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SPECI FI CATI ON PRODUCTI ON METHOD OF POLYCYCLI C LACTAMS
5 Technical Field The present invention relates to a
nmet hod of produci ng polycyclic |lactans. Background
Art 10 As a method of producing polycyclic Iactans,
there is known a nethod of reacting | actones, 3-

oxabi cycl o[ 3. 1. 0] hexanggeengerhirhoight hal i m de
pot assium in an N, N-di et hyl f or mam de sol vent, then,

esterifying wusing an acid carried on a resin,

subsequetg by ckPr e Pt 'Bgoﬁ gge&&%&tf@&ﬂ son

using an amne conmpound carr on‘a resin (see,
Synlett, 10, 1641(2002)), however, this nethod has a
r ol mgr the standpoint of cost because of

of a special reagent carried on a

resi nhéoprekenteasivedit idn 201 2€69N€5 anpekiideldsn de
otassium and is unsatisfactory also in the yield of

PYEGEpgc Prdgicdlic ARctRBSent i nventors have
i nvestigated an industrially advantageous net hod of

roduci ng polycyclic lactans, and resultantly found
ﬁéﬁiﬁEﬂEﬂQLﬁEﬁplic | act ans can be produced with good
yielg. b ' rtajn Ki ol.ycyclic .l actones
as aﬁ? a%/{v mlréfgkl grgi glf?%ﬁ'tozdc olsLﬁ1 gpcgj;}"(@ %Xf'ﬁvé‘ﬁfzitgﬁ' SSOrﬁheere

% espovni aveetthod kes rseobiegt Lagtpnesi,ddrg a net hod
for. producing.pal.ycyclic lactang with good .yield.
FabLPECiond” g QbR AR AT OV bF By PR BAT B e Bfa ftom
{d]ah oN[ B3himé thillformiims £61peReyCidnl, aelsdErHying
the follown formula (1) conprising the foll ow ng
Y§3ngd §Peﬁ§i% c£grrded on’'a resin, subsequently,

performing N-deprotection reaction using an amine
compound carried on a resin (see, Synlett, 10,
1641(2002)), however, this method has a problem from
the standpoint of cost because of necessity of use of a
special reagent carried on a resin for the reaction of
lactones and phthalimide potassium, and is
unsatisfactory also in the yield of polycyclic lactams.
The present inventors have investigated an
industrially advantageous method of producing
polycyclic lactams, and resultantly found that
polycyclic lactams can be produced with good yield by
using a certain kind of polycyclic lactones as a raw

material.

Disclosure of the Invention

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

That is, the present invention provides the
following [1] to [23].
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R3 Ra RS (1) R6E N5 HTJ[inthe formula (1), when R3
and R4 are both a hydrogen atom R represents a
substituted nethyl ene group or an optionally
substituted pol ynet hyl ene group having 2 to 4 carbon
atons, when at |east one of R3 and R4 is a 10

substlitluer®t métiesdt H8Npeoaudiagen A tihs Rof CPhESENL Sowing
an optionally substituted nmethyl ene group or an

59 14L) scpRPFLigiag phey foihawing gikee hateng A to
tQ 4 carbon atons, and one or no-nutually-adjacent

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

y be substituted by a vinylene group,

t uplRy- adj acent two net hyl ene groups

Ituting the g@lynethylene group may be nutually
cyia an ygen atom 20 net hyl ene group,

yléhe group or vinylene group, R3, R4, R5 and R6
repregent each independently a hydrogen atom hal ogen

ti | bstit ut kyl
R R A O
atb@nyﬁi?mmqadﬁn&mgagsﬁbsr@tﬁieﬁa?athyﬂéﬁ?xgrgﬁf or an
. sulst.ituted, ar roup _havi n 0
SBri8R3Y, ,“ti’cﬁp"t}f%‘hﬁ?ﬁlypéﬁgg‘?itf‘gﬂ-@&ea SR faving 2 to
4 CbarpoauptomsRD e Pa O 1 89PRend QYP R,Rand"& Ris a

regresent each i ndependent|y a hydrogen atom
SPRFELEMSSTy o ek pteR | AghPdregen akoBon RatkeRresonts an

6ﬁ¥h6ﬁ&ﬁ@9¥@dﬂ§¥ﬁ%d¥%@rﬁe@h%@eﬁg g%%% 6¥(Hﬁhoptionally
aral kyl group having 7 to 20 carbdn atons,
FPREkyALKEA Podupmethpleme 2rovplbayamgo? dtcons,carbon

LAk KyLsisl wl gr WA t Lbqn ato
e g e e R
$roupg 6onstiGuwdmntlae opslymathRlene group may be

substituted by an oxygen atom, one or two ethylene

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

Ri. Ry, Rs and R¢ represent each independently a
hydrogen atom, halogen atom, cyano group, optionally
substituted alkyl group having 1 to 10 carbon atoms,
optionally substituted alkenyl group having 2 to 10
carbon atoms, optionally substituted aryl group having
6 to 20 carbon atoms, optionally substituted amino
group, -OR, group, -SRs 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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represents a hydrogen atom al kyl group having 1 to 10
5 carbon atons or aral kyl group having 7 to 20 carbon
atons.] (Step A) a step of reacting | actones of the
following forrmula (2): R3 alR4A RS (2) O 10 R6 [in
the formula (2), Rand R3 to R6 represent the sane

'HEVEQ@SZa§0d§§cﬁhgﬂéﬁﬂgﬁéﬁg,agﬂ%é?%gfgi%&lggﬁéqgEﬁg%ing

followmng fornul ae (3a),
A e 1 carbps WtomsN -allkyla gvodp (Baying @ t3b)loAicarbon

[ he,f or.mul 3 3b) and (3c),
RO ofcatgy! bkt Ra¥iRS RdS Mo fahed Peiebend R
exqird swependeny iy o ganhydioage a @I g Feh PIRAvARGML to 10
nitro group, alkyl group having 1 to 6 carbon atons,
SRERT Trs RAvRRELEYo WORP MAGLRO af oh@, 20 carbon
@onnal |y substituted aryl group having 6 to 20
carbon atons, optionally substituted acyl group
&H&Ry ®) to 4 carbon atons or -ORd, Rd represents a
hydr @g b rQup ing.2 .50 10
car b%n%e?nsqﬁ a%%%g?ﬁén%%?%&% r?agjv%\r?ge %?Jo}'%ﬁ}'f!gr bon

Zoraudmes,(Zral kyl group having 7 to 20 carbon atons,
al kox;ha)I kyl group having 2 to 10 carbon atons, 3

Rs Ry
Rs 2
Re O

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

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

Ad
0 As O 0
A2 | Ao
N—M M?i?——m :I@—w
A3 f
A (3a) A o (3b) Ao °
* Ae

0 (3¢)

[in the formulae (3a), (3b) and {(3c), A1, Ay, Ax, Ay,
As., A¢, 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 -OR4g., Rgq 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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trial kylsilyl group having 3 to 10 carbon atons, alkyl
group having 1 to 10 carbon atons or aryl group having
6 to 20 carbon atons, and Mrepresents a hydrogen atom
or alkali nmetal atom] 5 to produce the correspondent

carboxylic acids of the follow ng forrrul ae (4a), (4b)

oS8 P B o B | a erens

Agg@oqqs lpqgv@lg4¢) to i@ e fimomubsemé4ay, ak4ll) @l 4€dving

B%P A, A2 A3, A4, A5, A6, A7, A8,
A9 Al 8 rgg:owe‘ntar%e”s’é?@rﬁﬁﬁﬁitﬁg§ hydrogen atom
dEscalb@ﬂlahetallat®SIQp B) a step of esterifying the
carboﬁ%élc acids of any of the formulae (4a), (4b)

UoBt EPﬁe&OFﬁFeﬁP@nqeal%t@@rhowlppoam;eist ef the
W T BSROR. eﬂ&rﬁ.ﬁtl S l rmul ae (5a),
(5b) and (5¢): o> (@) " AQ%E(E,%?AG 0R56 0
(5b)A$R384 1OAR5R6OO(50) [in the
dge5c), R R3, R4, Rsp R

O As, A6, A9 and Ala® r es gyt R*
same ' [ bedoppove, and R7
oM
A L % H5 R I aa) A7 15 A
o R 0 ()
0O
Ag Ra H4
10 | oM
A 6
5 R
o R o (40

[in the formulae (4a), (4b) and (4c), R, R;, R,, Rs ,
Re, A1, A, A3, Ay, As, A¢, Ay, Ap, By, 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 (5c¢):
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represents an al kyl group having 1 to 10 carbon atons,
al kenyl group having 2 to 10 carbon atons or aral kyl
group having 7 to 20 carbon atons.] (Step C) 10 a step
of reacting the esters of any of the fornulae (5a),
(5b) and (5c) obtained in the step B and amnes to
produc&1|acaans of the formula (1). [2]. The
production fethod adsordi,ng to [1] wherei he
S g 0 5R2) and the imsde‘g'q apy
Sb)gﬁﬁd (3c) are t ed
0 g formula (4):
' fula (6), Bl and B2 p7efragent
i ndepefitient &y A hydroge® at off@r al kyl grou

20 to 5 carbon atons, B3 represents a hydrogen atom
al kyl 5 group having 1 to 10 carbon atons or aryl
group having 6 to 20 carbon atons, and B2 and B3 may

be connected to forma cyclic structure together with

an atomto which 9theyOare go-'-cteg.]. 5 [3]. The
production et hof~qccdf di rid ]Rwherei n the am de

sol vent of the fornfjl a SN, A diggﬁhylacetanide.

[4] . The productio G . any one of

[1] to [3] wher&n tha\indgdegfare [[m des of the

formula 10 (3a). [5].0THE product®on nichod according

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

fqrmyl a gﬁgﬁga e bt hal i m. de potassium_[6]. The
gﬁgd"&eﬁ _ thes géeérd!(%’qt Guhyt ke oF - Bs- (B3t 8s -
Rel, wherein, tae, carboxyli g achds af ,amy &ind e,
represent the same meanings as described above, and R,
represents an alkyl group having 1 to 10 carbon atoms,
alkenyl group having 2 to 10 carbon atoms or aralkyl
group having 7 to 20 carbon atoms.]

{(Step C)

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

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

amide solvent of the following formula (6):

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

to 5 carbon atoms, B; represents a hydrogen atom, alkyl
5
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formul ae (4a), (4b) and (4c) and al cohols of the
followng formula (7) R7-OH (7) (wherein, R7
represents an al kyl group having 1 to 10 20 carbon
atons, al kenyl group having 2 to 10 carbon atons or
ar al kyl group having 7 to 20 carbon atons.) are

thd91REOTUES Q9! o
SR (5hBR"(0) MOaReie POl o ey Ye2pe, ppvans

& ta r@f%ﬁhpaea(csaﬁ @3i8) Banceq&Bs andyahenegnuisc'ttla@ to
| wh
%%;ﬂ)éo ggléoggyh%tG?y &5 4*%%££?tﬂ. grg%rouﬁo Which

represents an optional am no g

dalhlest qwenmbhaacngdllto 5 carbon at ons optlonally
subst.i_t.ut m no p,) 30 are react ed .t

pr odue® 1 %n%r%gu?ﬁéof‘of“%ﬁ?‘é’ q Accoxaing The [2] Wherein
Rheduaii 08 S81Hedtase0kBend drondlly OOF P n[Hl to [6]
wherein RS and R6 represent a hydrogen atom [8]. The

pisettY i ekambddeaccording to any one of [1] to [7]
wher gign R%@@dp%agsgasaemg ﬁoﬁvddrcqﬂ)%fﬁ 9?{[331,?6 of

The production net accor to any o

g WNEr@3h Wheseangtbapimﬁdaﬂeardrxuudas ofothewfngmula
Y (CH2) 2-, -(CH2)3-, -(CH2)4-, (CH3)2Ck,

LS 5 (R hok, SGH CD2C2FB) . )2 WE VE fAC H, C HC

0 CH{5Q .OThé proddétiofhmephodudcrdmidioth agspr 6hBgof

9200, 98, Spehbln’ Rob ke 1S FefolR. (30 cre
PBthali@H < -po€ 45BiaRC<.

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

R; -OH (7)

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

R -NH; (8)
(wherein, R; 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 R; and R¢ represent a hydrogen atom.

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

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

b
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[11]. The production nethod according to any one of

[1) to [10] wherein Ris a (CH3)2C< group. [12].
Carboxylic acids of the following formula 15 (4a): A

O 2ZRRRMA 4N'" nr OMAs s 4 ORRAO(4a) [in
the formul a (4a) R R3to R6, Al to A and M

repre t JEANL N escrlb above. ].

[13]. ”i’ﬁe car%b xyl1c actlg%sﬁag%grgd nP|tO@ENY one of
whédeitm, [Bﬁ1ﬂh£ﬁ&nnnmaié4a)grBu@emgxﬁﬂﬂéﬁifﬁw@UQhe

gﬁ; éeq fron1thq group consisting of -(CH2)2 -

( ; 2 and (CH3) 2C<, and R3, R4, R5 R6,

Alr AECHA3zaUd-44EHQQLSSGHECEZgygrgggﬁ QE%Q‘ [(HAly, c<.,

2, 2-dinet hyl - 3- di hydro-1

i 6B nBde - Z%ylfﬁgﬁhQE] cyclopropanecarboxyllc aC|d 7
[15 A po si um t of 2,2-dinmethyl-3-[(1, 3-

di o-l/%fékoxo- H rsoi ndol - 2-yl ) et hyl ] -

cycl opropanecar boxylic acid. [16].

(1 -2, 2-Mi mefhyl -3-[ (1, 3-di hydro-1,3- 5

dio 2H—|§b|ndoﬂ 2-yl)nmet hyl ] - cycl opr opanecar boxyl i c
acid. [17]. A potaSS|un1 alt of

(1R 3S)*2, 2- ¢t metHayl - é;

[ (1, 3i hydr 0- %3~ di oxo,ZH- i soi ndol - 2-yI ) met hyl | -
cy&loﬁrapaneearboxyllc/a d 10 [18]. Esters of the
folll owi hg fordmul & (5a)o f O A2 R3 R4

[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-, -(CH;)4-, (CH;).C<.

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

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

A1
AZ P R? R*
N oM
A® 5 “RE
A+ O R 0 (4a)

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

[13]. The carboxylic acids according to [12]
wherein, in the formula (4a), R represents a group
selepted from the group congisting of -(CHz;),-, -
(CHz2)3~, -(CHz)4~ and (CH;),C<, and R,, R¢, Rs, Re¢, Ay,
Ay, A; and A, represent a hydrogen atom.

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

isoindol-z-yl)methylj-cyclopropanecarboxylic acid.
7
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S3NORT A4 ORSR6 O(5a) [in the formula (5a), R
R3 to R7 and Al to A4 represent the sane neani ngs as
descri bed above.]. [19]. The esters according to [18]
wherein, in the 15 fornmula (5a), R represents a group
sel ected fromthe group consisting of -(CH2)2-,
-(CHYBs 1, -A BBL4ss308 s6GHB)ACS , Andi fdenifd - 3'3% 1RG; -
Al, A2, A3 and A4 represent a hydrogen atom [20].
Pigxdrerk, dcdbpaong-d gotgidad- 3491 ) meeheld- 20 R7 in

t f i al kyl. group having 1 to 4
c r%éﬁé&%ﬁ%éé?%kfgyiqc Jgﬁd'
2, 2- dilneel hy( 1B; §6 13-, di-Aydeahl;13-3H okb; 2+Hiihydro-1, 3-

i S0i ndol - 2-yl thyl]-cycl oprqopanecar boxyl ates. [22].

