PROCESS FOR PRODUCI NG 6, 6- DI METHYL- 3-

OXABI CYCLO 3. 1. 0] HEXAN-2-ONE 5 Technical Field The
present invention relates to a nethod of producing
6, 6- di et hyl - 3- oxabi cycl o[ 3. 1. 0] hexan-2-one. 10
Background Art

6, 6- di met hy IpEBaRcEhiroR | F{@uic 1 ex a8 I2EMRTEH Y I5- 3
conpound useful agawacirous [gherbeakxAroduelEr aw
mat eri al s, nedical and agricul tural chem cal
|nterned|ates and the |like (see, Japanese Patent 15
5Appllcatlon Lai d- Open (JP A) No. 61 183239). As the
meTeotindicar aducidig 6, 6- di net hyl -

oxabi cyotiod %ﬁe@bh@xﬁlﬁv%n@ﬁ%n @:e’l"ﬂﬂ&d Yy & method o
trg%a%%' of lecatd Pihd Pf{:gx gsai%ﬁ’ﬁy LIRS one

di met hyl cycl opr opa ecarboxy sad
10etEg gte 20 (see, JP-A No. 56-87533) and the |like are
me thod of JP-A No. 56-87533, however,
has a |mﬁﬂﬂTﬁﬁm%%hY%ebaﬁaﬁb@ﬁypﬁpd3tﬂthM&ﬂﬁnﬁﬁ one is a
matempaling, 6-sediutetdsy v clyehbE81 1p9]abemnr%mone
andagebyalpr,otliciical tdrahSadoiyuptusdallydnenyerihy! -
251 flic BRhBYH GY GO RIRP RS ar Ax Y| AL e, 'Zaﬂgheggslsagtetﬂ%s
15t thpl%Etﬂggnl $. o3 Jﬁ’-z&‘fsﬁ‘&' S ?059%%95}”

such cir,cu I Nvent or. s

tance
i nves ?%% ?BrpFﬂgﬂgﬁplaﬁLf Uit Egedbus! y
pr ﬁﬂ% Egcéoé3dgnékwwqujgyone, a method by a
oxhBRB§EF §p3ifigpidean reasidon oof i eithyha? -8c6toxymethyl-
di fre8h¢lmgtbydlsiyoicpaiopah ddrany Patbecatdnsb@ium ethylate
20 pr bdeeedIPehf Noi.estsl-\8 A58 Iy Al Ve dlike are mentioned.
3- acyl otk hetd 20 A PEA hivh CsaLe%@.ﬁanﬁweww' A& a
35pR!>§Q:QSUB§tOEe i &le Exl\rlilnqg :;E h”ﬁ(ﬁ%ﬁ:gﬁl 6,6-

ha&iﬂgaﬂghegt & b§'§é yJ%g %] exan- -one and

0x g gg@ r@ Re PRMY2 98 WHHaF yoare thet o2 - %hat is,

25 %ﬁFYFM’Eﬁ‘PP@HeﬁaG\hoa@slq% imm%wwmt{m}s this
tcm? pod f3] ipdpstidaldly mmedidisfpd; eyl met hyl -
oxab|cyﬂnﬂﬁ&:hdﬁﬁun&meﬁhsmmncesprtBengrsuprCWNu;ﬁtors
Cyicdopr DipesstagaRednd akthidd fyvuUlmadddridifg YO OR
(laavah €h §ubaEEYN prBauteRlge $ K- 13k tH 3] 3 .group, R2

" S g ﬁxhemua 90 LA Agrs)es' !

oxa y%& TB Ha%Hﬂigﬁﬁ -one cC be produced

T
iciently by hydrolyzing 3-acyloxymethyl-2,2-
dimethyl-cyclopropanecarboxylate.

35 DISCLOSURE OF THE INVENTION
The present invention has an object of providing
a method which is capable of producing 6,6-dimethyl-3-
oxabicyclo[3.1.0lhexan-2-one with good yield.
That is, the present invention provides the
40 following [1] to [12].
(1] A method of producing 6,6-dimethyl-3-
oxabicyclo[3.1.0]lhexan-2-one comprising subjecting a
cyclopropane compound of the formula (1): '
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aryl group having carbon atons of 6 to 10 optionally 5
substituted by an al kyl group having carbon aton{(s) of
1 to 10, and when R2 represents the al kyl group, Rl
and R2 are optionally the same or different each
other.) to_any of the follow ng reactions a), b) and
c): a) an achgtreatnent reaction after an alkali 10
hyﬁzolyas rtlo b) an acid hydrolysis reaction c)
an e Ay dr o S~gacti on(1)t hen, renoving an
aqueolls | ayer. [2 The production nethod according to
[1], 15 wherein e alkali hydrolysis reaction IS

