc 1t rtar-rpkei,iucts

g%%te%raéé’(!i Vﬁ{)t Ee(-g?tollgélcﬁc a$§ afil befh%etcaéf‘ve bUt ¥u8f of

acetate andt so fort e USe ano

etsttegts sobaknt ¢5b9 wsudldg) in the 10 range of 1 to 100
rati

weight_ratio refer to 20
r espect Eem%g 955855’?“5 §B’)°‘b‘?t(§§) IR E‘)?a)np‘?‘ég of
thlee s@mﬂexﬁp dasmialsalilonMmidly apkneare8ld PUETYE Ngater-
m nes é b% washi n W th water_ include inorganic
WSE oB

ﬁF&FPd 1hy%#B@Ensubst1tut1ng the

reactlon 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,

net hanesul foni ¢ 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

rratio wth respect to._surplus anount of am nes (8).
é}%—oplr sduet sSYeRBFat g‘(ﬁmior?hglé)-%%‘?%ﬁf’f‘ﬁg g lorobenzene

ph@tmﬂé\&iEwDUDeEBeQS%@F%dﬁ%Q,(&é@hy@rt@%@—ﬂﬁ@&feether,
in_the case for exanple of deposition of the
AbSv ISR o BRIt Bnpr d@dcttheatk ke tonpravigemadfed he 25

b ) i on ian, renov as the
LSy S0 AR TR e

chdemiobtsgieemadi thei dtiklel)ed kffote bantrvease theethyl
It unt ., of -the -products, then, the .

S e B L P B A g BB e the aRDBr o Vi)

e5t80 mwlvalsios bempenpils sobha ted, PEEAPL MisHbSitiel, Utd oy 1

b ol vent which, is capable of dissolving |actans
?%?%338’ F&bsite nbikfé - bgPPr SQUGTtBef ore renoval by

filtrati aBe RRAITH €Sof thB8eSQlM&UL Wi £1 Eéu%ﬂﬁ@bG% the
of dissolving |actans (1) and depositing the by-
ProdacPs ilndudel &l vphabt crafdicoc arhofesabignls to 20

e &1, C a the Jike), mat.i c
dbeyanespad e YUHBREE D GAIE LHEDD. 69" e
di chEspobépzerd difte tdelidi ke) foetther sl vewish( BRtAYs (8)

P EoRR Y s et COTUbAT SR 3R of Dhey Makex

iﬁ@hﬁ@eo&hb&@anﬂﬁﬂaﬁiﬁwt@H?d&ﬂ@dﬂ“ﬁﬂi&%ﬁdekehgﬁ?ogen
etone

sol vent s thyl, ethy] ketone, nethyl isobutyl
barn%f"lrﬁ%' | %gg)f,‘%éé’t éargjs%{ v%lh?§PPﬁ€tlr~?y|a%m%, thehyiike)
difa asegahec hetids aceiat £c apdithe diiedle Apfaso forth.

The use anount of the solvent which is capable of
T 9P HYTPRCaRS () Rarfer Hepbestilfenie dyidroddctbe
LTS S TERRR e chif 0L, 9L (AR spone
TANBR)QL (8bP &0 RScymole ratThes, paeselnablon Londabnimbgde
ﬂé%ﬁ&”@iéﬂ)rg§p%%%akgﬁ%urplus 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.

d he tans 1) represent the
é%néBﬁEgnﬁﬁ AR $ f%f ?Pa%é EZ ¢@§§£YFH§6 25i n
tihexhaet one tade , cycl&héﬁﬂh@sdﬂatﬂHb'E@ﬁ@ﬂﬁ Gibmatic
i ncl ude 3- azabi cycl o[ 3. 2. 0] hept an- 2- one, 3-
%&%%§B§§|éFgLyqﬂqxn%mlgnememonochlorobenzene

Br a2 ahe¥eholehe3 - dongg- le@We’ether solvents (methyl
6, 6- di met hy1-3-azabi cycl o[ 3. 1. 0] hexan- 2- one,