BS54 HBRRT 237l RePRy s JoBr SBanscarboxyic

FHd@@- 2H i soi ndol - 2-yl ) nmet hyl ] - cycl opr opanecar boxyl at e

. [23]. Methyl (1R, 3S)-2,2-dinethyl-3-[(1, 3-di hydro-

1, 3- dilokdo- AH-pebRagsprm2splnethy(§R, 38) -2, 2-dimethyl-3-
I SPANSERL POXY 30, e ' ty _the

Invé%fion 8 %hg'grggéﬁP %ﬁbg%ﬁ¥§§€§I%b%gy#ggag?ﬂated

icy detpr dpabetanboXiéict egil.is a step of reacting

[ nor 81kt S UERR 901 EDBaTE IAEVIAS GRUENE [ At dome

cases]aland jm des of any of the above-described

formul pe (3d), (Bbyttapnd_g3c) to produce the

v LT acids of the above- descri bed

) 7[ herei nafter,

ad ashy<dar hoxy i acids (4a), (4b) or (4c), 10
=0 ne cHses] n the lactones (2) to

he present Qi nvet® on, when R3 and R4

@§§9@H¥H¥dfﬁﬁiaa€§ap0tﬁ,aR hydr egenid oD & a,

represents a substitufed nefhylene

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-, -(CHz)3~-, -(CH3;),- and
(CH3)2C<, and Ri, Ry, Rs, R¢, A;, 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-1s0indol-2-yl)methyl]-

cyclopropanecarboxylate,

Modes for Carrying Out the Invention
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group or an optionally substituted polynethyl ene group
15 having 2 to 4 carbon atons, and when at | east one
of R3 and R4 is a substituent other than a hydrogen
atom R represents an optionally substituted

met hyl ene group or an optionally substituted

pol yneh8YpeBe e@hOUR ERA 16h 291l P éﬁy?ﬂ‘a@t%"c@i ACetail

or no-rmnutually-adjacent two 20 net ene groups
R#LeVt uti ng the pol ynet hyl ene group may be

substj yt EgeEyAaEsO)éygs pat & ggg%? ?ﬁyﬁ:gﬁlg d‘.u the

et hyl ene groups constltu I ng th
relyobe- §ebsribeded doynal /i (/) e[‘llee.géﬁlﬂaftEth lmibréwrated

TR DR FoRTRal Ry drte P PH0% bosnil MARPoc OGBS the

\dBowd- dexygebeadl eBrmEldyy/ | ©1£) Or PYIR) ShEyk%%% Qkp%&oduce
or. Vvinylene group. The substituent optionall

M3 tFetrearaRdens C@E&Véqﬂﬁg%rﬁ%hﬂsnefhyhen@bgwwup or
[ SRt bk ePS Lo HR (%%JhaW%ﬂ?%%ghga?4§? fRQr%E%W% eT,

represents for exarrp e ano
awe‘gﬁw@dhasu ngrbowcylﬁ@: amdmn(%bﬁb‘“hl)kemyl(tlc)

é%y% Sy arbon tonms, aryl group haV|ng

20 d%?%%n ﬁﬁgﬁﬁé;ly substituted am no

grouﬁn -t ;mQUQnesSRb)Qt@rwwadHedIII&tﬁéoﬁﬁeséﬂQ
esené each independently a hydrogen

at grﬁ%?&1 c"é??)’g%ia FrouP+ tesrrgbed; datercansorpoth a

alyd¥R gef Ya €6 PORY ke BireRntadY i Gubs t PP HBeRyv1ene
at ons, aral kyl group haV|n%ﬁg to 20 5 carbon ato

PSR, A% 30 g‘PB bonadilig subsd ity tead mﬁﬂyra@bm;lene group
havalng/ | 5idyl 4 %Qﬁﬂoha&lt%sca%b Qal Qe P 2 '9Pg,8E R

al kyl group having 1 to on atons or ary
BEG Ky dst @ Fmbatrivorent oﬂtheExahphea anfydmen atom R

gteo\rﬁ:es%?g% n%?gct’lg@igggml f%g]b%#o g | od“‘?l % %ﬂ?aﬁﬁ°u9 or
fhe opitilenafign s tihet Aboveddesdyeathydldnd @rowpsShaving 2
nghn%a¥bon atoms. One or no-mutually-adjacent two
methylene groups constituting the peolymethylene 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, -SR

9
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10 carbon atons, exanples of u.nsubstituted |inear or
branched al kyl groups having 1 to 10 carbon atons 15
i nclude a nethyl group, ethyl group, n-propyl group,

i sopropyl group, n-butyl group and the |ike. Exanples
of the al kenyl group having 2 to 10 carbon atons

igdwsleon gOOR. greoup, ahleryl €[odRa &;PFEPEBY¥knt each
roup, 2-prozeny| group, 1-butenyl group, 2-butenyl 20
g‘r'bq‘%?e%d%? HyR S¥eEe 9aTd atrmm | i Ky Evanppray lofg o
Hank 194 ospLhaypn b | pel .
L DL bRt eeD A Ty RREBobRS YIBd naving
of tthe2®peavhahl ptomisst iamaldy langmougroapings 7i nel @de

1.no p, ttyl gamno group,, benzoylamn
Sd}o?aapﬁl{] rr%?‘%@#amag%o ﬁﬁquiq%eqﬁm%ms 6r88p3° carbon
e antnba Pk pUpilier igridwpoXisalhony| 661 10 862WBn atoms,
b%ﬂé%!ox car bonyl am no group and the |ike. Exanples of
R t °‘éleﬁéaéiaap 1i 78 dde CRTIRRM oyePMms 30T apEML group

aMlardopy| 281 gHPBoRaMItRgsl t0 10 carbon atons such
as an aceﬁ&i group and the |ike, arylcarbonyl gr oups
2

havi fFamrle200€akbenahryes degeir i & Imleost agowup
and it 14 kéna 8F Lgyéltgré.oura%ogﬁlw%e@@gegPﬂggﬁagogtom,

atonms such as a genz ou
dloiddnealadydm gamdpthbaliikg.2 to 10 carbon atons such as

a e t.hyl_.group_.and e like, .trialkylsil
ar oIS P PEPE BaBEP e e s es having 1 to
oI reiindsidtydmg| osRanpleshe £l eeuta tdtues®UDSnBayi B

1 t%> 0 carbon atons such as _a nethyl group, ethyl
3?&&5, L gt GrouRs haypprgp t@r&%,c%r@mn bRt gms

gheupdnd ethykegrany! SEAYRS RAUPY £ ﬁﬂ)@l C+H8B,
atons such as a phen%I group, and the |iKe. anpl es
SEOREOPY Lt X QWiRy BrubYingroge and dhsydike 0 at om

BSOS UBLIGH SOOI 2150 Yithon
atoms incfﬁdé’a ﬁanyl group, e%heﬁ§l grougc l1-propenyl
group, 2-propenyl group, l-butenyl group, 2-butenyl
group, 3-butenyl group and the like.

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

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

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

carbon atoms such as a benzyl group and the like,
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groups having 7 to 20 carbon atoms such as a benzoyl
group and the like, aralkyl groups having 7 to 20
carbon atons such as a benzyl group and the like, 15
al koxyal kyl groups having 2 to 10 carbon atons such as
a met hoxynmet hyl group and the like, trialkylsilyl

' N, a sych.as a
e Ayt = db e hEGT RRT2 T o Rt iams, sy o
13t Be thoxymedhyak cwospicndst hendtikgl, GrdlyLkyetdwly 20

i sopropyl .group, tert-butyl
g{r’gﬁgpgﬂ Qﬁ;ﬁgﬁ i:ggt?ggwfl c%f%ﬁﬁsaﬁgﬂ‘?nﬁuﬁ’ht &@S2@ car bon
atoimeshyghsddyd phedyp £dUPhealdxibhe shika. aving

o) -00CRc include al kyl groups having 1 to 1
cgrgwngétSEEQQﬁﬂ?QﬁF%i%ﬁﬁ%yﬁsgﬁomthEZSFgEmp. gﬂ?EpLs
epyl ; i§§ﬁg l 4 s I=T | ar.a
Ezs?ngy7n?ggg ygér oﬁﬂg¥dh§g§ﬂcﬂ9asgg EBénz%FﬁbF%Uﬁy
P eReaNfkéhepldhs eanyfl specups chavingt 6r ¢s o Rarbon

[ j f the folLl owin or mul ae,
D ceush R oHA® frodgy afa! BRep94ke G 4.
(CH3)EXxmpl¢£1PECR;, 6F) 2Rs, -BRE( §E862HIhc1Lld = frkﬁlﬁ/&en

' ~~ = MCC/ \1 O | I 51Inthe fornu
?Zt)oenllg%lﬁ}c}?zgggﬂgg%’rroéﬁse%‘fin%a%htPna@péﬁGéﬁﬂl P tpms
1o a@h BglLo ARA P80 106 OURrv PRE-BRALY

gﬁggt??mtedogfﬁ ? g?gﬁﬁéiavf%g 1 t%l 10 cg¥gon ato#g,

IR 13V LR8sti £0r 28 sardof afoup shehiag 2 benzoyl
Qardi ﬂ@”ﬁheoﬂlkﬁﬂalalﬂélzggisgdﬁ&ﬁoﬁg %Qvf‘ﬁy l79£8uB,
having 6 to 20 carbon atons, optionally

carbon atoms such as a benzyl group and the like,
alkoxyalkyl groups having 2 to 10 carbon atoms such as
4 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 lo-carbon atoms such as a methyl group, ethyl
group, n-propyl group, isopropyl group, tert-butyl
group and the like, aryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like.

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

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

-CHz-, -(CHz)3-, -(CHz)3-, -(CH;)4-, (CH;),C¢,
(Cl).cC<, (F),cC«<, >CH(CO,C;Hs ),
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substituted am no group, -OR, group, -SRb group or
COOR0 group, and Ra, Rb and R, represent each

i ndependently a hydrogen atom al kyl carbonyl group
having 2 to 10 carbon atons, aryl carbonyl group having
7 to 20 carbon 15 atons, aral kyl group having 7 to 20

carben ato r?*xglkyl group having 2 to 10 carbon
at ~ t yIs yl —group having 3 to 10 carbon
atons, al kyl. group having 1 to 10 carbon atons or

ar rou vipg 36 to 20 carbon atoms. 20 Exanples
of e aboVe-deséri bed hal ogen atom include a
chlorine atom brom ne atom fluorine atom i odine
atom and the |ike. Anong,the above-descri bed

optt onafly swbst =t ut ed ?kyl groups having 1 to 10
carBQ n at ons, xanpl es @ 25 unsubstituted |inear or
br anicheg alkyr'bsoups axhng 1 to 10 carbon atons

i n¢l udd a nethyllgroup, hyl group, n-propyl group,
i sopropyl group, n-butlyl droup and the |ike. Exanples
of substituted linear or branched al kyl 30 groups
having 1 to 10 carbon atons include hal ogenated 12
al kyIngridipstaxmwlas(d) chReroRet/hRs @rslRs represent

diachl %ﬁ%{%aﬁlwpal g.pa%%' QONEL Y| 19af UPsn atom, cyano

fl uoronet gr oup uor nethy gr oup
Umdununqpmﬂ¢walgyoupbandtuhed|dmxylngkduyahkytng 1 to
95,0URs. %)suc as a h rox rou or droxiethyl
GroTS g ¢ %P?rkgp ?PS ﬁ Rﬁ%da ¢RY5 group

habsmg uEnto smhcaﬁaoﬁnaaemtsyl o@ft&ltﬁaa]bﬁﬂzél%sﬁlﬁﬁﬁed
benzyl group, phenyl group

I :
ﬁE H%ﬁﬁ%éf uﬁra\yr’b%p? 191 A8t Rrdiony jatfmsy wpElenpally

bubet aH 1Rl &in 8 §Hedp, 100§UCBr3§ an %@%ngggh%ybr COOR,
group, am noet hyl group and t Ee optionally

SHRYEI -t AH Rwit Rva a8Go Kei tre@mesam egrh aw@@pwﬁently a
H@%B NGV, K lcQ?BHX&% EQW%gﬁﬂngﬂg P'PYP1o

enyl™ group, tert ut oxyca
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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benzyl oxycar bonyl group and the like; 15

hydr oxycar bonyl al kyl groups such as a

hydr oxycar bonyl nmet hyl group, hydroxycarbonyl et hyl
group and the like optionally substituted with a
substituent such as a nethyl group, ethyl group,

Ns y rerd T RIOpYI ou nzyl group and the
I?E%;QEabg?qk@llépgsrdcﬁ?psaszcgsﬁlg °5§mﬁegﬁénﬂrg’é’tﬂwyl group,
piallerbyl tiyau ranep | herithkerepkiaal lok-cust i t ut ed
a s%ggtituent such as a hal ogen atom al koxy

ith
3#%%%?09 §rro$FOUR + rb Gl eepomethRAo ggosmp, al kyi
ogteiplhsybnath r ar t

l'i ke. 25 FurfthlQgﬁgﬁ%fggmdgﬁgggiggfiékg%ﬁ%y%fﬂya §¥bups
Stipch | @8t 8dhydreayyie tdvitlu e hewp ngr 2hydrd@yeanlydn t@Np and

[ u a I ing. 2.to carbo t.ons

cUEh 50 obER PSR B LN e, 16nT. giBdibent suen

FDLN %cegrgptemhlpgr memzowgu%zﬁwila, Emeuﬁyﬁgwxﬁm'benzyl
en roup .an e |ike;

B0 colBarY| GrRERy| MegrTRE RN agkqup

Mycimesicpl oDyl eyBeny! agiduwhands tde axhiKSaQE?iloﬁlddbs

sq%ailtuted with a substituent such as a nethyl

B2ty 2B Bape thYgr GRAURY Auplneebhy dpgrougr ems the
u&wloﬁ%@aﬁﬂ? Ehssltlilf%ltle]dg i eéuﬁ;t%@ﬁgniosuch as

opti ona substituted aryl group avi ng
& RSP e bngrevel ubenzopiewpowr . oups thyhpotbyb , gbengzyl

e J4 ' [ bsti.tuted with ~a
ST R RLOORE SR8, KR o R ehanny “areup; s
ppavzd XY aciponnl t googpoamd Mana igeeoup, al kyl group
j 6 rbon.atons, aryl group having 6 to 20
E‘gﬁbfé%:%ﬁ%%ﬁméﬁga{?ﬁgll PEQUPE, SHAEL%H2 t he optional |y
Syidstaxtyutaacb @y e GhPLPgrohp!, Uhs AR SFEMPP1 e thy 1 group

tiqnally substituted with a 10 substituent” such™ as
gna %S‘teyllﬁeoﬁt{)%%w §1BS5 1 tukedhyiitd upsubehipuent

suetDas of mdtHPXYEA6BHNY b Ay RroRp DHPLBYEALIGRY!, -

ropyl group, benzyl group and the like; aralkyl groups
such as a phenylmethyl group, pPhenylethyl group and the
like optionally substituted with a substituent such as
a halogen atom, alkoxy group, -OH group, nitro group,
¢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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Exanples of R, of the -OR group include a hydrogen
atom al kyl carbonyl groups having 1 to 10 carbon atons
15 such as an acetyl group and the |ike, aryl carbonyl
groups having 7 to 20 carbon atons such as a benzoyl
group and the Iike, aral kyl groups having 7 to 20

car bekadiplgs Et RS SpPehaxl19r ubsand dthea |dk@1 group
al koxyal kyl groups haV|n% 2 to 10 carbon atons such as
ang

bevEngetth B8/ il SR PBUB fReLvidee a tohenky| sToyDb,

ayy 1 a . .
T SIS 2 PheaiaRe BpRTondlll Bafkeieyten wicn
2 subBQlidardyon aicmsasuahhadcgenebhyim graiilinxet dydup,