ﬂerePUt in_the ence of _.an al kal i

h3&§OX|de [3] r%ﬂﬁeg ﬁcFPoﬁlﬁth&EQﬂﬂanhrﬁfHQPiQHtS
{ Y%m%F%PH PR¥1AGUEETP Ay on 05 beo f ehptied 18as 2a

p@a 9pikel r argBPohaging TGrize: [aflom(hE follutbi A0, or an

metiwod gceopdhagitg chrben atHms Wierei tot he agueeuslly

| ayest Dt heedepPved Bakya @ﬁodﬂ1ﬂiﬁiﬁ@n85r95n aEQsz) of

%% tJE[@O redacihen methegd r@\%%‘ﬁﬁ:@' ous 3}% R' and
|§Qbar mﬁﬁl { %e agsgnc f% AL other.)

so Yenty s EBWﬁ&glﬁqqu}%ﬂ%fﬁhﬁl% .ap8] ) The

product Pd naﬁetaﬁ&di JEEF Rt tBepst Lonyadtern athalkall

oFyati el Bol v epeaghdanng no conpatibility with water

i's an abdmani achydbhychardions 5ol veattidfn (7]. The

product £9n afehegmac tofdidyd s [ HhactWBarei n the

ar,oredit, TWEhoEehH0oanSakueBhsi 3 huene.  [8]. The

producttg . Meh0d AEGN JHJéé’ﬁ@aogggﬁg& Lg]

d
MRS Cycinlégi TBBARa LSBT FeRaR o :rsea%mg g
didz C¢ hef f aR nAlkagd) mebhdcoiargnox i dg .

(mherelﬁ31R1TF§pP§9§N@§#qﬂam&ﬁhpﬁeeﬂcﬂgdasgd$scdﬁﬂe@r

ahée. Whendilmnthe eiguecuspdayeroftor e fremnted (Bds a2pH

Oin/ W2 faige vier@i tio RB.represents the sanme neani ng

as desc[ibpedrnab raahdﬂdmenﬁﬁ&@r@@ceéaﬁngew [1] 0T

Ca3l.Y Sinedldln tT &’éj&gHﬁé'QQ gt had ot Y [ad ®
Wh%ﬁ@l}% yst ¥s'a car 0X

odlunl ductlon net hod accordlng to
51 e pro ion method according to any one

o [1] to [4]. wherein the removal of an agueous layer
1s carried out in the presence of an organic solvent
showing no compatibility with water.

[6]. The production method according to [51],
wherein the organic solvent showing no compatibility
with water is an aromatic hydrocarbon solvent.

[7]1. The production method according to [6].
wherein the aromatic hydrocarbon solvent is toluene.

[8]. The production method according to any one
of [1] to [7], wherein the cyclopropane compound of the
formula (1) is a cyclopropane compound cbtained by
reacting a diazoacetate of the formula (2):

N,CHCO,R' ()

(wherein, R!? represents the same meaning as described
above. )

with an olefin compound of the formula (3):
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wherein the netal catalyst is a copper conpl ex

obtai ned by reacting a salicylaldimne conpound of
the formula (6): a R7 R6 CI R3r\ CLzj NOH R6 (6)
0Or%R R7 10 (wherein, R3 and R4 are optionally the
same or different each other and represent a hydrogen
ato a halogen atom a nitro group, an al kyl group
haéﬂLgt/pQ[bo aton(s)3)of 1 to 4, a fluoroal kyl group
hatvi ng~ car®on B?on(s) of 1 to 4, an al koxy group

hav&m8r8§590§21§e téﬁt%et§hﬂ9 m@gn§£§o§¥P%k% ibed

gr oup.-ha |ng car on at ons 2 to 5, a trialkylsi

gr o carbon _atons of 3 to 10 or a cyano
§dg g FBBEAL T An™AYAN SRR Ravi ng car bon

aton( s) [&¥] 1%9 preguatypn geshpdharosy Hdrdboke at dis
ofwlsexeinOtbe matadaldatalxtsgriosipa haaibgxgaeren ot oo dium.
of 7 to[2®, ] .RértencoRYdas eionpihedhald wddar-&Sie €6 (81,
didH&erenh EB@hm@EQQVdﬂﬂilf§$nﬁ§eﬁtc@pﬁ¥gregﬁBl@EQ@btalned
aspl Kydo 95 AYPaN UG GAN 1 A ég(n?% fhalokdste 2orihia
al&gfy group~having c aton(s i

the conpound_ is an.25 optically active body, *

represents an asfhmet (Fca enter.) with a copper
conp [11] Ron net hod accor di ng to
[10 ( aId|n1ne conpound of the

f oR ( ) 30 is OFI RS (6)