Qﬁ%ﬁﬁbutyﬁl@ﬁbezhaﬂuﬂc@cmeFBoxy©FM@ﬂﬁ1¢n®nehe6;6ke),
' 1 3=a AL I hex

yong demmgbaxs ol 1 OL0SHAL 3008 ione cpane.
Qthwwraeahahecydhﬂdkdb@thﬁéaanﬂ-mma Mike), ketone

tr|c cIo 2 1. 02' 6] deca- 3- one,
iohen E¥c(BpEny Ly 070] UiEenes. Bhshug. Loobutyl Ketone
dﬁﬁﬂ%ﬁdclﬂké)3 @Hﬂ@ﬁﬂbéﬁ@8n¥somﬁetﬁyl acetate, ethyl

azatricyclo[5.2.1. 02" 6] deca- 8-en-3-one, 4-
achfiateychPBfEl2agednte] mpiechbs- ddks)on@nd so forth.

3, 3TH Q¥|amount of the solvent Wthh is c bl £
52, dloxa 7-azabi cycl o] 3. 3. 0] oct an- 6- on apable o

da—erﬁceh\ying Jacliposa-(7-Jazabd c§eboE3t3 n@) ctdtaarb}ﬁ-pneducts

a C O Qctan- 5
}- }z%%ipgigt FP%;%I% ggez (?ﬁ %Zkg][ geca l(ﬂtwhe gz% 10-
nmeﬂdﬁmwaOESta 200/ ] gtere ar 8t £a- aimhexexﬁdaaltd dBters

ctlve gles Eé hese conpounds, and the Iike.
fgdrd t8Tt h8pPresent invention, polycyclic |actans

can ) cdlusetuvibh RiGtaiel sy f 1aaebhe qanr espondent
Iactones The pol ycyclic |actans obtained by the
@on 15 nethod of the present invention are

usefrdr ass £8P Rl oW Bt Akd & ) aNEor example, a method
nedlcal-agrlcultural drug 1 nternedi ates, and can be

ofyicoarsisnysabing a goddedtt olni ber Abavatr-defssr ited
SBQHﬂ%MH@ &QEDQHHQr(%%%héM% are mentioned. Lactams (1)

after concentration may be purified by column
chromatography, re-crystallization and the like.

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

Examples of the lactams (1) include 3-
azabicyclo[3.2.0]heptan-2-one, 3-
azabicyclo[3.3.0)loctan-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]lhexan-2-one, 6,6-
difluoro-3-azabicyclo[3.1.0]lhexan-2-one, 6-
ethoxycarbonyl-3-azabicyclo[3.1.0]hexan-2-one, 1-
phenyl-3-azabicyclo[3.1.0]hexan-2-one, 4-

azatricyclo[5.2.1.0%'°® ]deca-3-one, 4-
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2004/ 113295) which is one of anti-hepatitis C drugs
20( HCV drugs). 25 EXAMPLES The present invention
will be illustrated further in detail based on
exanpl es below, but it is needless to say that the
present invention isnot l[imted to these exanples.
Synt hesj s Exanple of

??L‘F—‘Qt§5)’yé’l?[oﬁ methyP- 3- jppdgca-3-one, 8-
&itHMQEEc].Lo?Md'?X@I@%hﬁ%n@‘iﬁ' “Zone,

yl ) met cycl opropanecar boxylic aC|d 29.70 ¢
qzzasgrmlc)lodfs (AR 585 - %]Gedlan‘@t~l¢yll--33-one, 4-

] hexan of .
%gl—ﬂé&ﬁ 3cetéa)1n%]d6é asniuﬂgeﬁa %8%1%’?? of r3-dimethyl-
zph4haiomae|e b&amaﬁclummere]m@t%dwmdmh@at edpuRniyd -2, 4-

%b then, stirred for hours, to obtain a reaction
?ﬁ?l6na58ﬁﬁﬁﬂﬁ%%[%o?a9§PﬁﬁPn 6-one, 3,3-dimethyl-2-

dﬁ&l$5&zab2c?d¥3ﬁwls3Oﬁ6ét§n 6-one, 4-aza-10-

%ﬁio 1, 3-di oxo- 2H i soi ndol- 2-
ﬁypieiél@pﬂoﬁhnech@%@%yﬁap@e THi<az0t L@+ on was

i 4ot 06 id f 67
%ﬁ%‘“"ﬁ%‘?ﬁggg?‘% e, ONBFE B BHS By GGl
Qﬁﬂkﬁ&@BOGLeppeﬁ tthese ¢hmpnunﬂsreemas1heatbﬂkap to