- | i | tert-putyl 25
0 Boeyd RBY | ROER b2 RRROPEvRSG! i cait o Sbt iy ShRuD
AbOURGSUCt A% ety | agomsp, a2pd ghedd keavixanpl €6 20

of Rb of the -SRb roug i nclude a hydrogen atom
SREPPEa AOmA %ﬂQnéh?h {¥fg 2 to 10 carbon atoms such

as aRxamphils %@%@%Ef@néif ’sﬁﬁléltci%ruhf%wlabn?!ﬂm roup

roups having to 20 carbon atons such as a benzoy
§Redpdengmine gnQupPairebkipngldypsubsatiitptzd ovith a

SHED b an e.Jike
gﬁE%?gé?&@ﬁFgroups é%?nggéy¥%g§88§grbgﬁ:%%#% %ﬁ%%Pas
mehbyRogywatphy Ibegrayph @nolup hetérkebutbixgldadtaidyl gddup

roups _having 3.to 10 carbon ato S as a
?FiﬁgPﬁyﬁgﬁ arho é%ﬂ°?ﬂea?%kggeaﬁ§%e'groups havi ng

1 toEXBmpakROBIARQNG S the aDE FRbhy iHOUMe 64 Wydrogen
Loup, n-%rgpyl group, isopropyl group, tert-butyl 5
% BUp BNEYdFENBay L F5PURF RPEIAGyAng 6 10 CEFRAR Fkoms
8b6ABasUGR a%ed AN roN®, tRediike, !l i 2y

of R aof - COORC yﬁngwud%ﬂal kyltgroups8 hg\%?r{'g lto ﬁ%

SEPBBA BEFARIsUcHR2C axber gtouns, sushhys @ dgnzoyl
‘ - %
§&9ﬁgp¥hdgEﬁﬁpH¥E¥¥”&E§ik§£8&€%§ggn£§§%#% 7 %% 20

aral kyl groups having 7 to suc as a
dorbon gtoms, saedh tdwe d ikenzyl group and the like,

alkoxyalkyl groups having 2 to 10 carbon atoms such as
a methoxymethyl group and the like, trialkylsilyl
groups having 3 to 10 carbon atoms such as a
trimethylsilyl group and the like, alkyl groups having
1 to 10 carbon atoms such as a methyl group, ethyl
group, n-propyl group, isopropyl group, tert-butyl
group and the like, aryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like,

Examples of 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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It is preferable that R3 and R4 represent a hydrogen

atom It is preferable that R5 and R6 represent a 15

hydrogen atom Exanples of the above-descri bed

Iactones(2) i ncl ude 3-oxabicycl o[ 3. 2. 0] hept an- 2- one,
- oxabi cycl o[ 3. 3. 0] oct an- 2- one,

19%%? C n 4-0one

%6- : H%’?hé oxg]k?l g;/bglrboat?ﬁnd? ex nsgcgnss
G;Jﬁhmmbsblﬁloga‘blupydnﬂ XHle mﬂ%anaﬁk?megr@u§s having
q{fluo(g 3- oxabi cycl o] 3. 1. 0] hexan- 2- one, 6-

Hﬁ&y% rHBRGPR35LMST SHGH[EF 12 FIaER%A- 9TERR, £thyl
RISV ; 3n oPAEHFYChRbdpl dﬁﬁﬁﬁbfiqﬁﬁouﬁ tert-butyl
oxatrlcyclo 5.2.1.02. ]d ca- 3- one,

SRR c"%‘Fo%B"JZlEkGZ @Fwdd&ral@%rieavwg 6 to 20 carbon

oxat rﬂﬁ o[%.é ngﬁgf'dggg’ué otnh(‘ee ﬁ;ke.
oxatﬂﬂﬁﬂﬂlﬁ&iGfZRQZOﬁ]U@dGRa ﬁnenuaeoaekyl groups
h 4. 7-tr o abi cycl q[ 3. 3. 0] oct an- 6-on
a%iq{r#jlef- 13/% ]78 BeFpPP le El?clysd’[""g{ Sast)]?)c’f‘%ﬁh%loﬁﬁoupr
2thydi metdwyp ; 2u7prdpgxalgt:©mi ,0[iBoh Y wet a@r@u@ﬂ&nd the

g_ 0- dio trlch0521026deca30ne 4,1
at 1 Bf 595041 Ezhé‘]"&é‘@a 8-th -2 FRrher @h@msu Ruch

ard s0pddieA}] YgAshhVeahadias Qfiddiese conpounds and the
15 like. The above-described | actones (2) may be, for

exanpite iss\pEekarakbe bfhatioRkn Apdh@ds remresenthesi zed
BYai@n ds. 51In the step A the carboxylic
a%ids (4a?§a%ﬁb) or (4c) can be obtained, for
exanplte 1shyprefanainbe i thdésRs (8aj, Rg3heparegedc) and

ngQ§5%:QtoTh's reaction can be carried out, if

cessary, in a solvent, and further, if necessary,
can Baammmdsxbﬂithmnabgvaiaéﬁgrwbbh|ﬂ§ﬁﬂdﬁb§(2ﬁfﬁhclude

[8§% %§§1§i§3§ iheptan 2-one, 3-
oxabicyclo[3.3.0]octan-2-one, 8-oxabicyclo[4.3.0]lnonan-
7-one, 6,6-dimethyl-3-oxabicyclo[3.1.0]hexan-2-one,
6,6-dichloro-3-oxabicyclo[3.1.0]lhexan-2-one, 6,6-
difluoro-3-oxabicyclo[3.1.0]lhexan-2-one, 6-
ethoxycarbonyl-3-oxabicycle[3.1.0}lhexan-2-one, 1-
phenyl-3-oxabicyclo[3.1.0]hexan-2-one, 4-
oxatricyclo[5.2.1.0° % ]deca-3-one, 4-
oxatricyclo[5.2.2.0% ' ® Jundeca-3-one, 8-
oxabicyclo[4.3.0]nonan-3-en-7-one, 4-
oxatricyclo[5.2.1.0% % ]deca-8-en-3-one, 4-
oxatricyclo{5.2.2,.0% ¢ Jundeca-8-en-3-one, 3,3-dimethyl-
2,4,7-trioxabicyclo[3.3.0]octan-6-one, 3-phenyl-2,4,7-
trioxabicyclo[3.3.0)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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a solvent. In the amdes (3a), (3b) or (3c), Al, A2,
A3, A4, A5, A6, A7, A8, A9 and Al10 represent each

i ndependently a hydrogen atom hal ogen atom nitro
group, al kyl group 15 having 1 to 6 carbon atons,

al kenyl group having 2 to 4 carbon atons, optionally
quhsd ituted aryl group having 6 to 20 carbon atons,
optionally substituted acyl group having 2 to 4

car bdtheataeyveoflesGRibgdodmctidaress R8) mapr bsentfort he

ni descrd bed .above. In the 20 _imd
EHITE ARn RS TRE I P et fubilE P PiiFhepizea
Gyclotthest rmetHbas.and | i kewise in the imdes (3c), A9
and AlO0 may be connected to forma cyclic structure.

Exandibethd BREDPAL 0GBR SEFRARTILRIAGLER brde (ABJmoT

Ry nea Rt 8) obkHOhklE FQMe M1, 269 -8RELHRG ifmdes
i ke. Exanples of the alkyl group havihg 1 to 6 carbon
dt3ehs | P Ldera(@edh@ndgldantonashi? ) gr oup, n- propy

grou J r , w0- 0 cyel X
groughla%glpgf:%g{lll"?ﬁeeggobéx%%?g&seq%f&&é%lt klg%éfaxsraga’ﬁ in
lavsalgrent p dndafbotheat, o inedaxkamyyi ogh jeovprried

et henyl oy 1- propenyl r.ou 2- propenyl group

Pl % Pt B 7 1 B ho REatyne drb e PEERERGE BFofpPaRe 1o
tahadlvwent Exanpl es of the optionally substituted aryl
group 16 havig& 6 to 20 carbon atons include a hen%I

groug® tRprmyEes: 63 )and bHe ok Kbt idnal by. As.
AbstLuLed Vil h ag §HBSMBu?@br%lé@h@_seé’clbaiﬁﬂgﬁendently

atom al koxy group, hydroxyl group, nitro group,
Gy YL Tip, 2 hPRy | hgledens atem .n it 1o Grewpbodlkydmgroup

AL ou i 0 car, L,K§.
Bl PSS, Ocfoho it pal LA CBA0Y ARG co
w@ﬂhqy:atqmmqcapbbnngﬂ@wsshhﬂﬂﬂhntﬁﬂameyylggoupphaving
%h lt%r %C ectélll:bgﬁ OEQomQ', V%'p%wo n%rlqg,p’s uq)espgjw:u %SUQci“rE‘d group
having 2 to 4 carbon atoms, or -OR, group. Here, R,

represents the same meaning as described above. In the

imides (3b), As, As, A; and Ag may be connected to form

a cyclic structure, and likewise in the imides (3c¢c)., A,
and A;o may be connected to form a cyclic structure.

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

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

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

Examples of the optionally substituted aryl group
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10 the |like. Exanples of the Ra of the -ORa group

i nclude a hydrogen atom al kyl carbonyl groups havi ng
2 to 10 carbon atonms such as an acetyl group and the
i ke, arylcarbonyl groups having 7 to 20 carbon atons
such as 15 a benzoyl group and the l'i ke, aral kyl

\Y; 0,20 c rbon such s a benz
SBea 8 ERY 2P, detoen WY DheTTaR e RBrYS Bharno
(nﬁﬁhmhﬁlogsoapchnaSthhrmﬁk@xdﬁfibﬂblgyo@ﬂu@ﬁiﬂdﬁhd with
like, trlalkxl3|lyl groups having 3 to 10 _carbon atons

& cHHRETLEYE0E, ARSI ASiE walg%% akamy halkpry, 948

g’[}ﬁ&mxﬁﬁVbBSupl ha 3% Cgafch%‘ ot PERoSHEDBLRS %l'ﬂé'tlhydroup
roup, ethyl group, n-propyl group, I sopr opyl

t ‘{lfb%tifl togbogpriva tatong kearal ygrgupupevhagd g 1 14

t a u s a phenyl group, and the

o5 2 poHs GhATE P3G 5" (3b) or (3c), M

repr éseamsles ofl khki opitiainatlom suisét susedi Byl group

ot d th ik hyd en atom Exanpl es
5188 ohobh. c8erpesy StiRandLy e ap) sy EsgrouD,

|d1ﬂ1dmk9a@éltfml gEode, Hivadihl ofephp habeAkge, gr%le and
4-ni trophthali m de, succinic amde, 3- acetyloxy- -
nedi one, 3, 3,4, 4-tetranethyl -

PYr T qds A gesls ope, tﬂecr&clsfefﬁee br2- Gh:‘&%b%)@ﬂucae a

i mi de,” hexahydr opht hafi ni
YA gen e@tanydnébnrﬂnammwel grmips chaving, 2 to 10

Sl R P GEG b S AL SOUHIATo38) EReA8 e

pot assi um sa se I'm
arydemiBayl (§bpups havind (e HariZiesc4Bagn ateéms such as

B 600 Bt hee e’ AU §7 6080, Parans 7
pzbt 2l icafieopos BomEUBUCE R& ta m&xﬁw PF dprahhytu&edike,

use anpunt of the above-descri bed i m
0"61@33@5 9EoBREaPAYINg 2hd o dfyecagben sala'ams fock 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 1like,.

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-
pyxrrolidinedione, 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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ratio, preferably 1 to 2 nole ratio wth respect to
the 10 lactones (2). In the above-described step A
an am de solvent of the following fornmula (6): N /
~1lu 0 0 B) (wherein, Bl and B2 represent each

i ndependently a 15 hydrogen atom or al kyl group

ity dndopbtaakham saAlIGE. oﬁ%ﬁ@@éegﬁmﬂés QWHW

ataogm al kyl group having 1 to carbon at éns or aryl
* having 6 to 20 carbon atons, and B2 and B3 may

be S EukBub Pogd, OIS UL e 2Bk ga, 00

preferably used as ctl
e aredpferabdy B8eids phtalddyimigieoyupph tienl Dgidlet @ okl um

r 0 oL _ar rQqup having 6 to 20 carbon

s Bh Al En e SpetadsTihy et Saro Rk ede nabsal poed, and
@&ﬁhdﬁimiﬂéL@@t&bthh”&bhﬂdEﬂﬂgﬂﬂékiy referably used.
N- net hyl acet anmi de, N, N- di net hyl acet am de,

N, N ditffetdfif ﬁw%aﬂfd‘éheNahDV&-mmimﬁ@l:amdes (3a),
M,sbL)dldEtdWéPCiMé‘é'ﬁQfl E.g l4dknenes 1o1e
capr ac am

1- met hyl - 2- pi peri done,
fﬁﬁéphym%?ﬁgW¢QQMelahd ﬂhmoumkeatﬂb'ﬁmxhnmdepaekvebtthe

ﬁﬁbt particularly preferably,
ﬂ%facetan1de The use anount of the

abovéndéhawdhnreﬂnekbsbbuenbte§8AC6hﬂf%m%ﬁéﬂédlbént of
e f to 50 ght ratio, preferably 1 to

&BSMEngP%iﬂ %ﬁ??ﬁ%e@etct to the lactones (2). In

addition to the above-descrlbed am de solvent 5 (6),

a solvent inactive to the reaction may al so be used

B
t,ag&ther .

° ®

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

is preferably used as the reaction solvent.

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, 1l-methyl-2-
pyrrolidinone, l-methyl-2-piperidone, N-
methylcaprolactam, l-methyl-2-pyridone and the like.
The amide solvent (6) includes, particularly
preferably, N,N-dimethylacetamide.