N-(5- 0 l_llcyl' e)-2-amno-1,1-di (5-tert-butyl -

2- n- but oxyphenyl anol or N—(5
nitrosalicyliden Jami no- 1,1-di (5-tert-butyl-2-n-
but oxyphenyl ) - 3- phenyill-propanol [12] The
production mejhod acgording to E or 35 [11],

e 6-Ri nandyR- 3a6>%al§‘|Pd:31aD<5[ .Y . ]9 eS@Re 29T3 one
|rﬂ#ﬂﬁ##ﬁﬂhw@@Cbpptbarl7mﬂnnan;&ﬁﬁn¢|@ wpdupged awpmh a
a lexlagan ad tomi ne@ oohpoudoafp ,t een faikgld agf6)pi haviihe
f aapdn optomes ) yodcli ve hodu £ RVRHLHMNTS-EGR having
C@%@ﬂdﬂSé%Hhﬂkﬁ bHVEN{bOM ,The RSasly %} LML karbon

bf# Jhe geia' | an (% % ddrifg aﬁ’{ g%’lg%fgé%a”e
as < l{Topro ane’ %p una 1arkylsilyL ¢ group hav
on atoms of 3 to 10 or a cyano group, R represents

an alkyl group having carbon atom(s) of 1 to 4, an aryl
group having carbon atoms of 6 to 10 or an aralkyl
group having carbon atoms of 7 to 20, R® and R’ are
optionally the same or different each other and
represent a hydrogen atom, an alkyl group having carbon
atom{s) of 1 to 4, or an alkoxy group having carbon
atom(s) of 1 to 10, and when the compound is an
optically active body, * represents an asymmetrical
center.)

with a copper compound.

[11]. The production method according to [10],
wherein the salicylaldimine compound of the formula (6)
is N-(5-nitrosalicylidene)-2-amino-1,1-di(5~tert-butyl-
2-n-butoxyphenyl)-1l-propanol or N-(5-
nitrosalicylidene)-2-amino-1,1-di(5-tert-butyl-2-n-
butoxyphenyl) -3 -phenyl-1l-propanol.

[12]. The production method according to [10] or
[11]), wherein 6,6-dimethyl-3-oxabicyclo[3.1.0]hexan-2-
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10 (1)) wll be explained. In the fornula (1),

exanpl es of the alkyl group having carbon aton{(s) of

1 to 10 represented by RL or R2 include linear,

branched or cyclic al kyl groups such as a nethyl

group, eth group, n-propyl group, 15 isopropyl

gr ®0e, in- b}cl@nyogFlblﬂf, dobeally grotipyesbodybuts/lobtained
greiph aestilbotyylalgrimime nedmxytn@r 68pLthe- Foinlulia (6) in
gronp, £oyml efexylt id0uR, J@pidylpgapup and the Iike.
Exanpl es of the haloalkyl group having carbon aton(s)
SIEQBBB BNk P 4 + Qv &@koronethyl

EX a
of the ardf %ﬁ?ﬁﬁﬁﬂavPH-nEéPBoWiéﬂoﬁ§(ﬁes?F%?PQOln detail
i NefLBE- a” phenyl group, naphthyl group and the i Kke.

These amfilrgfr.ouise acecdppropahky conpsirtditetl tiye foemula
above- (Bsceihed talkylavdreip Hvvd Ngs Cay BOBpaLPRENS) odmpound
of (1) owi®a ggdegﬁmgyﬁga(ﬁ t he aryl group substituted

bythe Ak Wh ST A D61 YIS 3s2afn§ tdhd PEE
R L,
aE*dPﬁ@Fﬁ?FdBQr cycllc alkyl groups such

cy%*o%r%%ﬁhﬁéaﬁﬁ@%?laﬁéhmitqno@Daﬁ@tnxynEihgrozpz-
di FeePyePYY chvprppanedarthixydmtug , nipolopyyl3group, sec-
acst oxy ngt byb ; 2t e2tdbrRiyly lgreyn opi - apsegLagbexyl, aheoctyl
| sSPRs@PY | cBc BERE @YY MYy, 2 st HEL fou and the like.
cyclopr@&@ ALY alé: th%QiM#1 898 'G% %éQé%n
sl R azpwg i
%oﬁ§ﬁ€?h it }c@%ﬂ vyl group and the like
cycl opr Eﬁémé’é&rsodaazltétee axel hg:ogpphéﬁﬁ@ﬂyk:@qhm ttoms of
2,92-%0 et himctydeopr pbenadadbond atrapletinyl 8rd40p and the
pricieony Mveswetdnyt 2gPeodpaeabyl optionally substituted by
CyHeopinpadedas 8oxpkat a1xR1PG@Np having carbon atom(s)
3dﬁ*ﬂ”@in@XYHﬁah¥kamples of the aryl group f Estituted

p deﬂ@tm fygkgagogﬂgsw b%]%' % 5 - L.SORLER enyl
ﬁﬁf‘ﬁy angﬁg Pate, butyl 3- pr opi onyl oxyret hyl
2, fyHe- &FamRroh e cEi ® oxY FhPBropare. inpmpound
old o’rﬁﬁhk%éﬂﬁ? Y}, 2-acedokymethyl-2,2-dimethyl-
cwﬁqﬂnnxﬁnﬁnﬁwanhyknieteneathyu 3ot oxgpheklypkt By b -
23d@wm%@y§pﬁgpgﬂaaggaﬁhgmlt®t ,en -@Imi’;}& .
pia 122 1 HBLHYN - eXe1 A G PPNy #A £
= ya&oa% %e@hgldwat BMinetny1- o
bl L8rsech ?% of BERRREPRBAT AT 2-