60C, tit f d, As the
or g 5T a0 11 57 G ¢S T O PR R e i hedr oL e

12@Rhimss sohnit ben p&@mwctéwdwﬁﬂh%lgh( FAe1atdoRf the

% R, 39) -2, 2- dlne 1-3-[ (1, 3-di hydro-1, 3-di oxo- 2Hi soi n
FL.es ?ﬂ%? yi ﬁﬂﬁé%ﬁﬁopanecarboxyllc aci d. The

yi e|'Id1éM?$11f8§BQ§E tl%dtla&.é%b@a@néb”%&h)t%e? production
oxabi ¢ o£ 0] hexan- 2- one was

method of he 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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25The quantitative determ nation of 2,2-dinethyl -3-
[(1,3-di hydro-1, 3-di oxo- 2H i soi ndol - 2-

yl ) met hyl ] cyclopr opanecar boxylic acid was effected by
hi gh performance |iquid chromatography. As the col umm
of high performance |iquid chromatograph, SUM PAX ODS

2 F (4.6 mS x 150 mm 3 pn) (nmanuf actured by
ggﬁ?%a%%ﬁgﬁé%%f‘Analysis Service, Ltd.) was used.

The nelting point of (1R 38)-2,2-dinmethyl-3-[(1, 3-
ihﬁgro-l,3-dioxo-2kkisoindol-2-
X Pﬁylﬂcyclopropanecarboxylic acid was 159 to 160C.

f
Th et f 1 h
pol on AT B BRI o (R A T e T (13-
4ipgdge -(11.H-dlo8a-2H-1s66nidol(2H), 1.41 s (3H), 1.18

FLFSE OB fofaneppp BRI Sa AP © ©f

dihy39ﬁ7?j@4ﬂ23ﬂﬁﬁhbl$obng1F25S)-%,66%i%eth 1-3§

I t y.cl opropanecar boxylic acid 1021 1.7
%%?ESY%& £ 76 BetrReengDes. 668 g of N, -
oxabtEYtlaelet dm Db exan- 2806€g 10 GnRb1 h i m3

N, Ndi et hyl acet am de and 35299k(1.90 nolg 8? ERERaStmEe
Itk Lnndeepot asbiedn apdehpited and teal ®8°Cp tRen,

hen, stirred for 17 hours to obtain a reaction

%ﬁ#%%?%n§f§‘%mﬂ%ﬂ?ﬁhg£ﬁo?35§3&ma reaction solution

qdiR. 35hiRg2 pdited sdm 3¢ [ R 1389 -2, 2-dimethyl-3-[ (1, 3-
Jq%gro-%,s-duoxo-ZFL|50|ndol-2-

%%3 fﬂy.T@V&%ﬂﬁ%ﬂ%&é&%?b%??ﬂaﬁe. Next, the sol vent

YM#Mé&ﬁ&lhbg@ﬂg r a&@@&fﬂ&ﬁ?&b%%.un%ghé' ion was
pressure, then, 763 g of toluene was a ded.” Fur er,

Qe @9ed gadf 150% hpdooatilxed cLaghtldweg droppest afdker ana
was _performed. The

jxed, then, |liquid partitjionin )
L o EBRySRY: | APRE WS Cont et APSu BT ke
quriebsid € 80o@ipd | ItHdn | hensohy¥@RLrel RIS HdPed Qb to
met hanol was added to obtain 2070 g of a solution
G@bﬁpa¢Mqﬁy4&#qgi§5p§pﬂ}hﬁﬂ@iuﬁ was performed. As the

o&‘]g%n?i@ 'fagégi, r‘rt=2t1|3y]§ 30'4 (Eil"se’é | ngho_w]a’ss_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—y1)methyl]cyclopropanecarboxylic acid.