The use amount of the above-described amide solvent
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The reaction in the step Ais carried out by m xing
any of amdes (3a), imdes (3b) and imdes (3c),

| actones(2), and if necessary, an am de solvent(6), 10
then, if necessary, heating the m xture. The order of
chargi ng of the above-described raw materi al conpounds

n A I restr t , and t her
AL R R s e SRR AUeCR R v S
tme’e%dzmwblyietctobéd weidgst arek b whiNersspuent ¢6) tavee

xed | act ones(2) are dropped into this
#ﬁﬁ%ﬁsmﬁgfe heati ng, and ot her nethods. When Min

thelﬂntkﬁdiﬁﬂbn £3blh6ra@%@de%ébriB@ﬁoﬂﬁﬂdétQﬂhv@nt
base may be added to these im des and reacted. 20

Eédhmpl2sSotvent baaetive: tics thesareartioR makahlso be

Rt j.es such as sodi um carbonate, pota§S|um
caf%%A§?%§9@§S|un1carbonate and the |ike, alkali netal

bi carlinatescsieh a8 tbei smelpydr cgemazan'bemadmt by mixing

RO Y, AROHEL 2050 PR RIRAEE (A 1A sy £3ED um
e L Eenedekga Y{Iﬁtﬂ ﬁ‘ﬁm@rhﬂ@tgghgmm
I L AL e oBOET T DBESbARE (e A TS 1 (The rohGeE of

@ma&gaﬁga d 1@ £bbablaeshr8bR@ Mty Ind G P 4D tléﬂﬁ?%gﬂds

with respect 30 to the above-described i m des.
RELcSodiv eott the %@‘éppﬂrtﬁ-@plé%éﬂplr@s‘qmted and there

@Q%Vﬁle‘iiﬁ%.CHdé@d P@feeﬁgggﬁ.ge abq, \é%(a%%s %giéﬂn gﬁg of

be m xed I n an sol vent ore addi
rta@t @rb@sre-(ttgscmbadnimaee ehdt Iaex mmmeda) are

?%&tﬁfo%}éﬁoﬁp%%ggdﬁggﬁ)( e aﬁgpg dgﬂﬁ&’ r@&%éﬁ%*t%fe
Thd lechetatdmd enqed ad theri methedst ep Ais usually in
Thus ARG 47 i rEBFRe 8 aF BBy {2PAcPas (R 1 )
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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or (4c) are produced. After conpletion of the reaction
in the step A, the above-described carboxylic acids
in which Mis an alkali nmetal nay be used as they are
in the step B, or 10 the reaction liquid obtained in
the step A may be once subjected to a crystallization

QP@éﬂthB1(b? HﬁyEﬁéead&@ﬁ?fﬁfﬁgggfggﬂiwa¥ Jgﬂﬁgsed of a

conpl etion of thé reaction int

peaget andt pEnendger atdloremby( 6. carried out for 15

r enovy | L.C terials and the |ike. anpl es of

t he a.%ge#ggégﬁgge&ﬁﬁﬁﬁqaﬁ%ﬁﬁng%tpaﬁeﬁﬁﬁpoﬁxi cl4pally
ain ©Re’ 2hhge ber s It aidd‘”@:,u'ﬁleéﬁié Yy "Bbekbahoe

such as ingrganic salts and the Iike, é%nggeﬁgtﬁgﬁ Fh

whi chTbw@it eEhangoamesnpndanttsotachoxgbpar ablidsf rldma), (4b)

§%¥e¥4g§eagg ggg@aééathe reaction liquid, the mxture
I's allz

heut r using an acid, then, an aqueous | ayer
is réfiovedeomplethenpuwipatse dfedbt BONi 1§ theestep A, the
cgrboxylic _acids of the above-described carboxylic
1S %ﬁcrblc’ﬁgr CHFOPRY IS 2 H &fn 1R Bhishi ¥ iEya@n

GlHled NEOné Hla 25mbBe bePistd Ak fey CAPYI I RRAGURYSE, or
|.ayer, the above- described free carboxylic acids may
Ee’}/eon‘ﬁ%a?‘%’c)?’étéaq&}d @bdFingdginfthe sbepeAt may be once

Ldedy i pot i [ . e- gdesgri
R Do 8 Sr At s U ol PROKC f8°Sgctite
redientzg 3¢ her hergdbgti.on state, used in the

subs I They alsq be purified b
neth?' sucﬁxggﬁggrgﬁﬁ % rggatgﬁ?hqﬁbenr%b ghe Ste¥ %' a
eosht-ditézineénh apdratdon kmy Deamgarsiof b€ for

-descri bed i | vent_ 20 ble f
Ao R aP P R o Ao EBS OF Vet ¢ THERBRRS of

lttiel asoveayde OELXBEE P06 t-Re ddtifnt POFRELEnSPh¥ERES an
%&g uene, xyl ene, nonochl orobenzene, dichlorobenzene

T 9T 19T %%ﬁEFa§éP9eHP§Qﬁﬁﬁ%ﬂHY 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 agueous layer is
removed, for the purpose of obtaining free carboxylic
acids of the above-described carboxylic acids, and
other operations. From an organic layer obtained in
the operation for removing an 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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5 tert-butyl ether, 1,2-dinmethoxyethane and the |ike),
hal ogenat ed hydr ocarbon sol vents (di chl oronet hane,

di chl or oet hane, chl orobutane and the |ike), ketone
solvents (nethyl ethyl ketone, nmethyl isobutyl ketone
and the like), ester solvents (nmethyl acetate, ethyl

]Sﬁeese so%g fPH;"yk’a%%.erI Eltn% UYL ¢ mé]{x‘é?lc ﬁg?r%%a Y-

vent s be use I'n a ure o
kyenﬁMe(ueeaaﬁouhbpﬂhﬂdua¢yqﬁw&examévanﬂ theanddes) ,

aII iin the range of 1 to 1
AL Lo TR BRY 8 (e B i JRTanE ! JraBRALEZSbERRERe
i drs 068én £ 8he Enamhl@s 1qfket)he @Qhé‘rté’ob@eﬁ%§d (mdthyl
the post- treatnment operation include inorganic acids

R L chEberde ! Ry diswdih aremtlene sanfuthe ddike) .
mma&edaﬁgﬁraeqr%% g 'Jgﬁ) r?tr‘% Eéﬁqyrafﬁwﬁa e,
y esu

(acetlc acid O citric aci onic acl d dnd
ttiehlidmedetiTare, ushlamounwaﬂétdﬂﬂﬁih@lﬂtke$ hb¢nnM

PR T b AL s bl Bt

et e:mblmﬁley o) asualre soll¥lein® s (e t1epPesEe tatbhi %thyl
en M25 in the imdes used in the

| k
As Tty ST Lo ArEBEearaA tha 1k luARg Bh FRELH:

mwuyécﬁoibéhﬁg RafObe [8kig0.1n m&ﬁfﬁéﬁ&d detewd BB Gore.
ratio wth respect to the base used

post Thee ASfeAMPUnE apfi EReogrIan e tseﬂp@rat LFepagabip
IO «h K MBS YL B 99D 1hN h° AR LT L heflg ol fhiGht

does not undergo hydrdlysis. The tenperature In

pastiot.r amefgwrabiyuduibl 20| wetllgh tr arel @fwdth ore&p6EL to
Y, to 80C when water coexists. R R3, Ra,

Eggft%‘ae@ (21)(/12 A3, A4, A5, A6, A7, As221 As, Aio and

M |nERhmpIH¢xn@Itheaacﬂe tdape @&@ﬁ(ﬂn (M@)post—

UL SRR o Ao o B8R o o s [Bya2fden
Aﬁlaﬁlde%&h#ﬁto#&ﬂ BoemMidef isi@F urid ecid] dSBosphoric
acid and the like} and organic acids (acetlic acid,
citric acid, methanesulfonic acid and the like). The
use amount of these acids is, when M in the imides used
in the reaction is an alkali metal atom, usually in the
range of 0.5 to 3 mole ratio, preferably 1 to 2 mole
ratio with respect to this alkali metal atom. When M
in the imides used in the reaction is a hydrogen atom,
it is usually in the range of 0.5 to 3 mole ratio,
preferably 1 to 2 mole ratio with respect to the base
used.

The post-treatment is carried out at a temperature
at which a phthaloyl group in the above-described
imides does not undergo hydrolysis. The temperature in

the post-treatment 1s usually in the range of 0 to
100°C, preferably 10 to 80°C when water coexists.
Rr R3r R4l RS, RSI’ All AZJ A3l A‘! A5' Aﬁl ATI ASI
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5 (3a), (3b) or (3c). Exanples of the above-described
carboxyllc acids (4a), (4b) or (4c) include

2-[(1, 3-di hydro- 1, 3-di oxo-

2H-|50|ndol 2-yl) et hyl ] cycl obut anecar boxylic acid, 2-
[(1 3-di hydro-1, 3-di oxo-2H-i soi ndol -2 10

[E"%E hyg&lﬁé’&hofﬁnEﬁlgegg IB% %rl I1Cc aé:clzflds (4a), (4b) or
Lo et o e s e o
c id, - di. e - 3- i i OX
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2o ot Rm 2 pysactpanecarboxylic acta, 2-

pany mnim@panscai bR¥YHC iaciithdol-2-
3-[%,3-dih dr o-
itd i %meatwﬁﬁémyml&%mﬁcqe 2- b{ hepranbydro-

1 @aHQBQHJzﬁfﬁﬁglndol 2-yl)methyl]cyclohexanecarboxyli
3-[(1,3 de{dro dIOXOYZA-Ism%1 Y carboxylic

Egﬁ%rnﬁr%ﬂ im#%@zlo?zile?oéﬂaﬂéﬂp1ﬁwinﬁ®¢xe 36rd,

it MRS AR AT

dilehd-ozte-i3sdi fdod ~ di@#@nathyB}dMaxpﬂzﬁéiébﬂﬂm@pt25-

FRIneE ¥Rl o b angdachOuri U R Al 3§9%e°r° 3-

aflbaxy!lqua?m 3- d:laoxo 2H- isoindgll 2-
ro-1, 3-di oxo-2H-i soi ndo
SR G oot r AR SR OBy o S 4 Aar boxyl | ¢

aehdxyia[réobrﬁrﬂiwﬂ(p 1. @18V ax¥e-2a-Widn! 21~ 1s0indol-2-
Feﬁneth yl ].- 2- phenyl - 1, 3- di oxol an- 4-car boxylic acid, 2-

mst&W&rY&lerwmc%PmM@o|asc2-<x/-| )Amelt (4 3 = &ikydro-

223da%%¥|zﬁ-eit§ﬂ}¥é’6:9fi”f‘f%ﬁe‘éﬁ&ﬁqx lic acid,
(1, 3- dihydro-I, 3-di oxo-2Hi s0i ndol - 2- yI)nEthyI] 7-
Bkaawéyﬂa’lc(}[@@plqnwlab@wlsar posigdl,i 3-ddild,3-31{KNdBo-1,3-

dioxo-2H-isoindol-2-yl)methyl]l-bicyclo[2.2.1]lheptane~2-
carboxylic acid, 3-[(1,3-dihydro-1,3-dioxo-2H-isoindol-

2-yl)methyl]-bicyclo[2.2.2]cctane-2-carboxylic acid, 6-
{(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]-
cyclohex-3-enecarboxylic acid, 3-{(1,3-dihydro-1,3-
dloxo-2H-isoindol-2-yl)methyl]-bicyclo[2.2.1]hept-5-
ene-2~-carboxylic acid, 3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]-bicyclo[2.2.2]oct~5-ene-2-
carboxylic acid, 5-[(1,3-dihydro-1,3-dioxo-2H-isoindol-
2-yl)methyl]-2,2~dimethyl-1,3-dioxolan-4-carboxylic
acid, 5-[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
yYl)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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di hydr o-1, 3-di oxo-2H-i soi ndol -2-yl )methyl]-7 5

oxabl cycl o[ 2. 2. 1] hept - 5- ene- 2-carboxylic acid, 2, 2-
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é%ﬁﬁﬁhﬁ%]%y& 6p?oﬂ HgéﬁPbémﬂﬁﬁfQﬂﬁ(P @F?X@rﬁﬂtﬁ?PlQﬂOl'
[2(- Jyl&rﬁéﬂ%@l?bb@!bb% pédnecarboxylic acid, 2, % ethyl-
%ﬁiﬁ?ig' cyclo ropanecarboxyllc acid, 2, 2- dlwe
[

7 3- di oxo- ZFprrroI 2- 25

yywlrwa&.gyfslaeaEggﬁsgeﬁa g o dﬂﬁ,gﬂ{ge gl kgl i, _

met al s such” as so SS|un1an fhe
d@mﬂxhxéﬁﬁﬁ[fBedcebnﬁoaydz andlieptdcad | y actlve

The st
SRR A £ e BRYR OSSR e P Eop hacr Hose L £ Jag T 2. 2-
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corre e ester (0] e or nul a a
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attrr(eﬁm)yl-r@spexa;webyvaLaewEﬁy@&%e%] 3ddidhs-shep B,

ggneral esterlfé g met hod can be 23 used, and
dal - - ¥ himeth el | £yrhgpageaneicrsbRty Lt catibfls f 2-

Hﬁﬁé@ﬂﬂlﬂﬁiﬁkﬁéﬁgﬂ§@rézi,3-dioxo—2H-isoindol-2—
yl)methyl]cyclopropanecarboxylic acid, 2,2-dimethyl-3-
[(4.5,6,7-tetrahydro-1,3-dioxo-2H-isoindol-2-
Yl)methyl]lcyclopropanecarboxylic acid, 2,2-dimethyl-3-
[{1,3-dioxo-2H-pyrrol-2-
yl)methyl]cyclopropanecarboxylic acid, 2,2-dimethyl-3-
[(4,5-dimethyl-1,3-dioxo-2H-pyrrol-2-
Yl)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 (5¢) [hereinafter, abbreviated as esters (5a),
(5b) or (5c), respectively, in some cases].

In the step B, a general esterifying method can be
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R7-OH (7) (wherein, R7 represents an al kyl group
having 1 to 10 5 carbon atons, al kenyl group having 2
to 10 carbon atoms or aral kyl group having 7 to 20
carbon atons.) [hereinafter, abbreviated as al cohols
(7) in sone cases], and conpounds obtai ned by
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Gegipinagirenp, abbspudptedr e, alseahdls y{ 7 §r bupsomer t -
qgégsproup and the |ike, alkenyl groups having 2 to
1 cdrbon atons such as an allyl group, 3-butenyl
gndupompmundes bbkainadablyylsujrstupsu tixvh NgF 7at bydoxyl

arbon _at uch a_henzyl gr.ou and the |ike

e 25 Oat?a%?ﬁ%iﬁug%amlﬁg‘ 7 ﬁ%lﬁf})@érﬁﬂ"at 3Rg the
Qakieanalrhy dwWcumddsébtaentd byasRibes idfutih of a
bove-descri bed al cohols (7) . _include nethanol,

BYREEAYL SR PaRSl 2L90BPdFald), Wktiha dibtogen atom
lﬂaﬂﬁﬁﬁﬂhaibéﬁﬂgféd|a@k?E%nWavfkdnir%@'fb39arbon atoms,

ropanol, allyl al cohol, benzyl alcohol, p-
liegepsdied | abkenyibs havinge 2 jtice 10THzArbon atoms,

RRQeARATd herh PEPROhEVLAY FAE P IStk SR NELERENhhY
as the reaction sofvent. use anpunt of the
dheoldke .(7) is usually in the range of 1 to 50 24

wel 0Bk ahdhiey ¥ & AP ¥ng L2188 1) "Ald Radd iy
groups having 1 to 10 carbon atoms such as a methyl
group, ethyl group, n-propyl group, isopropyl group, n-
butyl group, iscobutyl 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 alcchols (7)
include methanol, ethanol, 1l-propanol, 2-propanol, 1-
butanol, 2-butanol, 2-methyl-1l-propanol, 2-methyl-2-
propanol, allyl alcohol, benzyl alcohol, p-
methoxybenzyl alcohol and the like.

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

of the alcohols (7) is usually in the range of 1 to 50
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respect to carboxylic acids (4a), (4b) or (4c). In the
step B, if necessary, there can be used organic

sol vents such as aliphatic hydrocarbon solvents 5
(hexane, heptane, cyclohexane and the |like), aromatic
hydr ocar bon sol vents (tol uene, xylene,

enze an he li,ke
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L ST T NE N C DRI P
ahoveide stldetiachetRbionEdRgNat ked driGlddtnfOagent, a
dehydrating condensation method using a dehydrating
condensation agent, an acid anhydride method using an
alkyl chlorocarbonate, and the like.

Examples of the acid catalyst to be used in the
above-described dehydrating condensation method include
inorganic acids such as hydrogen chloride, hydrogen
bromide, sulfuric acid, phosphoric acid and the like,
organic acids such as p-toluenesulfonic acid, camphor-
10-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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thi onyl chloride, phosphorus trichloride, phosphorus
pent achl ori de, oxalyl chloride and the like.. The
dehydrating condensati on agent to be used in the
above-descri bed dehydrati ng condensation nmethod 5

i ncl udes di cycl ohexyl carbodii m de, 1-ethyl-3-(3
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nol e Theata kyd t bhil espeatrbiom adar boxybé cuaeddsn( 4ak, above-
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gggﬁ%%&?é %%%gsanggdf £ Wﬁﬁﬂg%rgTﬁ§Y8?§ e&h¥iled out
wdiloy o dwh ogenat edsoplirogly 10kl diesk dybenbsbi bl Reea
gﬁi%gxyl group of alcohols (7) with a hal ogen atom
rrespondent hal ogenated al kenyl or hal ogenat ed

ar al e dde ismowh €f 8kakhe hAlorififa £ £R51A@8ntSto be used

carried out in the 25 presence of an organic solven
dfd e Atd piehorhde Baitbod;l itheadekydraying4b) or
CoDIA N dehBCLoSHEP B i Ll f@élla%a‘g%g'%naa' t
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15 B 130 hERN ESROALEN, IBLAIAI S AERY 18" e
tabgenof dpaheto 21 Ormobpr eRRAAS, brUfEFEBLIPNE, to 5 mole
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breni.de and p-net hoxybenzyl broni de, conpounds

10

When the esterifying reaction of carboxylic acids
20  (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
bPreferable that the reaction is carried out in the
25 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
30 and correspondent halogenated alkenyl or halogenated
aralkyl include bromoethane, l-bromopropane, 2-
bromopropane, l-bromobutane, 2-bromobutane, 1-bromo-2-
methylpropane, 2-bromo-2-methylpropane, allyl bromide,

benzyl bromide and p-methoxybenzyl bromide, compounds
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26 obtai ned by substitution of a bromine atomin the
above-exenplified conpounds with a chlorine atom or
iodine atom and the like. Wen a base is used in the
esterifying reaction of 5 the step B, exanples of the
base to be used include alkali netal hydroxides

( j ydr.oxi SSi U hydr oxi,de and the |.ike),
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PR ppesL hpRGuanh, KodaToh HURRFC B58abtun
tidatilde camd htlhe, 1dkehl. oooghndne basdd of bié ahglamdne, |
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einter,i pysiddireat andatheonikei)l.e, TReEORIs@Niahidd: e drhde
AP R EELER ol B A T s et
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acids (4a), (4b) or (4c¢).