IV%QW propanecarbo ylate, tert-butyl

pi leﬂ 22 udHBe hh¥ lc gy praparaaaahgFntate,

nmenthyl 3-acetoxymethyl-2,2-dimethyl-
cyclopropanecarboxylate, methyl 3-propionyloxymethyl-
2,2-dimethyl-~cyclopropanecarboxylate, ethyl 3-
propionyloxymethyl-2,2-dimethyl-
cyclopropanecarboxylate, n-propyl 3-propionyloxymethyl-
2,2-dimethyl-cyclopropanecarboxylate, isopropyl 3-
propionyloxymethyl-2,2-dimethyl-
cyclopropanecarboxylate, n-butyl 3-propionyloxymethyl-
2,2-dimethyl-cyclopropanecarboxylate, tert-butyl 3-
propionyloxymethyl-2,2-dimethyl-

4
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butyl 3-pival oxynet hyl -2, 2-

di met hyl cycl opr opanecar boxyl ate, tert-butyl 3 10

pi val oxymet hyl - 2, 2- di et hyl - cycl opr opanecar boxyl at e,
ment hyl 3- pi val oxynet hyl - 2, 2-di et hyl -

cycl%gr OFanecar boxyl at.e, mnethyl
PRPRECRY pogygate menthyl 3-propionyloxymethyl-

di et W#m@ybréppwé@man@t@xﬁme ,3methyl 3-
bemizoyl oxymethyll-2,, 22-ddimesthwll -cyvod b oppaseanlbbrylydtas.e ,
1% #hypr Oz)ybieabza&mltwmt Widﬁn@tldjrmt hyl -
CY, &P&ﬁP@BSﬁéEB%Y: 1%t S?P ;ﬂ&:( 3{33 ?%EQX&Q%&%&M‘I 2,2-
benzof‘? EX? %Bf%% %ﬁm{gﬁyc 0 a%ecé¥ {%' ate,
ey e ﬁ‘?w@?meﬁer n-
cyR4 fopt aﬁé&ﬂi@&%ﬁﬁ&h@l‘ﬁeﬁ%hyl 3- benzoyl oxynet hyl -
2, Pingk ey hgv ¢ s 9proprogaredtardydat et etant-bhtylLi Re.
Thel weel dvogimet h plody i-dg meittly 15 Gl dfir opanecapbpryldte ,
( Hed thDt 3 PBLhE Bkgmel nASTY iICtRGne W1 - | NCl udes, for
EXAPP Ep: Qﬁééggbe 1836 | %ﬂﬁﬁ ﬁ'@é&%ﬁawmeﬁhyaez 2-
f(Hfﬁg€k§ v oprop nec & ereln eQresents

ahT T 8 be h an olefin
c ‘b’l‘Y'f‘ﬁE V&rﬁu d( thYlC@f‘”i? r@?i“?&c?‘é?"xi’late
(S ARY 1 R~ P@BF@géﬁﬁ§mﬁﬁ@Y§a@e4n9%W¢ﬁP¥& descri bed
3Ehover Jpane chsbprydates disopuravl Tabemysyloxymethyl-
Bearp danethy hecdapoaophalee anfb del atboy en - vhesgli Bed
f renll oy (S yhdenginal, uea,im@&m@q\eyaimbmpaﬂé@aﬁasﬁymtaee .
(%)e)rﬂ-ﬁﬁl £ 9‘3%@}{509'163:%%%‘11 12.2 81 Wi metn

e 02 BE8RYA L 'azvn%%%gil SR
a: ?Sg%ﬁeawl ascg §P%"§f&§3’é’€%’?€ %ew?fim ke,

dlazoac p&t meth BRI AGVEERY af RS naOEF?P°Pr°Pane
dicompaEtdt el) cyél ahﬁxylardli&pda@éﬁfatr@stmm«ﬂ 4put
dilaxdantd st efandekhmpllekea Wedhdidaadaoateif@)acan be

praadimertetote OfexnsplEermiyar g20t:i ng a correspondi ng
aqq @t@te MAIWF)a di azoti zi ng agent such as sodi um
nltrlte and t he I 'ke. Exanples of the olefin conpound

of OVeg1 S5 descr| b rnul a (3 her ei naf
4&5% eﬁe%s Pe?senﬁg)) ncpmﬁéﬁhé:ing as esdribed
@t%xd - 3- met hyl - 2- but ene, 1-

pr U&lt&nﬁ%ﬂﬁ%f%t%WPQUBGt efethe. F@rpalian iR 3 net hyl -

NN S

(wherein, R? represents the same meaning as described
above.)
in the presence of a metal catalyst.

Examples of the diazoacetate of the above-
described formula (2) (herelnafter, abbreviated as
diazoacetate (2)) include methyl diazoacetate, ethyl
diazoacetate, n-propyl diazoacetate, isopropyl
diazoacetate, n-butyl diazoacetate, isobutyl
diazoacetate, sec-butyl diazoacetate, tert-butyl
diazoacetate, n-hexyl diazoacetate, n-octyl
diazoacetate, cyclohexyl diazoacetate, menthyl
diazoacetate and the 1like.