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

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

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

yl)methyl]lcyclopropanecarboxylic acid was 159 to 160°C.
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di oxo- 2Hi soi ndol- 2-y1) net hyl ] cycl opr opanecar boxyl i c

aci d. The yield with respect to
(1R 5S)-6, 6-di net hyl- 3- oxabi cycl o[ 3. 1. 0] hexan- 2- one
was 90.5% 30 Exanple 3 Synt hesi s Exanpl e of

(1R, 38)-2,2-dinethyl-3-[(1, 3-
dlhydro 1, 3-di oxo- 2Hi soi ndol- 2-
yl ) nERRy PEAFI TSIt Ipaneear bbsy bifc &iNMRO(CDC1; ) 0as@ ghown

k&1 9ymmol ) of (1R 5S)-6, 6-dinethyl- 3-

oxabi cycl o[ 3. 1. 0] hexan-2-one, 0.81 g of phthalimde

pot a§s+ um. and to. & . Ofm N-4vef hyh - 27pﬁ@%ﬂ1@)nogeoweag (1H)
nj xed and heated up to 160C, then, stirred fo

hburd £8 db®d M al #khct I ohlssl GBHN dbnl&lﬁlﬁ@H)

pot assi um (1R, 35) -2, 2-di net hy1-3-[ (1, 3-di hydro-1, 3-
dioxo-ZFLisoindol-2-y|)nethy|Icyclopropanecarboxylate.
Epfgmpteaéti on sol uti on was cool ed, then, 3.2 g of 5%

hyd d t dt t
naOrSFLARL 26, A 208,06 pRcl g e Y .
&mﬂxﬂronlcenﬁmdwdxyﬁlfﬁbghﬁal12nnn|) of

2-d thyl
[J(%‘“%‘CS%YﬁQSVGIlgE% ad}@ocathP%m&ma%d

yl)mmy@]cycbgpmgqnwr@m§$s9 C'Gddlmeth 1-3-The
yield with respect to (1R 5S 6- di et :¥
ors Ry ehel 3 3.- Pléq%(mﬂﬂome hago07. 5% I‘E)d‘ﬂi‘l‘rp| e 4

f
dgﬁggﬁc}?ysrrieﬁhyl 3- fi%lgélddu b1 5 PR8ISRl hmide
pb&a)dS)nmhyékeymllwdomQaééJ@éal p @i dssoc, k¥xdh O

% c% of _6, 6-di nmet hy
%58?% oF 311, 5]°Hé>§ar$°2 Qﬂwfealqze gegrtion solution
cnhdiietdy | ot aBRide ank B P-4, §951HQQ%bdg [(1 3-

pht hal i m de potassium were m xed and stirr
dgbyda ub. 3 0dp9xe538 - istedmdqleation | i quid contalnlng

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

The yield with respect to (1R,5S)-6,6-dimethyl-3-

oxabicyclo[3.1.0]hexan-2-one was 90.5%.

Example 3
Synthesis Example of (1R,3S)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-
Yyl)methyl]cyclopropanecarboxylic acid
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di met hy1-3-[ (1, 3-di hydro-1, 3-di oxo- 2H i soi ndol- 2-

yl ) met hyl ] cycl opr opanecar boxyl ate was obtai ned. The
reaction |iquid was cooled down to 25C, then, 10.9 g
of 35% hydrochloric acid was dropped, further, 634 g
of 30 water was dropped. This was cool ed down to 0C,

t hen, the resultant crystal was filtrated. Then
crystPal® ed (?\élsﬂe'amwlt)ho\ﬁat(éfR SHent - ér fémefhyd- 3 -

6&@%@.@%@1&{5§U[60]B@x9¥1t@' r(‘m?e’3 3Ogsi’fg of phthalimide
2-dimethyl-3-[ (1, 3-di hydro-1, 3-

HP(‘S%@SZLMH i 3 nBloP- g- yf) Nemaﬁljy:yﬂ opy opaiédamuorey lwere
eld with respect to

Bhxell lidyheacSdruti EpcrBost: GHRarn St ERedvder 24
Bgngg t% %?EflnThergﬁéﬁﬁb%mﬁgldéﬁ%%téoﬁgakﬁlndwwq

o -
éaFﬁéstyliﬂ 3(¥R 133) d? hy dAéme tydi okol OH Bsdihydra>1, 3 -

shown be
LA g eSO L 8y AR A
Thig reabtsieom @Htidn2¢as ddled, Othen( 356 21G of 5%