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

usually in the range of 1 to 100 weight ratio,
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usually in the range of 1 to 100 weight ratio, 27
preferably 2 to 20 weight ratio with respect to
carboxylic acids (4a), (4b) or (4c). In the
above-descri bed esterifying reaction, an acid

chl ori de met hod using the above-descri bed al cohols 5
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ste d the abo e-de ed al co s (7
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of carr&pw,karepfsl d$nedak s&@r)l&{ Hﬁao@%%@egng o
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aﬂnﬁqxw&i@gaagéat(4aﬂe dddle-ardbsce ¢ bedbtainedfl gnndghe

ti y.also, be c rr|e u addi n
%aegjrl‘ﬁa ﬁgtgﬁeﬁ 5 (S:qutl o&n cio)‘%%% gﬁ 95? aﬁy of
@mmyrQnatimgldgeﬁéaﬁs @ébmpyﬁ(zkﬁefwm&a@thLQEHQCany of
solvent ppi ng ,al cohols (7). 20 The
Qé%f f(?ﬁg E?FeﬂsFélng reaction is wusually in
the rs:&fegaeéwmf Qngorw%aow WS Al o FTEOBaPEib® out
t enper at ur e not ég er than the boiling point of

Eookbist¥3ing pElchi §R1y6Mieki DNORRSSEY efE5OM54)
e%ta)uﬁ;or( S&Anﬁﬁfnghbahg‘@dofwb%'}bc%é{ﬁﬁ% €4151492} 42§50 ab)

deposit as a crystal after
a'b‘ov(ele)ethIMEQsd-er tthei sdepedct igidinghealegods (Fay

|soI f Further_. the
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rop a pogr sol ve befor erforn1 iltration.
R ST RS PP e P LR
BE 8PS (carbéRelieaakias I(lml d, (ﬂaprdﬁt@ic fadnd an
organic solvent, then, dropping alcohols (7).

The temperature of the esterifying reaction is

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

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

Thus, esters (5a), (5b) or (5c) are obtained. When
esters (5a), (5b) or (5c) deposit as a crystal after
the abqve—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 scolvent and the like or
dropping a poor solvent, before performing filtration.

Even i1f 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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be deposited by the above-described distilling off of
a solvent and the |ike or dropping of a poor solvent,
and 28 filtrated, thereby perform ng isolation

thereof. Further, in the above-described esterifying
reaction, surplus chlorinating agent and by-produced
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and the like), aromatic solvent uene
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ggﬁg{qf #a@eogn the like), ketone solvents (nethy
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titioning. The washing operation with water or
basic aqueous solution may be repeated.

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

The use amount of the organic solvent is usually in

the range of 1 to 100 weight ratio, preferably 2 to 20
weight ratio with respect to carboxylic acids (4a),
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The use ampunt of the organic solvent is usually in
the range of 1 to 100 weight ratio, preferably 2 to 20
wei ght ratio with respect to carboxylic acids (4a), 29
(4b) or (4c). Exanples of the base to be used as the
basi c aqueous solution include al kali netal

h X (sodi um hydr oxi de, potassi um hydroxi de and
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anmoni a, and the i ke e use anount of ‘the
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or % are not hydrol yzed he no- hydrol ysis pH
rad’tfgeﬂ?% lika) | pnd emmoaﬁg?e. fansin the olike. FBhe use
RAIGGIE 08 Ehe aBRYE- Ui {gétignﬁ?gf 283U r1y
and liquid partitioning int ran
lﬁﬁﬁﬁﬁ#ﬁ%ﬁdfoﬂnéxaﬁphélyaﬂnﬂﬁnniramgmloﬁ a. 25to 20 mole

ii0 ' [ terlf reactjon is
?o%p%drb%)%gggg |2L tgqueouénoslo? u’f’?l h‘ﬂ?%h rSﬁpe‘Gt to
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whlc% ctlo solgb gn and a basic aqueous solution
are Siftfu ?%%u PSCPOAPEd “PREG R i ¥@SRIRE, 8PA ng

3ﬁqﬁidrpdffﬁﬁbeﬂﬁn§e&&bl@%@ﬂéﬁ&ﬁiy carried out in a pH
range in which an ester group and a phthaloyl group of
esters (5a), (5b) or (5c) are not hydrolyzed. The no-
hydrolysis pH range is usually a pH range from 1 to 10.
For performing the above-described operations of
washing and liquid partitioning in this pH rang, there
are mentioned, for example, a method in which a
solution obtained in the esterifying reaction is
dropped into a basic aqueous solution having pH
regulated in the above-described range, a method in
which a reaction solution and a basic aqueous solution
are simultaneously poured into water while controlling
pPH in the above-described range.

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

effecting the step C. It may be further purified by
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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 nay be further purified by 30
col um chromat ogr aphy, re-crystallization and the
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Yl)methyllcyclopropanecarboxylate, methyl 2-
ethoxycarbonyl-3-[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyl]cyclopropanecarboxylate, methyl 2-[(1,3-
dihydro-l,3-dioxo—2H—isoindol-2-yl)methyl]—l-
phenylcyclopropanecarboxylate, methyl 3-[(1,3-dihydro-
1,3-dioxo-2H-isoindol-2-y1)methyl]-
bicyclo[z.2.1}heptane-2-carboxylate, methyl 3-[(1,3-
dihydro—l,3-dioxo-2H-isoindol—2-yl)methyl]—
bicyclo[2.2.2]octane-2-carboxylate, methyl 6-[(1,3-
dihydro-l,3—dioxo-2H—isoindol-z-yl)methyl]-cyclohex-B-
enecarboxylate, methyl 3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol—z-yl)methyll—bicyclo[z.z.1]hept-5-ene-2-
carboxylate, methyl 3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]-bicyclo[2.2.2)oct-5-ene-2-
carboxylate, methyl 5-[(1,3-dihydro-1,3-dioxo-2H-
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3-{(4,5,6,7-tetrahydro-1,3-dioxo-2H-isoindol-2-
Yl)methyl]cyclopropanecarboxylate, methyl 2,2-dimethyl-
3-[(1,3-dioxo-2H-pyrrol-2-
Yl)methyl]cyclopropanecarboxylate, methyl-2,2-dimethyl-
3~[(4,5-dimethyl-1,3-dioxo-2H-pyrrol-2-
Yl)methyl]cyclopropanecarboxylate, and the like, and
compounds obtained by converting a methyl ester group
of the above-exemplified compounds into an ethyl ester,
n-propyl ester, isopropyl ester, n-butyl ester,

isobutyl ester, sec-butyl ester, tert-butyl ester,
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3-[(4,5-di nethyl -1, 3-di oxo-2H pyrrol -2 30

yl ) met hyl ] cycl opr opanecar boxyl ate, and the |i ke, and
compounds obt ai ned by converting a nethyl ester group
of the above-exenplified conpounds into an ethyl
ester, n-propyl ester, isopropyl ester, n-butyl

ealayl elss:(ah:u,tyj lﬁst@ﬂiylséﬁtbhtt)/'be@x?ztﬂr ediadd - Bt yl
est L g al | ester, 3- butenﬁ ester, benzyl ester
o‘i“eg ORI rﬁz%ﬁe%s%ﬁi 5he iLhkel.i lanad Antbprllal agtive

apbhyes bBedierd ddWssSucgupounds. The step Cis a
step of reacting the esters (5a), 5 (5b) or (5c)

obt ai Fefl BhePh& sitem Bterl ofii nesctdngolihai redtetangsa) ,
€o or abbrevi at ed as

Ia%%grrs ( soc()b]r};)eaicrgses%. gé StR&eq E‘ p P8 AHTRE Fret Pod

ocﬁbt.\a,lonoftecttla\v? g:rﬂ)urhe f&]ﬁh&las(mnt[h@&%q?nafﬂr?er,

e t ho reactin 10 am nes of the

f%ﬁ% ﬁa%ﬁgf amffisl ng N (8pmewRaseisd,. R8

reprezsgntﬁeaaeoEaVo%ail 2 idhPURsthdat 66 ﬁﬂb%te%ft&% gﬁfoup,

an al kyl group to 5 carbon atons optiona
streY et bf eﬂ}eﬂfttj-i?n&rﬁi'arﬁ% YFIUP) e 15a[ Mertep@afotfemeacting

ak aged ( es and esters
(5a)ﬁy%5%$ g?% %??ﬁ%%i Ie31§$ 2 “the amines (8)

i ncl uBe- HﬁhlonaIGW) substi tuted an1no groups (am no

t hyl th
(B L L0000 P o U SILIDLST U e amino
adlrw.tpgr@nplanha\lklyg. fsparevyes rlcaamog] 1atens (:H‘Qbmﬁl atoms
[ Qu e (0] n [ O I ou | SOpPro roup,
Bt fensily sObetis it aﬁ%ﬁmgaxge%’mimt e
t[erdrénﬁaft@fouabam@ﬁﬂa&éd anf Ky &SSOPAHSS%\Q MWsks]

(g car bon tons substituted with an 25 am no group
IRy 53?0u55bm REdi(fthhy| - 3-  ani nopropyl group

and‘ﬁ%hdﬂi%% o8N, SanQhEhami§%¥n¥éﬁcqnéfgde optionally

above- descri bed am nes (8)
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 1like), and so forth.

Example of the above-described amines (8) include
hydrazines (hydrazine, methylhydrazine, ethylhydrazine,
Phenylhydrazine and the like) and hydrates thereof,
alkylamines (methylamine, ethylamine, n-propylamine,
isopropylamine, n-butylamine, isobutylamine, sec-

butylamine, tert-butylamine, 1,2-ethylenediamine, N,N-

dimethyl-1, 3-propanediamine and the like), and so
forth.
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hydr azi nes (hydrazi ne, nethyl hydrazi ne,

et hyl hydrazi ne, phenyl hydrazine and the |ike) and
hydrat es t hereof, 30 al kyl am nes (et hyl am ne,

et hyl am ne, n-propyl am ne, isopropyl am ne,

n- butyl am ne, isobutyl am ne, sec- butylanine

tert "!?H%y'ﬁ%‘ %?rrotﬂntzﬁélhé/ljlgngg ?hechﬁ:&)bedar?dnjsrbes (8) is

di et hy propane n ne an

f@ssuhllsslﬁhethsese:eat\ganfoi tbelabavaedastidedhpdd S£5b1y
() Hglh¥ i.n the range of 1 to 10 nole ratio
preFerabPﬁ 3 R g ?Beﬁftﬁ°r8§§&ﬁstQ?%%te@%b) or
(6®g).(5b) or (5c). 5 The lactam zation reaction in

the step C is usually carried out in the presence of

a sol Tant 1agsapgatdqn gppachberr inabher gdmicc Gsdlsvargyally

Oéaﬁrﬂéaegu%)ll\ﬁerfth%g £le 39E g ggﬁb%nﬁ;‘)l Vigolt{?gnt

used. Exanples of t ove-describ organic
1splmn1;|dewalt@echolansoimn3c (seelhantl,, oet hamdlxed®-solvent

yl col..and the I|k am de
soilgven}?l:}r %H& oF an%t% ?Jo‘f‘?‘&?n E% used
N, N -Eftavep hybaogt amedei,bd\i'e-l’ﬁd’t}/ﬂ'i)b(éﬁobtgtaﬂ@&e s die
ethfg?ﬁolvents etra drofuran nmet hy

%ﬁ$2$ﬁ?yﬁ r, SPlyed 92?912 ﬁﬁﬁéﬂﬁéxy@rhane

Prbpdreol | Kethya&hnke g ?dﬁﬂ“éﬁd(fﬂéeifﬁk ”‘%ﬁide Solvents
tri-n-butylamne, pyridine and the Iike nitri

&Y APt %i’('ﬁ‘éBYéﬁPFﬂaF'édqor dpidomi d#mﬂa‘ehYénqetthmildleke)N-
i P15 oo 1Y A6ALD A S UREE N e | 1 £PHREOL m;&h%?&s

di chl oroet hane, chl or obut ane an
dItefreahvd ngBnosar bme thally drerst {thetphee thept ale 4 - dioxane,

§¥ﬁ£3£ﬁ%§ﬂﬁo goro eLéé%é* |gﬁﬁﬁ?%béﬁéﬁﬁgtgﬂégﬁﬂiene
|(ithd)e tlepl @misel vents ni-metdytlanfians Atgyreabyk asat #he,
i) 2cplper andoblie LG o A so for i, These 26
gani‘c ’s S r

pmvde tHE 1diee aboueidgéﬁ@tfé@d hYN I SboRr 88N Ent s
(dichloromethane, dichloroethane, chlorobutane and the
like), aliphatic hydrocarbon solvents (hexane, heptane,
cyclohexane and the like), aromatic solvents (toluene,
Xylene, monochlorobenzene, dichlorobenzene and the
like}), ester solvents (methyl acetate, ethyl acetate,
butyl acetate and the like), and so forth. These
organic solvents may be used in admixture of two or
more. Of the above-described solvents, organic
solvents miscible with water or mixtures of such
organic solvents with water are preferably used.
Examples of the solvents miscible with water include
alcohol solvents, amide solvents, ether solvents ,
amine solvents, nitrile solvents, and the like.

The use amount of the above-described solvents is
usually in the range of 1 to 100 weight ratio,
preferably 2 to 20 weight ratio with respect to esters
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solvents mscible with water or m xtures of such
organi c solvents with water are preferably used.
Exanpl es of the solvents mscible with water include
30 al cohol solvents, am de solvents, ether solvents
am ne solvents, nitrile solvents, and the Iike. The

Ugge, N0 of, bove- descrlbed solvents is wusually
|{S a?:e ?ghée cﬁrt%cta)o 100 weight ratio, preferably 2

to ZOEmemghbsraﬁlahﬂtﬂhdtﬁmﬁmﬁtiﬁnesbﬁb$13ﬁ ({@Diude a
(5b), o 5c¢)., .Exanples of the n1zat|on reaction
|n%1" u‘aé 5:1 #@ﬁl%ldeﬁﬁt%ﬁ chP Lt e?gb 58F, (E5d), Amings (8)
camdes £8hctadd dd18AGIH Wr&SOhYREE aha rfhée%i@!%félels
mxture is 5 adjusted to desired tenperature, a method

i HNEFERD 4R ﬁ@@i(r@)d drespsrtyrer a welthodon ncoviposted
{o
Angteree) (BLedouietnt £1eophisth LRndeUELd difines

a solution’ conpose
a(%blaﬂe@ta ranatdbhuersqimdmds:.s Theoppadt iato a solution

r he 1 t|on s.usually fromOC
%%%#a ur & %85 8%5} ?he! %SPIFH FoiSLlvsnt.
tahm sotivent me thoaker aPhy iréaldtd orangipdrd€ute 1R0€he

By t he above-described | actam zati on reaction,
IR EAmLtatigRe 16buaeddy Anam @shpietiempofathee 16t

IO SECLR MBS SR ok ik 0 OpELELEn or

removi ng sur plus anount. Jof Am nes ( oducts

Waﬁeﬂlﬁyiﬂetabomﬁ@eor&,fofl@%MP@M@N ive group of
esters (5a), (5b) or Lﬁ For renoving surplus anount
of afthddh¢ gybevie- épsczé ﬁelsaﬂstaemﬁzw%@mraaca;nomy

61 e u 0 wa [
A Pt PrarepopfRaRln JOAcad Ui (AL ! 68, CHb,

FeF s, fterearay. bef camydddtawt _msepesatapnl Ebr
g At Y BEELER R0l {16 BEYo 5l g SHRLR,
gemerssidd eoy hde - abeection of an N-protective group of
esters (5a), (5b) or (5¢c).