The diazoacetate (2) can be produced, for

5
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2- but ene, 1-pival oxy-3-nethyl-2-butene, 1-

chl or oacet oxy- 3- net hyl - 2- but ene, 1-trichl oroacet oxy-3
10 net hyl - 2- but ene, 1-benzoyl oxy- 3- net hyl - 2- but ene and
t he I|ke The olefin (3) can be produced, for

exa reacting 3-nmethyl -2- but ne-| - wWth a
co‘?%@ bﬁd.}? awdﬁfyqlac TeEPgRd Bﬂreyﬂ&ﬁm‘?gtate with
cad b%%wp‘éiaﬁwdﬁmtlmqht% ppéiupcalsrifepagel the
howeker, commercially available products may al so be
used. Aﬁﬁdﬁplﬁ%éﬁfcahaly$bfiﬁtddﬁ#ﬂuﬂﬂﬁbfﬁﬁﬁé &bove-
cogposndnsel et ifd qm e%é’:l:'ﬂaﬁ@@:?' SEbBQfe‘}f:Lated as
pesiofi g (56}9' 144 \:’L' ;?Jgss% a%I <

con Lnn
n@fa?%g%ny w&%&ﬁlafsl ﬁ%%%’?% PTrbthy Fxﬁ"gﬁeﬁem%%ﬂ-
et 1 e abla PiydRryX eat}l'sYJoT tBrhBBRds lcont ai ni ng
tr@m%ceépémﬁr@ewlymmmt al -bricbapogagstoxy-3-
caome Bl ng - bobeyled eriunesl ByENtx y aheme bpper 2Abbdlener and the
caneeinds 25 cont ai ni ng copper el enent (hereinafter,
abbrevi ahd A% £ {¥et @é)oéaﬁoﬂgob%dh%e@”%d&a%%?ém P, by
beré'é@gin%hg -RE%h g Q{’J%&rf“&v‘ﬂhmﬁt alr E%ﬁ.&;%%%%ng

i
SR ITR B (S cortandnafig BarfolkiE aphvaride

30t et PREFERES Mifclel®a5%al IRRHEFFANdCPRESFFRBL1YThe

C Rleopraduchy May adee-hreseseded netal

el ement é&si ndleudee iabrgaba ty skt ahtcdmpeindseametal or
Orgyamp Cum@t aklesfpaudasm Bty esupfcéheisbohgabfCperiodic
met 4 1. € OgPoY dVE@@'%@Qéﬁﬁ'd¥*b0d§ﬁ£5@§lé§ntalnlng the
h%@&(i d@fem gtgx' %i"loﬁ k%&% af eE:IaS.EaB%S

X1 S

el §tﬁe%iln #l § e‘iaeis eﬂe%% b EAFLofFaicaLe
R REFQUE o6, SRS A AN U 39 CHE, e

a@e‘t%ﬂeélsts pr%ﬁ%ﬁhﬁﬁ@é}m mzat@tlhﬁmé;mm%s @@n‘aﬂéaﬁes

stﬂtia‘r!eh%numoeiﬂmfaMGr cadetcarasr twé sl hgt acempoesds

t rdqphisiyl et abpperocdkealeat, (ladaimifser CidbBtesiated as

benzcdl asr dbppotinat ed aomeo ciddk Satds wadusbe. | i ke;

sul fonatgs Peeht b d rddd1or Ba{ﬁﬁ!ﬂ' heR8hC4 iR udes

tfifb%igﬁ%{g&ggﬂ Em20f gt *Eﬁe' '1 a% ACHE QIR P CREPL £X©S

t%’lrﬁ uorosac%?§? Eet Shgg ug'o i%e gtike, and the group X
h&&ffauorete ??aﬁ%?!ﬁﬁ&t'opééﬂﬁdépm FEHE rackiBfat o

conpl exThAd CORPAUNGs gHitalntyganthe eabppeedescadidedas

p met e lo seememet & ohpEéndeh dnadgeali coredt hadmmpyend seand

camyaax,c nStanpbblpbaayani NnExanpkeeX odnahicha ddddin £

CYtNeB At SIS £RERLA%XCHalYHR AS carbonates, hydroxides,
oxides, phosphates, sulfates, nitrates, carbon monoxide
salts and the like, of the above-described metals.
Examples of the organic metal compound include
cyanides; carboxylates such as acetates, propionates,
2-ethylhexanoates, octanocates, stearates,
trifluorocacetates, trimethylacetates,
triphenylacetates, oxalates, tartarates, citrates,
benzoates, N-protected amino acid salts and the like;
sulfonates such as trifluoromethanesulfonate, p-
toluenesulfonate and the like; acylacetonato complexes
such as acetylacetonato complex,
trifluoroacetylacetonato complex,