%?é?ggg%?ﬁf(ﬂﬁé¥€t$§§lgdgégqu%éﬁeiggagted twice with

iy g3oﬁl Inwtrrcyn Be flt ox@t 2 e$bieRrdd o 2obtaJ.n a solution
ropanecar boxyl ate 52. of a tol uene

ll')l th ] cycl x¥ )g '
é% EE {780t £‘£|9}g (33l 1mpglisess. (811%m3§ of.2-dimethyl-3-
(LR, §5h121y&1d3 @tjlyéigx$(éH31§'o|1¥x‘Hcﬂ Ay 3-

di oxo- 2H-i soi ndol- 2-yl ) net hyl ] cycl opr opanecar boxylic
Btime bhvdilsaFiaprorangeerhanidicaqdid Exanpl e 1 was

The yield with respect to (1R,5S)-6,6-dimethyl-3-

oxabicyclo[3.1.0]hexan-2-one was 77.5%.

Example 4

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

12.0 g (95 mmol) of 6,6-dimethyl-3-
oxabicyclo[3.1.0lhexan-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—y1)methyl]cyclopropanecarboxylic
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concentrated under reduced pressure to distill off
toluene. To this was added 26.1 kg of nethanol and the
20 tenperature was controlled at 50C, then, 6.8 kg of
thi onyl chloride was dropped and the m xture was
stirred for 19 hours. To the reaction liquid was added
13.1 kg of toluene, then, the reaction Iiquid was
dedPped into a sol ution prepared by dissolving 4.9 kg

25 ok, 80 r.qge nte| f  wat er.
Furt er gé%mfm ?o%ggﬁg \%as édlm?ﬁﬁ%g SH was
taxiiauscsdltoq 3ar]o.Lm1:ih€xaﬁ|-ngoi:% Zvé@g 8Jct fg 28% sodi um
hydrﬁy de a queous solution, This,m xed |iquid was

part1tFoli&d, ua‘frﬁﬂ“elrh% FESBLENL for SHATTR | EVMSONa8T3E - 2-

gonsERYyLated UNdera reddeed 1ness R 19 di sbihhodlh -
tol uene, then, 105 kg of nethanol was added to obtain

n&yﬂﬁehml 1£Y$31QRT QRaRBARAPAKNG 118, aC kd gata7sBows| Pedfow .

(1R %sj 5: 804t Re e B (45 aftnPdr 8 £ Wi ckod® fdoilAH) -

riods 2ey! L etshyd 1@e) Opt opangcanoxylmat®s s (3m)The

yield with respect to (1R, 3S)-2, 2-di nmet hyl- 3-

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

Bstampi&yk] cycl opropanecar boxylic acid was 99.2% The
guantitative determ nation of nethyl (1R, 3S)-

52, ExnbrkeRys- Bxamp 13 dvhyme bhy13{(diRoXES 242 i 3odhdethgl-3-

&) r@t&‘%%‘&%' _qpPrp g}ggr?ﬁxxlsg%%d\g}s %effect ed by high

perfornan qui d romat ogr ap he col um of

ﬂ)g#ﬁmyldmmﬂm@ﬂdm@lcahbom&agreaph SUM PAX ODS D-
manuf act ur ed by Sum ka

10 Gt caF Ahapydica sty 2at he i) Geaiattpe 15 kS

(ned 18 ngo PPi BE qﬁmeisiwiz(iRai%ﬁ)atﬁyEi-@qe(tmyi =:@thydro-1,3-
3-di hydr o- di oxo- 2H-i soi ndol
dmﬁfﬁih's‘;r¥E9&Péﬁﬂoﬁa%lcm%wiéFér%@@rwacrtﬁ%@OXYllc

dgiﬁfﬁﬁ@&iﬁganﬁnr%ﬂétéhﬂg mkah AVR EQDQEﬂEfﬁﬁbeoanlg
bel ow. = 7.68 to 7.88 m (4H), 4.17 1H),