For removing surplus amount of amines (8) out of
the system, distillation may be carried out, or water-
washing may be carried out after substituting the
reaction solvent by a solvent separable from water. If
the latter case is carried out in the presence of an
acid, efficiency of removal of amines (8) can be
enhanced. It may also be permissible that after
completion of the lactamization reaction, an acid which
will form a salt with amines (8) is added, and if
necessary, the solvent is distilled off, then, a salt
produced from the amines (8) and the acid is removed.
Removal of the salt in this case 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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conpl etion of the |actam zation reaction, an acid
which wll forma salt with amnes (8) is added, and
if necessary, the solvent is distilled off, then, a
salt produced fromthe anmnes (8) and the acid is
renmoved. 30 Renoval of the salt inthis case is

Catbﬂednautﬂ@ﬂeﬁé|tﬂéﬂééﬁuoﬁzﬁgﬂksﬁe°fd%%%l%ﬁ!Wgonzene

ﬁarable fromwater include aliphatic rocar
Jehbs dA&edne, ethﬁe@tmvere'ym bmexhya aueattt—-h:e.lﬁy_‘keéther,

af opBjkf

nnnochlo?gggﬁggﬁgéﬁ% %1 enzé%%? ' aRBLPASALES

éhh@?oggrbentso@maﬂnﬂ ﬁdﬂdhimﬁqheﬁhhﬁé” dichloroethane,
t he Ilke% hal ogenat ed

hy%%%%gﬁggg)ﬁéet h %%‘rﬁ bor JFREARReSOAVERLS: daetdl

. Se‘dlnjrbrlobubﬁee a;@&htytle igmtyk%@ﬂsné%ﬁan‘tﬁe( fI%)ﬁbV

i sobutyl ket one and

eth ket net hyl
%‘?r s%?i?’éﬁf%s( hBery ladseiate etﬁyhyécecatet eb utpdtyl
&p&tﬁ@eaagdt Bgel |lliﬁ)e) a%‘iﬁds%c{]of lgtthhe use anount of

t hese sol vents is usual range of 1 to 100
wei ghth 9 59, appunér alfl thSteo sZvartghts r@aswalWwt An the

¢ 0, est. e ( 5h (5¢c es of the

aci to o%n?g %2? égapﬁka%%ﬁzs geﬁﬁrggﬁ%v?n§°tﬁ@
Meiaht (Bthby whshi ngspech \maat@stemlew@) | NP5B3NLE (5c).
aC|d% ro en cgéorld hydrogen 15 br om de

sulfurlc ac ﬁhﬂ? 58|JQQWleﬁ?NﬁL&chaﬁGines (8)

dngmnmmgistlﬁecehiﬁeam(d) byt WasHGd with wa'léer
sul foni c acid, p-toluenesul fonictc acid an

rlr'“l? “ %Hé*%%a%%uﬂweﬁ {h¥da ogend £h konisiel |1yydnog|aa
baopa d, &bl £0c20 5BLE, fﬁLbQFuB&&fcera%l&’ and Otr?%"‘(igge)

20 ratio with respect to surplus anount of am ne
BP9y OFHFRHE it bacehideapidt ectitig caradid,

BEEHRENE AP JEn 85 Bt ol BberlRbrle (58 R e
dékedi-nelhpy useoduoin tafdfertioeep| 8tias ok LBRally in the
range of 0.5 to 20 mole ratio, preferably 1 to 5 mole
ratio with respect to surplus amount of amines (8).
By-products generated in de-protecting an N-
protective group in esters (5a), (5b) or (5¢) 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 1s 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 1is 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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25 | actam zation reaction, advantageously renoved as
they are by filtration. It may al so be perm ssible
that the reaction solvent is distilled off to

i ncrease the deposition amobunt of the by-products,

then, the by- products are renoved by filtration.

b+ 6888 EVehY: 1 uidle 30 1Pa 0 SOnPErHLAPHESI Rl Vet
perform substitution by a solvent which is capaSﬁe of

di BeBPr0ERghrREPASS (CHCkahexaeposhdi hhet Rdke), aromatic
k%bf%@ﬂﬂgt§tog mﬁie'ﬁ¥ﬁ£ﬁﬂ kﬁbnéé#iéégbg zemsanpl es

of the solvent ch “I"s capab I SSO V|ng'lactans
(dgcmhdrdbposennn@uduxﬂg/Iik@rodutherlsouudats (methyl

SAFERRYEre SRR 0 Y el et P ERERE) B ehe 1ixe).

(Heol ceerat %yl ag}arorasaﬁwﬂ @&b@éﬂ@@e( dlshﬁskeh@b;@l%@e
and the like), ether solvents (net g# 5 tert-butyl
R

dihlogos thaRer hSRYOURhIE anpl 3 e}iker)m sgdoaeed
|BHH§E@%POEm§Qh¥§nE%th‘ﬂufgﬁ@Et §°bﬁ§¥l ketone

di chl or oet hane, “chl or 6but ane and t |ke
FNderhe {-wﬁeehyl esttiey s«imma;s nmwmylsabetyrtekemmrl

Hoiefar Sohpr AEEEa S S PR L b B Tt

The mmaeummmamoﬁnthefsmmmeMbLMHnﬂ1wnu@mpﬂbleaﬁéble of

SR s 554 TRe L™ RO Tt e 5 2053

myﬁuﬁu&uyy2iﬁ0tﬁl wamy& ofatl M ido resPget batesters
15 (ba § % -%50 Thus, a solution containing
|P§af£%ﬂ PaFrdgbtrati Wk i respeast 4asesters
@@a)fc¥5@yaaplg5cg met hod of concentrating a sol vent
in the above-described 20 sol ution, and other nethods
are RS onedsolutianscontalaing lagtems rat) obsmay be
R4 by colum chromat ography, re-crystallization

and the'like. R, R3, R4, R5 and R6 in the lactans (1)
repr@ggnisolation of lactams (1), for example, a method

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

R, R3, Ry, Rs and R¢ in the lactams (1) represent
the same meanings as for R, Ri, Ry, 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]octan-2-one, 8-azabicyclo[4.3.0]nonan-
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]hexan-2-one, 6-
ethoxycarbonyl-3-azabicyclo[3.1.0]lhexan-2-one, 1-
phenyl-3-azabicyclo[3.1.0]lhexan-2-one, 4-

azatricyclo[5.2.1.0%'%]deca-3-one, 4-
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the sane neanings as for RR, R3, R4, R5 and R6 defi ned
25 in the lactones (2). Exanples of the lactanms (1)

I ncl ude 3- azabicycl o[ 3. 2. 0] hept an- 2- one, 3-

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

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

64 656 I- | cd 1 e 2- gone, 30
G?g?gFgﬁ or o- g;gg |€30Ig%§d% 8 eég% 2- one 6, 6-
d&!ﬁbépwcaodﬁamJﬂ&nmﬁémiaeéhexabnﬂ-ome 6-

e ar.hb Cyy 0] hexan- 2-one, 1-

S R R g P T A R ML P

aaaatrwglca[o&szzl.z)m?ﬁ]sdﬁs@déc@ngreﬁ 3lone, 3,3-dimethyl-
5 azatri.c %clo 5. 2 2.02' 6] undeca- 3- one, 8-

azabr eyerara- ®l2n3 70dastan-6-one, 3-phenyl-2,4-
&?ﬁ@ihcycbgh%l%yl:ﬂé[ ﬁ]éﬂe&iﬂo@tgﬂ g gﬂone 3-fipet]

azatricycl of 6] undeca
EPK@ﬂTda§ﬂ§i¢Y@@@m33&ﬂQﬂdhﬁﬁ@}@eoaa 64cRea-10-

d|o -,azabi cycl o[ 3. 3. 0] oct an- 6- one,
%)@Q@dﬂ ?ﬁlﬁtf oxa -az]g‘%%%_c#b 2¢s. 8]'851% 6. one,
&mﬁrieycmmasr 2c)1c|0d['S. I elc £)28 64 iles aoBe 9nep t4dvagayl 0-

10 BT Bafageop*, HOeH RS ananenahei deks.

Accorldcl:tﬂ@rﬂﬂngheopltﬁ%e remtimnaﬂbucysbu?cyclic
| actans can be produced with high yield fr he

JRTRPPHnBRR PPaprSUC e dTivel thy| BigR | YéeLdcExem the

(Haﬁ&égﬁbﬁyeﬁgelQEQ@%%Q on 15 nethod of the present
i nvention are useful as chenical raw materi al s and

medi dgte Relreyelial lackgnisntodriresidied csy thd pandhetion

d t d f t
1 A v e ohrdsBRdC doligt s 4555085 i 85 cBempen
gfavamatémrcpal 5t andCmediga 122G H@OHtwgs). . dryig N N NH2

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
20  (HCV drugs).

26 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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NyN~O O O O 25 EXAMVPLES The present invention will be
illustrated further in detail based on exanples

bel ow, but it is needless to say that the present
invention is not limted to 38 these exanpl es.

Exanpl e 1 Synt hesis Exanpl e of

2. 2-dinmethyl -3-[(1,3- 5
g%ﬁ?g%e%aﬁ._pg.:eo%‘;o_ i s£)|( ndol -2 yl ) met hyl |

cycl opropanecar boxylic acid 29.70 g (235 mml) of
(AR 58&-6,6-dinethyl-3- oxabi cycl o[ 3. 1. 0] hexan- 2- one,
*8MB18t IN N- di net hyl acet ani de and 48.0 g (259 mmol )

of phthathekde & | rgsiiyed . ed, u i
Cp [LSERthRbS ApEEem IR SolL 1o MES P s

r&hey5a - doButdiisrke cBht b eimdopeRassi um
d yieteg e TEipdicodphayiic acta

31/|5) me2hy¥Pcyck Ggﬁom)ardméﬂm $S <):| T hic, Gégﬂh%tt}h@ll was

[ e ILnto m xe I quli 0 of water
eﬁ%ﬁgggﬁcgozg'ﬁdﬁd&ﬁ¥a9¢ﬁd?“%6.@59809 35%%'N'
hytinethy batetamdia Wasa UOAPES. (256" mmbAG BieX it A1 de

heated up to 60C, then, liquid partitioning was
Re¥2Pebun werehaixerdyand Hegeed @3tg 0553CSOkHERQN

Vr#ir%}r)op%@ B8 92QohYsS S Wi oy coptained; 61 98,9435/
(ciiy 38)n 2p @- dowreislayhim3-(1(FL, 33 i Hyslr @1 e 6119'10)30_13%, 3-

[ |£gkﬂ:ﬁ-¥Lénethyl cycl opr opanecar boxylc acid. The
)ﬁih. W The ¥ e8heFe-2H AR nsle s 3= di net hyl - 3-

@aameicy Df 8y & 1 6bRopamedat Mot 95, 3%n %{"fution was

%
uantitative determ nation of 2,2-dinetﬁ§?-
(aFREPQﬂf@ﬂrb5i§3imtoxmiibﬂi§¢hmmﬂ-dE 67 g of water and

[

Ao 04 Ly haRe P eSeL PO 5 R S PR S
acid was dropped, then, the mixture was heated up to
60°C, then, liquid partitioning was performed. As the
organic layer, 213 g of a solution was obtained.

This solution contained 61.96 g (227 mmol) of
(1R,35)-2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-z-yl)methyl]cyclopropanecarboxylic acid.

The yield with respect to (1R, 5S8)-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)methyl]cyclopropanecarboxylic 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]cyclopropanecarboxylic acid was 159 to 160°C.
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of high performance |iquid chromatograph, SUM PAX ODS

30 D-210FF (4.6 mm x 150 mm 3 pm (manuf actured by

Sum ka Chem cal Analysis Service, Ltd.) was used. The
melting point of (1R 3S)-2,2-dinethyl-3-[(1, 3-

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

yl) me I I lig agi 59 to 160C

S0 Tholee eSS SFREREY bF, TRFVERR B Iane dpgnown
beedaw.S = 7.69 to 7.89 m (4H), 4.17 dd (1H), 4.00 dd

(1H .,1.54 to 1.66 m(2H), 1.41 s (3H), 1.18 s (3H) 5
Exanp? e= 27 s§ft h@si7s 8xandl4diof 4.17 dAd (1H), 4.00 dd (1H)

1R, L 3- i {13
<(:|i ﬁygﬁ;%, %g:'sﬁq%ifs% 'n%%l So038)y nde A £ (3H)

cycl opropanecar boxylic acid 10 218 g (1.73 nol) of
( {%ﬁgaé626-dinethyl-3- oxabi cycl o[ 3. 1. 0] hexan- 2- one,
1 of "N, N- di net hyl acetam de and 352 g (1.90 nol)
of prSymthekde ERainpI® Wh VeI, 38 xesl, andi igehed -4R (10 | 3.
1%?1% theij, stirred for 17 hours to obtain a“reaction
SHHN $50 - 153 c 8P xoni2Hy iserindaimi -
1R R} h 21 2c b8 anedabby i
g? hydro-%, %gl oxg?gha?lsoi ndo }Eileiic acid
y1 ) meA ¥ 19 c{tt B3r Bpaneodr KRS -6 Nexdimé heytobvent

Bt Stéi ef ncentrati nder _redyced

pressd?%, %ﬁgn? @é ggggf%tgﬁﬁ?néﬂa%g %d%%dﬁ'éﬂrther,

Fdredhyyl a¢etand ApdrodhBERI @ Jai b ovaro Iy oppeghendl imide
uid _partitioning was perforned. The

m xed, . then, |i
P@éﬂ%?n%m ‘6?5%\niﬂéxﬁgyeﬁ%/&§aécﬁ¢cm rtQ eli58f@lerthen,
T ol et horn! ags Coadnea o DmaRt B o b e 1am
SORHASH RS Rt A AGUR2T 18, 35 )(2..56 dumgtiof1-3-[ (1, 3-
g%ﬁ%?%ﬁi%éﬁﬁ§MO $¥#§?}%égﬁépﬁég%ﬁgg;nghecarboxylic
gén@ethyl]cyclopropanecarboxylate. Next, the solvent
was distilled off by concentration under reduced
pressure, then, 763 g of toluene was added. Further,
693 g of 10% hydrochloric acid was dropped and mixed,
then, liquid partitioning was performed. The resultant
organic layer was concentrated under reduced pressure
to distill of the solvent, then, 1275 g of methanol was
added to obtain 2070 g of a solution containing 427 g
(1.56 mol) of (1R,3$)-2,2-dimethyl-3—[(1,3—dihydro-1,3-
dioxo-ZH-isoindol-z-yl)methyl]cyclopropanecarboxylic
aciad.