6
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bi s(cycl opent adi enyl ) conpl ex,

bi s( pent anet hyl cycl opent adi enyl ) conpl ex,

bi s(di phenyl phosphi nocycl opent adi enyl ) conpl ex and the
i ke, of the above-described netals. 10 As the netal

or conpound, commercially available materials can be
uskExeflpereaceiai\ace tri ake af oBp legonpons@ Yhmeefonato

pr odupédxbynant Hendvirk enetiivtlsa 1l Gopphéres cobipdienass guch as
r eanthagothandlay eomieset | hesk a8t ok Fotoe BRI dd¢dn Bne
coeaﬁlpmakl ve, 3Ly fémiﬁéseomslesscegn%s dHe 1ike;
neggg t%%& sg&@ha goordlnatlve

i eyl al di fng compounds such as
GEBREToR %&9

- bi ssal i cyli dene,

1,218 P hé eéﬁ‘ﬁﬂ%d?%ﬁ‘h%d?@wlbl SPBPLert 20
bubysééllpbyde)spmln@mmmmgﬁeelnawngompﬁrex and the
bi 3{Be5- dif- ttéwet ahutwd s dayibe@nedtand.t he |ike;

bi soxazaqld nﬁn@Qﬁ@'@HBdﬁrSdshpaﬁn& chifﬁtéb’di%ﬁ.ebjr Sé¢ailable

Pheaybr2a9%azahl BR) uwsed - J)@'E‘fpé g' ltﬁgpﬁ%@él r

0X2z Q%E? ndy2 b eﬁy e '@g %}Z Y]

oxazo oxazollne)

2,2 - met ée’b‘?% AP éﬂ? BYE] &. ERBT ¢ fe) |

2 %GSPgaBPGpwuteén@df SOMPHEHY |wzztlax@zeppﬁé)ma212ra
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2, S ﬁgw%ggm@ LEnRAA %&y{&w LgLne, 2,

ark d%YQ%ﬁ% deded d 5 si‘mﬁ?%mb‘ée
32 beh3yP- 9ot sFsbatydTelie eh a7 bhedidbme,

MR h§PX22BILRE| COOROIRIGA ISl | 38 2 shl-mathylraebis (4-
dipinénl c3npsardd iswedh &s 21, -Inelilphbeneiel (4 ehsdpaopyd-- 2 -

N, dkaho3{Red, 62t 2i' reictpylleerad tef syt drerbut e - ki-ke;
p@s&%nﬁnéanQUstm%lt‘ht}l%%éﬁisp@ﬂl%ﬂbﬁﬁpfu 82az89ine),

trz cyg{ﬁ@%ﬁtheﬁ%ﬁg(%e 1%.% ﬂf@{yﬁhﬁse%%)une),
%unggge g ne%is(ﬁ Jﬂgﬁ'%? %%r gbfa?h?ﬁg
RN Lt U O ty
%?%?%P&%F-Qeflﬁatistfﬁét@fcq priopknie- oRATORbBEAd 1} s
rl%ﬁPPﬁOEYéléeéybiFdﬁ -Glemzydi 17 exde kinelcl dpRopane
cohpepmepyl)ldenebiis 4cphenydy- 5 thedibotiey 1l 72 dezazbhade ) ,
med 24 - 0% al yshoptebgualzl-marwlbﬂe&- 2 0p1 Pyyiaige, ok, 6-
r hodd L sHeRy &S 2L BRdizbTH AR ANS, ﬁm:’r@ and the like;
{rdod L 407 5L ahn LUGH U W (T AL Pl ot st e -
benzyl-2-oxazolidinone, 4-phenyl-2-oxazolidinone,
methyl 2-pyrrolidone-5-carboxylate and the 1like:
diamine compounds such as 1,2-diphenylethylenediamino-
N,N'-bis(2,4,6~trimethylphenylmethyl) and the like;
phosphine compounds such as triphenylphosphine,
tricyclohexylphosphine, 2,2'-bis{diphenylphosphino)-
1,1'-binaphthyl and the like; and salicylaldimine
compounds described later, and the like.

For attaining the object of the present invention
efficiently, it is preferable that the c¢yclopropane
compound (1) is rich in cis body. For obtaining such a
cyclopropane compound (1) rich in cis body, the above-

th
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rhodi um tri phenyl acetate and the |ike; and copper 5
conpl exes obtained by reacting salicylal dimne
conmpounds wi th copper conmpounds. Exanples of the

sal i cyl al di m ne conmpound i ncI ude salicylal dimne
conpounds of the fornula (hereinafter

alftesan ihed metahbl ceypavs mpﬁ-‘@f@@moﬂn iﬂ%?) R5
RéaRboxyldr &8 ¢F RBo6ym Gkhch lass RibdiwmeaeehatR3
anth J¥ @k et ©pf 1 @sabhyesate , 0rhdidifed enrine tleghaoct bete,
a&%a&m&%ipﬁelgiﬂaea%at@t ama %H@'EQ@@ @ﬁ@%og?