congenfireated) under] reqrgd nressyreltp dllstmll 009 £59
t®1dde . 1% Sni{31ldks LhalRd 4N kg of methanol and the
temperature was controlled at 50°C, then, 6.8 kg of
thionyl chloride was dropped and the mixture was
stirred for 19 hours. To the reaction liquid was added
13.1 kg of toluene, then, the reaction liquid was
dropped into a solution prepared by dissolving 4.9 kg
of sodium hydrogen carbonate in 55.5 kg of water.
Further, 52.3 kg of toluene was added, then, pH was
adjusted to around 7 using 12.7 kg of a 28% sodium
hydroxide aqueous solution. This mixed liquid was
partitioned, and the resultant organic layer was
concentrated under reduced pressure to distill off
toluene, then, 105 kg of methanol was added to obtain
125 kg of a solution containing 13.7 k g (47.6 mol) of
methyl (1R,3S)-2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-
2H-isoindol-2-yl)methyl]cyclopropanecarboxylate.
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20 Exanple 6 Synt hesi s Exanple of methyl
2,2-dinmethyl-3-[(1, 3- di hydro-1, 3-di oxo-2Hi soi ndol- 2-
yl ) met hyl ] cycl opr opanecar boxyl ate 30.3 g (110 mol ) of
2,2-di net hyl-3-[ (1, 3-di hydro- 25

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

I hyl .cy.c| opr.aopanecar box aC| nd 130 of

vi) rEhy L) oxel opy gpancearbo Yoo 15 B g “datherammice -

Bl 1 58CAihRerso 41/, @-glakotbﬁomﬂoiﬂﬁ6ilﬂe was dropped
and the mxture was stirred for 5 hours. The reaction

iéb)fr‘?anw& < apkentpacegbexyari a m@dwpﬁe§§ur2€% 10
di stths ghfnitha S0 v @n&etégﬁ&‘nalcguce HSEH?&‘O 91\343238)—

added, and concentrated un pressu
32 02 U sMEIthyYdf3 thiel 53+ ¢ehydrdhe ,resll deot 2Hokist Ak 1 - 2 -

%j{rﬁ%}:ﬂggi ffg.q)pcrecgpgrﬁggg%goxyq cht av\lraps S&fgegt%fd by high
pﬁmmahae[ (Lh,q3rici heyislr oma t 3gdta@hgr.2HalsS AinKlodo 2amn of
nmet h cl opr opanecar boxyl at e. The yield with
%i$ ¥ gr%ﬂﬁééﬂ %ﬂ%@@|ﬁ€?ﬁ?§t@9raph SUMIPAX ODS D-
iﬂdFﬁ ﬁhh¥d§@11 X3 @d”ﬁhZngéﬁ?gggﬁu%actuEﬁﬁéby Sumika

ylTc opr opanecar bo

Cﬂmmtuheaémsuseﬂé:tm@é HeiVR @@¥SQs®d . et hyl
X0-2H-i soi ndol- 2-

yI)rre %I;rf'? %(l:fslgi) S dloag%?(fﬁ’%f‘e?éﬁe 3o %e‘libwethyl 3-

[K182IdnﬂyﬁﬁonuCQthdk&Ehmdléékmdoa -hl. dd 10(111),
3.62 s (311), 1.65 d (1H), 1.60 to 1.51 m (111), 1.25

¥d- )("5‘31“11)3(1 lczglgpmar@@nm@xvlate was 8%ynt hasls.
é&? @f )etx§t'e trrSEtgfllrﬁ—Nl!li (CDCl1l; ) are shown

azablcy an- 2- one

below.

8 = 7.68 to 7.88 m (4H), 4.17 dAd (1H), 3.97 dd
(1H), 3.71 s (3H), 1.62 d (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)methyl]cyclopropanecarboxylate

30.3 g (110 mmol) of 2,2-dimethyl-3-[(1,3-dihydro-
1,3-dioxo-2H-isoindol-2-
yYl)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-
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125 kg of a nethanol solution containing 13.6 kg

(47.4 nol) of nmethyl (1R 3S)-2,2-dinethyl-3-[(1, 3-

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

yl) met hyl ] cycl opr opanecar boxyl at e obt ai ned i n Exanpl e
5 20 was mxed wwth 5.4 kg (64 nol) of a 60% aqueous
sol ution of hydrazi ne nonohydrate, and the tenperature
diere tlavted -1 d 1653Cd5thne¢1r0the3nﬂipupe2\khsisnim¢1@i;l Ror

he .reacti.on cool ed down to 25C,
ﬁlfs)ép{%%g%lggaléﬁ OLPrEfI%:eca%l a° %ﬁ afded, and the sol vent
25 vEtse dy sé& bl edtmffrdgpmmce@t { BRI, emumd,a dankerdl -3 -

p essu&e Further 54.5 of toluene was added, and
[@a'i:ﬁ' REALEFert %a&x‘bl‘ T+$4"8PL 1 concentrati on