The yield with respect to (1R,58)-6,6-dimethyl-3-

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

Example 3
Synthesis Example of (1R,38)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyl]cyclopropanecarboxylic acid
40
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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, 3S)-2,2-dinethyl-3-[(1, 3-

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

yl ) met hyl ] cycl opr opanecar boxylic acid 40 0.50 g (4.0

nol ) 006 o( R &g hyigr3 -
L_;R( G j NBE hyiR 551 6.6 F_')nglnt%taljyl 3

oxabi cycl o[ 3. 1. 0] hexan- 2- one, m de
pPEabiTTRL S 5 O b}l@fan\h Zreohgl - 0- p)‘lr goloifdigiortea b £de

f 24 5
n%ﬁregsgg%“gf%tdﬁds U(Peéa T on sof:H§ onStglgrl’f;r?f q%dmne were
poiasdi aid WRa3Ra -l NBE 6 ; 3tlﬁér1 35 ¢ PydrOFhr324

dj oxo- 2H i soi ndol - 2-yl ) net hyl ] cyc opr opanecar boxyl at e.
TRPYTEeklt Phtadd @ |Tcﬁrﬁ°‘d\b‘5°%o©¢’butlphenon362rglny 5%

AIERSEAEH 110 b A0 5] {3k R W 1
s®i oxpoRH- acsmiamdmm-@B)&n@t@lllcmbbrﬁbanecarboxylate.
(121?1%8 c%iglnlrr%t qé’l%%& Has s%??]‘b?ﬁi 2then 3.2 g of 5%

ylhydmbhlyll.]af:;lel apHEaReC AdHy) | sn@cédtribeey eWd o W tn
pect _to (1R.5S)-6, 6-di nethyl-3- 15
o’i‘gbﬁﬁ ¢St BE hl'lO]tﬁ&)Far‘i’ufyolnee‘%W 770 5optEkampl §odution

S)/dﬂf@ﬁhin&xaﬂﬁhegoﬂﬂ 12 nQrIJ!P)t e -Brk(3s$-9 BYAi Qo thyi-3-

3-di oxo-2H-i soi ndo

yli()he?h@iwgwpoér-épéﬁmwsmimu-ziz 0 g (95
TEla Ohr 1 Ry B el ol Ol rean = e
of pHilmalThelé wpbharespeciers mms,dsmhds S6+aimdthgnd 3 -
et ggjgc,iﬂr%§932§ %?Eekanhgn onreeavlvcésl o7n7 i qUI d cont ai ni ng
di met hyl -3-[ (1, 3-di hydro-1|, 3-di oxo- 2Hi soi ndol - 2-
'ﬂQggﬁfgllcyclopropanecarboxylate was obt ai ned. The

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

12.0 g (95 mmol) of 6,6-dimethyl-3-
oxabicyclo{3.l1l.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 ligquid containing potassium 2,2-
dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-1is0indol-2-
yl)methyl]cyclopropanecarboxylate 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-ZH-isoindol-z-yl)methyl]cyclopropanecarboxylic
4]
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reaction liquid was cool ed dowmn 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
then, the resultant crystal was filtrated. Then
crystal was washed with water, then, dried under
redyged pressure, to obtain 23.3 g of
2,2-dimethyl -3-[(1, 3-di hydro-1, 3-

di oxoThe iyd@lttiotith ytgspebyl koyel, apaamaesar-bpxylic

4 Ld., T i e with respect to 6, 6-dinethyl-3
osxRPaSedet by hekes: brabayags Sdestmhe.
meas Urhee fie dsetdricn 0T rd sh VR VBRI NOR ZDMSD) of 2,2-
di.pet hyl - 3-] (1, 3-di hydro-1, 3-di oxo- 2H-i soi ndol - 2-
yRH ety -&rd prbpitkcdr oky Br 8 igeiod 234 sstiowin be2 ow,

4 g 3. 78 dd (1H),
(it ttyidSrenppotiien e bigyd, B isngpd peton.
Exanpb e=57Sgnt hesiss 1Bxanpl a1 pf 4edbyk (1H), 3.78 aa (1H),

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

[%1‘}@-33%%#&- M 3 2 Joxok 246 | ol AHOL- 2-09 5 (3H)

yl ) met hyl ] cycl opr opanecar boxyl ate 52.7 kg of a tol uene
solution containing 13.1 kg 15 (46.8 nol) of
(Fxemeye252- di et hyl - 3-[ (1, 3-di hydro-1, 3-

di L SQkpdal - 2- vl cvel 0 ecarb li¢
aci d bt Snag el Beanptel BF OGEYE LR COR) o Uihg v -s-
cbohtedt ddhydronden ~Gdouaed2 ipr Essun@olo2di stil | of f
t his_was added .26.1 kg of nethanol and the
igiﬁﬁﬁg% g?ﬁ%ghﬂg§QEﬁﬂﬁQﬁFQﬁF¥&agﬁC, then, 6.8 kg of
t hi oriy2. Thkor bfeavas 1dedRPab Bith dhecHh KA VA En YRS 3 . 1 kg
s%géfid f$5 1% 20urs. To the reaction |liquid was adde
162 k"0t t BFuénB; 3fer? - 2 1bimatey} ob- [ (fupdddhydro-1,3-
A ippe<2 i A1 So2ndelLUR-9N )Weﬁﬁﬂffpcapé’lgbfégéxéggréo%ﬂlc

5 kg of water.

25 of sodiun1hydrogen carbonate 1'n 55.
At herbtadnadignofheoisgarre nannew desl, i hBxampbewas was

UL P4 0o @7 RHAE: / UL &l Dirfe dh AL £ 2870 82T UTk £ |
toluene. To this was added 26.1 kg of methanol and the

temperature was controlled at 50°C, then, 6.8 kg of
thionyl chloride was dropped and the mixture was
stirred for 19 hours. To the reaction liquid was added
13.1 kg of toluene, then, the reaction liguid 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 (lR,BS)—2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-
2H—isoindol-2-yl)methyl]cyclopropanecarboxylate.
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hydr oxi de aqueous solution. This m xed |iquid was
partitioned, and the resultant organic |ayer was 30
concentrated under reduced pressure to distill off

tol uene, then, 105 kg of nethanol was added to obtain
125 kg of a solution containing 13.7 k g (47.6 nol) of

th I 8 d r O-3.-
5 | Son 0020y LTSyt FonC opt Opaecal baxyl arae 432

The! y3 e EhWArR -Ae Spddionar TR 9} n @0 2- 2 net hy| - 3-
I
5%(1)1rretﬂi;/?¥c F%Bﬁr%l %)él%a B %&gm‘gid ¥8§9 gf%z%T'he
quamﬂheu¢uenﬁétatmwnaﬂenenﬁlnﬁﬁinﬁ ¢4 RndBhy15 (1R, SS)-
| - 3- 3- d| X0- 2H-i sqi ndol -
T R AL S b 0 el 2kt daopdn gre -
fmﬁfm&r?c&bmﬂbﬁo@@ﬂyﬁﬂﬂuﬂﬁ¥iﬁ%eAﬁaEthQ@E%@% %& high

formance |iquid chromatograph, SUM P
?ﬁgﬁfﬁp TwaRcangiquigo chpoms tagy f aduridee bS/‘OSumlkaf
7e] S Vi u -
rnﬂé?ng €%+ﬁﬁggk¥n%§ﬁ§3d ﬁgiﬂﬁgé?%f%ﬁﬁe §§EFE?QEODS D
[2IDEF df hyeélromd, 8- U5 0xem2H3i p@i)eRinutractured by Sumika

ﬁéggﬁﬁgﬁL]gxcg ropanecarbox | ate was 85 to 86C. The
sy %gF?s SgFvigennvik eOcHHs apgedhown 15
bel &S me It t 8 4, 1 -
Sle 0V]?h3 ﬂett.‘?ﬁgl_l)ﬁoi'ng o %@;Dthll (ﬂadﬁs)( i‘%z &-ZLHZtﬂ?«l -3

(§73§?¥H¥drq lsésdésgP 28 - Eﬂﬂﬁﬂd?ki%ﬁnthe5|s
f
gﬁﬁq%tehﬁ @%ﬁgf?z%r%f%%g%é’%y%a‘{ﬂ )"‘f?e'“’t 3 to 8e°cC.

cycl Ohreo pretenar eyt abes80+8 o£( THONMX| )cdl; ) are shown
%, -di nmet hyl - 3-[ (1, 3-di hydro- 25
O%i-ox0- 2H i soi ndol -

yl) ngt byk] lyQpr. a ylj,c,ac 13
nmet hanol |7Weq%{a((; t%oxfé a(r:rg {Em(f e!f‘rpcle?a rgrl s' c%og% o1¢ ed
(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-
¥Yl)methyl]cyclopropanecarboxylic acid and 130 g of
methanol were mixed and the temperature was controlled
at 50°C, then, 47.0 g of thionyl chloride was dropped
and the mixture was stirred for 5 hours. The reaction
liquid was concentrated under reduced pressure to
distill off the solvent, then, 130 g of methanol was
added, and concentrated under reduced pressure again to

distill off the solvent. The resultant solid was dried

under reduced pressure to obtain 31.5 g of methyl 2,2-
43
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at 50C, then, 47.0 g of thionyl chloride was dropped
and the m xture was stirred for 5 hours. The reaction
30 liquid was concentrated under reduced pressure to
distill off the solvent, then, 130 g of nethanol was
added, and concentrated under reduced pressure again

t I fif; t:h ty h ult.a I S
(@mgaphLb-oll Wity I06:cesubiagt, RGP
nnlhwétﬂyZ]dSclopropanecarhoxylate

di nmet dro 1, .3-di o S doI yl.)
net hy %%éérgﬁghe &ﬁﬁeﬁ% 3§bé Wethyl 3-
r EﬁpﬁEtdiﬁyﬁl‘R-:isb -2 i2nd -rmtlwéof»ndol 2

[(1,3 d|h¥dro 1, 3- di oxo- 2H i soi ndol -

w3 H%%FR/Y éyzpéspéﬁa@@mfda@m%igcaqmayaggw%The

meas UF1edrend of, pl\tﬁg) I
2, 2- gfnﬁthy?ggéthﬁt |ﬁ%§ | OXO- 2 ﬁgé?nSSIWthYl

)R)2nﬁ¢weybyéképdd@a@e@@ﬁxﬂqdfaeaaﬂboxheﬂﬁ bebﬂnddicﬂ-

3ROyl Er i pithnafietartiotitleg add Show vkl
(3H) 6 & 0. &2 (&) 7 Exangl @4?1)33/@ hesisa Bxedp! €307 qa

(1R-ci s) -6, 6-di net hyl - 3-
dAdbk ¢ I@%SSl(@}lﬂiexénf@ Ghe( 1Pk, ky- @@ hondt Banol (1H),

Sol44 i taikn 1 kg (47.4 nol) of nethyl
(1R 3S & ZFdI%E?Ey -3-?(1,3-
di hydr o-1, 3-di oxo- 2H-i soi ndol -

?%ﬁﬁﬁé?Iifyclopropanecarboxylate obtai ned in Exanple
S mxed with 5.4 kg (64 nol) of a 60% aqueous

sol utﬂmrfésiwdmﬁahpmeﬁeﬂoﬁy.@l’-m&) -2k imﬂnéeﬁpgt?f—ur e
rai sed then, the m xture was stirre or
QRiﬁ¥91Q%€ feglPFﬁﬁnI?qﬁ“& was cool ed down to 25C,

1.6 ke fkg 8% sall hethEndti doratiddieshndthihg $8!, gem_:,

25 was distilled off by concentration under reduced

dAdsdumel o f Hepthyl, $1Bg 3&f) 2ol AreHaneielay hodeli( 1add
WAyard e, $ohVeRs -vas1dbihidoied of f by concentration

Yl)methyl]cyclopropanecarboxylate obtained in Example 5
was mixed with 5.4 kg (64 mol) of a 60% aqueous
solution of hydrazine monohydrate, and the temperature

was raised to 65°C, then, the mixture was stirred for

25 hours. The reaction liquid was cooled down to 25°C,
1.6 kg of 78% sulfuric acld 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-
44
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under reduced pressure. To this was added 47.7 kg of
tol uene, then, the deposited crystal was filtrated. 30
Fromthe filtrate, the solvent was distilled off by
concentration under reduced pressure to obtain 36 kg
of a solution containing 5.94 kg (47 nol) of

k31681 G ML Ay 53-8z abkcucl ol 3. hexan- 2- one.
(BSe O L0 7408 gy UG5
di Ad MeEhyd. oyl 1> pif diyain ec & rBo gy dut o2 kaiss Qi o) - 2-

[) e I l.qpr.opanecar boxyl a was 100% The
éuént%pét%ggﬂigﬁé Kﬁﬁué%#ﬁfﬁy?i -EPstGféﬁLCis)“s'G'
dimmehily-13-3azakimye) @l S 4. O] HeraRag-0ne nwASy&f f@.@fﬁgted by

e

b%, ﬁnhi h performance |iquid chronato%raphy. As t
cOt- BimPerEormeRe eoEd I dd CErr ema bogRAPRYL50A8Mth® column,

f ure um ka Chemni c Anal ysi s Servi ce,
E?%ﬁ?&gseﬁgse %ftt)l%‘ §a%1€r§"gﬁtﬁ%égi’§m& npl e of
?wg) dma}mﬂft&ﬁeﬁﬁz laiyz C342.ﬁia:;ﬂf£i?th)&lga?%2?§a9§%iszes&wgice .
0 , 2-di me -3-1(1,
d?ﬁ?gygw%?395g5x0¥2H-isoindol-g- 15

yl ) met hyl ] cycl opr opanecar boxyl ate obt ai ned i n Exanpl e
6. and_222 g of nethanol were mixed and to this was
18 8 g (118 mml) of hydrazi ne nonohydrate, and

the 'oppehakyteryanydanOld &l flndfifyy Lo the

m xture was stirre hour's. S Teaction
| 3% HeWado PO - d 0 Ad dvetwami-@dt ameder reduced pressure to

di sti f Lvent. TqQ.the resultant. solid was
addedi%BQg&ow?n%ﬁﬁfil P& ™ Y;11 %i’e‘#{'ﬁﬁﬁhif'gé:"m[)(tluﬁé
whishwdro f bg3 -diben - 2Hr4elouba g eri al s were

f'itﬁeted The_ filtrate was concentrated under

SRt LEX G 8PrgPaRecamboxy Lok g ebkaledt inafxampde 6
reasdll 22mt g Sef | flevBandil Qdrendlixed e o PERSS UG st Qadea

tain 11.1 g of 6, 6-di net hyl - 3-

ga"oiﬁ’cyér’o? Job) hekahvdrggdne 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]cyclopropanecarboxylate was 99%.