nick &x?ql%:ﬁ&& Ky! Egr QUR AV NG, LA Tifif

ving car ato
oFOI“HCH”ﬂdS afht %‘k‘awpa oﬁgmﬁ’é’\’ﬂ ‘car bon ato
to 10, BX2EPRESy O B/ IS BEHL ARdiRgNecEPRER rilgl%lfude
2 Sta(iJB:yJaaldllailkgl spipbugdsup thdhendg oxak bdn( & ons of
3 (e i feecy aabbgeotiptelS arse pradsisnt sa Xirainal kyhpound
gr@uwo Hhaving carbon aton(s) of 1 to 4, an aryl group
havi ng carbon atonm(s) of 6 to 10 or an aral kyl group
havi ng car bon atqy(s) 7 to 20, R6 and R7 are
optlonally sanme difrf erignge each other and represent
a hy@ r\g en at omg an I)group havi ng carbon at on(s)
25 3of( A~ any@l k group havi ng carbon aton(s)
of Rt 0 e®H heRconpound B an optical ly
activ HH sents an asymmetrical center.).
Exanpl es of the RCat om represented by R3 and R4
include a fluori om chlorine atom brom ne atom
30 and the |ike. Examl es of the al kyl group havi ng

HERE A AR 8 e

q%lat@m gF%Bﬁese§§c abehYﬁ Myt pyPIen
gradlﬂﬂ':anfd nhere | geoups ERamgkyd GFQuRe HaUbrBafrybon
gredugm (el i) Latbod, at diioroalkyl @rbumdianitngr capbon
| o @) O DrtdD4e ahydlaesy aireup donsing utangoan
aldodm @ PUPE af ecsubst i hut adkfay:y@afﬂmypegﬁ&@ﬁw B&GIngs

AT ON o S0 L AP gt navins
peit GH? uoroe'? P 7 t§ nonafal ug'r chout ﬂﬁ) aﬁ%pfﬁgenti
[0 2 HeRahi CERPOGY GhP Dbands all®ary

group having carbon atom(s) of 6 to 1 or an aralkyl
group having carbon atom(s) of 7 to 20, R® and R’ are
optionally same or difference each other and represent
a hydrogen atom, an alkyl group having carbon atom(s)
of 1 to 4 or an alkoxy group having carbon atom(s) of 1
to 10, and when the compound is an optically active
body, * represents an asymmetrical center.).

Examples of the halogen atom represented by R® and
R* include a fluorine atom, chlorine atom, bromine atom
and the 1like.

Examples of the alkyl group having carbon atom(s}
of 1 to 4 include a methyl group, ethyl group, n-propyl
group, isopropyl group, n-butyl group, isobutyl group.
sec-butyl group, tert-butyl group and the like.

Examples of the fluorcalkyl group having carbon
atom(s) of 1 to 4 include groups in which one or more
hydrogen atoms constituting an alkyl group are
substituted by a fluorine atom such as a fluoromethyl
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5 atom(s) of 1 to 10 include a nethoxy group, ethoxy

group, n-propoxy group, iSopropoxy group, n-butoxy

group, isobutoxy group, sec-butoxy group, tert-butoxy
group, n-pentyloxy group, n-hexyloxy group, n-octyl oxy
group, isooctyloxy group, n-decyloxy group and the 10
I|QR9UH5ﬁﬁRﬁ%¥ UQF opRELYIL TP b OXRORY hadrRyP, 2.2.2-
caidniiwamestinf 1 2groud i peindedd laamididxyt agbonpyl,

g naua £ 1 i ey TRl bapyhpgaad thie @rigpoxycar bonyl group,

i sopr ODE%&Xﬁn@&Q%n)Hf HHWIPa 1 0o PPt @X¥ 6B RANY h I od er t

P Gy R DPTYL 95OYRCANES enléﬂ@?oxg% e thoxy

hr ee

aéf 2eK: P BEEBARY, phut
hydrogens: df e Bt PEGHEY by egﬂ%‘é%ruﬂ utoxy
alFGARyr oLFRLWHPER aFEUBptF@ﬁm Ut SGhed R U f FEFEnRELOXY
e &P U hdr - Pembly ERENpPE9uUPheRedfe AN Aleg o@D, n-octyloxy
t imetrhy | s ¢ y¢ t gt oxp, grenp-, but-ydediyiptshy | gtdyb gnduphe
andkxd.he i ke. Exanples of the al kyl group represented
by R5 Eﬂﬁhﬁ@%sm&@”tﬂﬁ“%ﬁﬁb éPBoﬁ?ingo%meGQi&H
t%a@boshgc Sies ofre h¥ rgﬂ@lu thyel &Iﬂ%’x g5?9¥|_'|. group,
S pg grou ﬁ%’ aan?u 28
A e i) FeRp b S Rouny
|H&9P GRTDYRYL hEISPFI Gr b Q%%HQRRP%th8ﬁ9PP tert-
grb@mxmﬂhwwl group and tthe [lidke. Exanpl es of the
ar al kyl Tygeotipialikyllsdd vl benzyp e ocapsilyilt whrogmpoum which
artride Hydeo gails EXxa8PEas s@f tite @ldy |t g capoRaviaBgcribed
canhen YUY wiwich Lees ob%ﬁ%%%ﬁﬁﬁe%éﬁhF%Eaﬁﬂszrence
'%%'c%d%tfhe@t NYha thghl?y gt lE)é'er% o Rn LF&é’pé(' group,