NGRSt K LOYE9€ 1B H R calfb & B 81 Waa caddesh /o gg kg of

toluene, then, the deposited crystal was filtrated. 30
Fr orﬁftehé“ﬁiﬂlratn@ntt e 30 B £ wal - HMBt i(IDM&P Jofg £ byethyl

n.u r ressu
S LT TR S g b DAL A o 2l
YADRectilsy L Bcﬁcldpwmﬂwibc&m@bytgtbopiel s()idvaxaMeJZenne.
The yield with respect to neth 1R, 39) -

0y iy 7o g (50 37 By e 6 H105- cf - 904 1 bBInadr 7. aa
(wH))”Et:i%iC¥C|(§ﬁf)opéln%%af@0€%?t €139 Jc%o%’ sMen (1H),
quantitative determ nation of (1R-cis)-6, 6-
1di2Petshy(31B) azabil®y sl d[331)1. 0] hexan- 2- one vvas ef fect ed
by 5 high performance |iquid chromatography. As the

col um, SUM PAX ODS D-210FF (4.6 mm x 150 mm 3
Epynipienuf act ur ed by Sumi ka Chem cal Analysis Service,

6. 6SUPPRATAS < 2PREFCTH O -£'0] hokah- Bimre v Tas
azabicyclo[3.1.0]hexan-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)methyl]cyclopropanecarboxylate obtained in Example 5
was mixed with 5.4 kg (64 mol) of a 60% agqueous
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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28.0 g (97 mmol ) of nethyl 2,2-dinmethyl-3-[(1, 3-

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

yl ) met hyl ] cycl opr opanecar boxyl ate obtai ned i n Exanpl e
6 and 222 g of nethanol were mxed and to this was
added 5.9 g (118 mmol ) of hydrazi ne nonohydrate, and

erat re was, controlled at 78C,__then, the
?tgg& t]1 r} e RBET91 L g0 AL i & 1 3@ PER L2qui d

20nganest AREgErbedYead PrEssUf @04 0 distill
%r@?mt he9sgl r?grt&él'e%pthe rESuI ?ant solid was added 98 g

of netfygupatitaiiiye edeeerahvathenrios uGrJeRwass) 6,6-
éixhéfﬁ 1-5080..4 J#J?t? rag rlea'a% RS 55%%% cIe% by

[trale was conc rated un er- reducet pressure
fdlsllll perodbranidee siwedt chaodatbemagsut & amts stthé chﬁmn,
dried under reduced pressure to obtain 11.1 g of

TN B ¥ePRY 1 P32 108D ¢4/ cf opsd 1¢ 01 REx &AL 2-Tone. The

ty I t A
MR ol SRR o L B ervice,

4 netwgs ] vgeldopr opanecar boxyl ate was 99% | ndustri al
Applicability The | actans obtai ned by the
production nethod of the present invention can be used

Exdniabe ysas chem cal raw materials and
rred|scal égsrics:ukgglérn%lledroutg i nt eélrrrtggr:%g’es:} CLAI M5
azabicyclo[3.1.0]hexan-2-one

28.0 g (97 mmol) of methyl 2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-
yYl)methyl]lcyclopropanecarboxylate 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-
yl)methyl]lcyclopropanecarboxylate was 99%.

Industrial Applicability

The lactams obtained by the production method of

the present invention can be used suitably as chemical
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2,2-dinmethyl-3-[(1, 3-di hydro-1, 3-di oxo- 2H soi ndol - 2-yi
) met hyl ] - cyclopr opanecar boxyl at es. 2. Met hyl
2,2-dinmethyl-3-[(1, 3-di hydro- 1, 3-di oxo- 2Hi soi ndol - 2-yl
) met hyl ] - cycl opr opaneear hoxyl at e.

hyl 3, -_2-di hyl-3-1(1, 3-dih -1, 3-
%%i%%& %Eﬁﬁ%ﬁ{ﬁ%ﬁb@%ﬁ%ﬂ}é%ﬁ% I]é 4#2@5&83& boxyl a

irttermediates.
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CLAIMS

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

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

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