Industrial Applicability

The lactams obtained by the production method of

the present invention can be used suitably as chemical
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The yield with respect to nethyl 2,2-dinethyl-3-

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

yl ) met hyl ] cycl opr opanecar boxyl ate was 99% Industria
Applicability The | actans obtained by the production
met hod of the present invention can be used suitably
asawh | ] I cultura
O R o e A FRP e TR e 534
pttetnagdipdesans of the following formula (1)
conprising the followng three steps Ato 5 C R Jr
R&A R5 R NO H [in the formula (1), when R3 and R4
are both a hydrogen atom R represents a substituted
met hyl ene group or an 10 optionally substituted

pol ymet hyl ene group having 2 to 4 carbon atons, when
at least one of R3 and R4 is a substituent other than
a hydrogen atom R represents an optionally
substituted nethyl ene group or an optionally
substituted pol ynet hyl ene group having 2 to 4 carbon
15 atons, and one or no-nutual |l y-adjacent two

nmet hyl ene groups constituting the polynethyl ene group
may be substituted by an oxygen atom one or two

et hyl ene groups constituting the pol ynet hyl ene group
may be substituted by a vinylene group,

no- nut ual | y- adj acent 20 two met hyl ene groups
constituting the polynethylene group may be nutually
connected via an oxygen atom net hyl ene group,

et hyl ene group or vinylene group, R3, R4, R5 and R6
represent each independently a
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hydrogen atom hal ogen atom cyano group, optionally
25 substituted al kyl group having 1 to 10 carbon
atons, optionally substituted al kenyl group having 2
to 10 carbon atons, optionally substituted aryl group
having 6 to 20 carbon atons, optionally substituted
am no group, -OR group, -cpfArMEoup or -000Rc group
R, and Rb 30 represent each independently a hydrogen
atom alkylcarbonyl group having 2 to 10 carbon

gigﬁ? ar afn%;t%ll grougy acglicgigﬁp h?XI ggmcar ong'ft g,?gl%owing

af komydbk{ 1 )greauprimEinagtPe t PollowahgoRhate@ Ssteps A to
t¢|alkyIS|IyI group having 3 to 10 carbon atons,
arkyl group having 1 to 10 carbon 5 atons or aryl
group having 6 to 20 carbon atons, and R, represents
a hydrogen atom al kyl group having 1 to 10 carbon
at ons aral kyl group having 7 to 20 carbon atons.]
a step of reacting |lactones of the
formul a &3) R3 Ra RS (2) O R6 [inthe
, R and(lR3" t o R6 represent the sane
[ descri bed above.] 15 and i m des of any of
the fgyl owm ng fornul ae (3a), (3b) and (3c): Al 0 As O
Aa

A2 4 N- MAe N-MN -
[in the formula (1), when R3 and R4y are both a hydrogen

atom, R represents a substituted methylene group or an
optionally substituted polymethylene group having 2 to
4 carbon atoms, when at least one of R, and Ry is a
substituent other than a hydrogen atom, R represents an
optionally substituted methylene group or an optionally
substituted polymethylene group having 2 to 4 carbon
atoms, and one or no-mutually-adjacent two methylene
groups constituting the polymethylene group may be
substituted by an oxygen atom, one or two ethylene
groups constituting the polymethylene group may be
substituted by a vinylene group, no-mutually-adjacent
two methylene groups constituting the polymethylene
group may be mutually connected via an oxygen atom,
methylene group, ethylene group or vinylene group,

R;, Ry, Rs and Rs; represent each independently a
hydrogen atom, halogen atom, cyano group, optionally
substituted alkyl group having 1 to 10 carbon atoms,
optionally substituted alkenyl group having 2 to 10
carbon atoms, optionally substituted aryl group having
6 to 20 carbon atoms, optionally substituted amino
group, -OR, group, -SR, group or -COOR; group, R, and Ry
represent each independently a hydrogen atom,
alkylcarbonyl group having 2 to 10 carbon atoms,
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A4 0 (3a) A7 0 (3b) An (30) As O [in the formul ae

(3a), (3b) and (3c), Al, A2, A3, A4, A5, A6, Ay, A8,

A9 and AlO represent each independently 20 a hydrogen

atom hal ogen atom nitro group, alkyl group having 1

to 6 carbon atons, al kenyl group having 2 to 4 carbon

at cdd I bgt it ut.e I, Qr avi 6 to
G B "3 B 1A ol s g 2Rariey
h@¥FoNy hawing chrbon2at oasbon -a@Rths Rh IlEeSERYS §radp

h t | kyl.carbonyl grqu ving 2 to 10

AR £ 10 FEFEh 8 e el o {6l 27 eupbbaving

48 &pol®, cardidwylagemsp BakyNJgfoud HaHPOD 84005 carbon
; al Iéox%aloﬁyl roup having 2 to 10 carbon atons,

t P8Ry iﬁﬁ%grégﬁfﬂlma’@?wns £0tP0 20aramgrban onbomsl kghd R,

greppelavitiy al H r at r ayi

56 to 20 car boniﬂiélltgcg))grrtgl:Til gﬁgmﬂ/l ?g%?gsgﬁ{%dpa%%l%eﬁ td 10

afBRPOBr akioms iomerraliybnetotp prydnge 7 M 20 carbon

ceebmgpgndent carboxylic acids of the follow ng

formul ae (4a), (4b) and (4c): Al q2 OR3 4 s A5 ONA
RESRap A3 OM4~-N OV s O A4 RS RO (4a) A7 a R5 Rs O

O (4b A9 _O_: 5 QM o, RO (4C) 10 [in _the
10 f or nu agggﬂa%f EE@%@M (@c"'}‘f‘”ﬂ?é Rg)f Rhe Rollomgngy
AoxrmBlaAd2)}A5, A6, A7, A8, A9, Al10 and M

R H) R4
Rs

.RS o

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

(@)

meanings as described above. ]

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

and (3c):
A
° A O 0
Az Vi Ao
N—M ‘N —M TN —M
As ‘ A?I
Ae o (G N o (3b) At N (30)

[in the formulae (3a), (3b) and (3c), A;, A, A;, A,,
As, RA¢, A;, Ay, Ay and A;¢ represent each independently

20 a hydrogen atom, halogen atom, nitro group, alkyl group
having 1 to 6 carbon atoms, alkenyl group having 2 to 4
carbon atoms, optionally substituted aryl group having
6 to 20 carbon atoms, optionally substituted acyl group
having 2 to 4 carbon atoms or -ORa, Rgq represents a

20 hydrogen atom, alkylcarbonyl group having 2 to 10
carbon atoms, arylcarbonyl group having 7 to 20 carbon
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10

15

represent the sane nmeani ngs as descri bed above.]

(Step B) 15 a step of esterifying the carboxylic acids
of any of the fornulae (4a), (4b) and (4c) obtained
in the step Ato produce the correspondent esters of
the followng fornmulae (5a), (5b) and (5c): 49 A OR

O 3 N OR AM ORRDO
(Sebe? Arai L qrolh hdvild § B Al Qedkrt AP s
RalkogSel kfyiln grivanf a'ramixe%@i 5% 12 gbhi?%A(s?%A%S R dRB
, an
Rﬁﬁlghgﬂs?é%éfﬁt gﬁ?él%dwevh%%n? nbe &8 gasdonbeatammvealkyl
agdot haeRngSaNtts an Hddbolr AHPmba Engr%& %fng having

gxr bon_at ons al kenyl group havi ng
at oh® 3P SPEPRP at@msup andiMgrdpresentsarbinydatayen Jatom

é}e&lggllomgt%ég%tg%g]eactlng the esters of any of

the fornul ae b) and (5c) obtained in the step
Bar@rodntactheo cpm@mdmmmﬁﬁoimiéoawﬁ% ©¥ -the

T dyct i acc d|n to Caim1l wherein
t Olrg%fﬁgeﬁggPugﬁg # Izi% f#€)anmi des 15 of
any of the ormul ae (3a), (3b) and (3c) are reacted

i D2 an mde sol the follow ng for 6
I\Rz K8 ta gAﬁméea()
N
A4 O R® R°® A \g

O (4a)

A R3 R*

. I OM
A 6

5 R
o R 0 (40

[in the formulae (4a), (4b) and {4c)., R, Ri, Ry, Rs,.
Re, A1, Az, As, Ay, As, A¢, A,, Ay, A,, A;op and M
Trepresent the same meanings as described above. ]
(Step B)

a step of esterifying the carboxylic acids of any
of the formulae (4a), (4b) and (d4c) obtained in the
step A to produce the correspondent esters of the
following formulae (5a), (5b) and (5¢):
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erein O (5b)

\11/ (8 O [in the formula (6), Bl and B2 represent
each independently a hydrogen atom or al kyl group
having 1 20 to 5 carbon atons, B3 represents a
hydrogen atom al kyl 50 group having 1 to 10 carbon
atons or aryl group having 6 to 20 carbon atons, and
B2 andAES may be connected to forma cyclic structure
t oget hgr wi anaat:“-t()QMﬂ ch they are cgqﬂscted.].
5A3 'S fpducH m bd accordi ng t g% Ghaipm 2 .3
vvher ' s0l vént of Ahe formll i

di gpthylste e~ 4. The-pMdducti on met Hod

any Jone Of Jehapds 1{lo 3 wherein t '

i ni desAdf tRe P10 formuh (345a) 5. Th t'ﬁ

nmet hod according to any one of Cains 1 to ™4
the imdes of the fornula (3a) are phthalimde

pot assium 6. The production nethod according to any
one of 15 Clainms 1 to 5 wherein the carboxylic acids
of any of the fornul a@ (4a$, b) and (4c) and

al cohol s of the Al i apt7) R7-OH (7)
(wherein, R7 represé _oroug paving 1to 10
20 carbon atons, 1gl 71 ~g ™ ngOR't o 10 car bon
atoms or aral k@ grodyp .h 7t 20 carbon atons.)
are reacted to produceOeé?ers of any of (3che fornul ae
(5a), (5b) and (5c), and the resultant esters of any
gf. tlﬁe Sﬁornul ae (5a) (5b)b and (5c) and am nes of the
2% Jih& G W basuf 82 8) { 5bkg amdd @) (RiheRei nR« RSRs ,
RENr @56ntas AMOPtAPNak]ly gYbshitubed a1 NG a,,
represent the same meanings as described above, and R,

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

(Step C)

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

2. The production method according te Claim 1
wherein the lactones of the formula (2) and the imides
of any of the formulae (3a), (3b) and (3c) are reacted

in an amide solvent of the following formula (6):

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

to 5 carbon atoms, B; represents a hydrogen atom, alkyl
50
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30

group or alkyl group having 1 to 5 carbon atoms
optionally substituted with an am no group.) 30 are
reacted to produce |actans of the fornula (1). 7. The
production method according to any one of Cains 1 to
6 wherein R5 and R6 represent a hydrogen atom 8. The

ﬁ@h@th iHet Roq AGGPr O¥s0B8 Qf- 5 m ]1
mhe?glﬁgRg gﬁa gﬁ‘%@%%@ien? ashygro lﬁ%v ng
T%et‘br%@uéﬁrbﬁnn@tﬂww acoot Bngand Einymayebef co(ﬂrwd’ﬁied to

kéfh W@?EEEB gtr roqp P eCtedi£ On]th%om to which
CAB) &+,

OWI N dchan ) 2C CH(COZC2H5) ftc fto fto
1&3332&;3 &h aefgd 1F) 22C<, >
( ¢Ghp ( roducti on net hod

;cgo'r_ég‘l n'gr“?glt”éﬁggfiﬁg"}i‘?.’“%q‘; _clc‘i‘%djan%‘éﬁ'e?ﬂraﬂ?mi € a
o o6 out o ou OIS fAUDLS (BDLS .1
r‘l’&t"ff‘o"&’%%%‘b‘?ﬁ?ﬂ 4dee any one of 15 C ains I1I f:oailods o
m:r?ﬂolnlllc‘?‘vﬁﬁp ornu%'ag<wg§t%% % I?JF&‘E?)% RPYRP&3 0L
g apmsagl OKR 3) ¥hefrefinn thie ifdrdad aaxfetaimides RI£t @RS,

represent t he sanme neani ngs _as
?lescrllbed(aj]% ove.]. 20 13. The carboxylic acids
accoidi Mhe pr¥dduatidn method according to any one of
Claims 1 to 4 wherein the imides of the formula {(3a)
are phthalimide potassium.

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

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

-NH, (8)
(wherein, Ry 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
Claims 1 to 6 wherein R; and R represent a hydrogen

atom.

8. The production method according to any one of

ol
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wherein, in the fornmula (4a), R represents a group

sel ected fromthe group consisting of -(CH2)2-, (CH2
) 3-, - (CHR) 4 - and (CH3 ) 2 C<, and R3, R4, RS
, R , Al , A2, A3 and A4 represent a hydrogen atom
25 14. 2, 2- dinethyl 3-[(1, 3-di hydro- 1, 3-di oxo-2H 52

'é?éf]ﬂgl 12 i )ﬁ%}ﬁ%é oxgyg oglag ?ﬁ;%r %%Fyl < a%ydrogen

A potassiums
dahqﬂno 1, 3- di oxo- 2H- i soi ndol - 2- yl)nethyl]

C cIo necarbo I|c acid. 5
({R 3 ? Hﬁﬂﬁﬁﬁﬁ 9?[T%F%P%|ﬁyaPBans di%éy one of

ZwkaSﬁsndokuzﬂmegggmﬂ] cyg! gp eganl
17. A potassiumsalt of %1R 3S) Qgggﬁd%%e@@ﬁ@d‘%fﬁﬁCkhe

[¥albkoHiRgdE&oRP3- di oxo- 2FL|SO|ndoI 2- yl)nethyl]

cycl ap a ecarhb aC| s ft
follomfﬁg ?ornulgé%%g Q(%# 4R3’F§Eﬁ 9N éﬁ3)26<'
A(4FR5CR.O>GEzﬂ)30[z|GaHsHe. formula (5a), R R3 to R7 and
represent _t he sane nmeani ngs as descri bed
The—é??ers according to Claim18
mhereln |n 15 the formula (5a), R represents a group
d f group consi sting of -(CH2)2-,
, J( <rand (CH3 )2 C<, and R3, R4, R5, R5
, Al , A2, A3 and A4 represent a hydrogen atom 20.
Thee estwer s a&cord&ng togﬁyain1l8 or 19 wherein 20 R7
in theformul &,(5a) is al kyl group having 1 to 4
car,bom gt ons, “2h, S :
2, 2-di net hyl { 3- [Ql 3-di hydro-1, 3-di oxo- 2H
isoindoI-2-y|)nethyl]-bycHopropanecarboxyIates. 22.
Met hyl 2, 2-di met hyl -3-[ (1, 3-di hydro- 1, 3-di oxo
10. The production method according to any one of
Claims 1 to 9 wherein R is a group selected from the

following group:

-(CHz)2-, -(CHz)3-, -(CHy)s-, (CH3),CK.
11. The production method according to any one of
Claims 1 to 10 wherein R is a (CH;),C< group.

12, Carboxylic acids of the following formula {(4a):
Al
AZ P R3 R*
N OM

AS 6
A4 O Hs R

0 (49
[in the formula (4a), R, R; to Rg, A; to A, and M
represent the same meanings as described above.].

13. The carboxylic acids according to Claim 12
whereln, in the formula (4a), R represents a group
selected from the group consisting of -(CH,),-, -
(CH2)3-, -(CH;)¢- and (CH;),C<, and Ry, Ry, Rs, Re¢, A1,
A, A; and A, represent a hydrogen atom.

14. 2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-
b2
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25 2Hisoi ndol - 2-yl ) met hyl ] - cycl opr opanecar boxyl at e.

23. Methyl (1R 3S)-2,2-dinethyl-3-[(1, 3-di hydro-
1, 3-di oxo- 2H i soi ndol - 2-yl ) net hyl ] -
cycl opr opanecar boxyl ate. 53
isoindol-z-yl)methyl]-cyclopropanecarhoxylic acid.

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

16. (1R,35)-2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-
2H-isoindol-2-y1)methyl]-cyclopropanecarboxylic acid.

17. A potassium salt of (1R,38)-2,2-dimethyl-3-
[(1.3-dihydro-1,3-dioxo—2H—isoindol—z-yl)methyl]—
cyclopropanecarboxylic acid.

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

Al g
AZ R® R*
N OR’

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

19. The esters according to Claim 18 wherein, in
the formula (5a), R represents a group selected from
the group consisting of -(CHz)};-, -{(CH;);-, -(CHj,)q-
and (CH3),C<, and R;, Ry, Rs, Re, A;, A, A; and A,
represent a hydrogen atom.

20. The esters according to Claim 18 or 19 wherein
Ry 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-z-yl)methyl]—cyclopropanecarboxylates.

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

23. Methyl (1R,3$)-2,2~d1methy1-3-[{1,3—dihydro-
1,3-dioxo-2H—isoindol-2-yl)methyl]-

cyclopropanecarboxylate.
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