'%i’:’[’?"ﬁléﬁ(ﬂgsr%feﬁl JEpYE baF3 éﬁ&a&%ﬁ‘% +1keL ggoup ana

t he al koxy group havi ng carbon atonaf) Qf
1 to 10BFABPAEE &fmititoddkjilbughowr horpregralsd

nipcdpaiey ajrkib, gx¥swps ohaxingr cagbon Mitaxys) gedup, to 4
| soloht @y mughy5egrouboXythyaugraugs,t hgoxyyl ggoopp ,
NiRSPIBELPY HFOUP, A=-HREYILOYY¥ olHOURs I GEY | @XYuf) sec-
%QM:RM Ig&%y'%yt%guyl efeﬁ py! w;ya{eowe@@d t éles

%5 m
E§ ﬁﬂ?‘ﬁgle group

all ¢ |
D) af u‘i‘b Byl )ﬁ/"i
nanP & @& | hefhed @raﬁpnorfiryau @equa ansh ke ol ke .
but oxyphsapples- piferiple |alqWparrup Nl-wigg carbon atom(s)
niotfr dsdld cly | rejenejeRtedi by- R® lanld (B! ttu¢lbdeyh- Behyl
Ogtryhudxy Eeiyl )gdowp PPARPropHi( grdup’,09aldpndp EENgYodp, n-
butyl group, isobutyl group, sec-butyl group, tert-
butyl group and the like.

Examples of the alkoxy group having carbon
atom{(s) of 1 to 10 include a methoxy group, ethoxy
group, n-propoxy group, isopropoxy group, n-butoxy
group, isobutoxy group, sec-butoxy group, tert-butoxy
group, n-pentyloxy group, n-hexyloxy group, n-octyloxy
group, isococtyloxy group, n-decyloxy group and the
like.

Examples of such a salicylaldimine compound (6)
include N-(5-nitrosalicylidene)-2-amino-1,1-di(5-tert-

" butyl-2-n-butoxyphenyl)-1l-propanol, N-(5-
nitrosalicylidene)-2-amino-1,1-4di(5-tert-butyl-2-n-
butoxyphenyl)~3-phenyl-1l-propanol, N-(5-

ind
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amno-1,1-di(5-tert-butyl-2-n-octyl oxyphenyl) - 3-phenyl
- 1-propanol, 5

N-sal i cyl i dene-2-am no-1, 1-di (5-tert-butyl-2-n-
butoxyphenyl) 1- propanol, N (5- quorosallcylldene) 2-

am no-1, 1-di (5-tert- butyl 2-n- butoxy henyl% gropano
nltrosallcylldene) ~amino-1, tért-butyl-2-n-

i\lo(cs;ydm:{ymsahybw Ldpmepanodni Ao-(I5-nikixesabicybdtighe) -2-
- anrild-axyphEnys ) t drpropagal-2 -N-{dctiloxyphenyl) -3 -phenyl-
naLQg%Mgﬁﬁhpnylsal|cyI|dene) 2-amno-1,1-di(5-tert-

but yl - 2gnz Qh!&@:g fa%nyé) &&a{“’i dE'ﬁ55 £-butyl-2-n-

et haxycar,bon C d%n 3

btubtoﬁcxg J{i)jl dLodsrs) ety o L AL Sl hene) -2
dhit sBFF%y P&é’ﬁe]z'z“é’rﬂ‘}ﬂf‘iiplle’aﬂb fepropgnol,
b@tyﬁdphiqnn%aypﬁﬁhyﬁ?anpﬁo@myﬂo -di(5- tert butyl-2-
Nn(-Hu tSoqrmopexyL af bepybsahiody| Nadrie) - 2 am no- |,
dimeTHoaficdtd oy 2s ﬂih)ugrmwahar)ylz)rah:m@panpl di Ns é Pert-
wa HPJJ}VJtﬁﬁééﬁyihgﬁﬁ} 23Rl - d(pstert-butyl-

th%%%Q%MHﬁ?FZ Ralge lé g’@%f%% 1, 1 %}{5 tert—
Sbg{'“ A e%ep?qg sapgnony (it

ﬂpd’d‘ryd%?e‘i FE FPEéFrS “?]arﬁ‘r?dmr“? bi¥sdibprtert-
b@uﬁykzaanhuﬁgﬁmnhynylﬂ ér@ﬁ@@@n°1
N-sal i cyHi{ Genrgoprapoxydabahfbsa bicybitiyhe? -2-a28no-1,1-
bdti@syearyH yu By phens - vhtpkepaealy,l IN-I(propanol, N-(5-
fEQ%H@%ﬂéﬁH§1§E$§&yiiaﬁh€9 =, ammdﬁiﬂEﬂiapusyteﬁtnbutyl-

byt %X)b‘?}iﬁ%léé} nylpboBLRAR3NOKy

)%; om é? ?{ deEr géa% ldlm( s %r,globéjl%/g gert
ni?elﬁ @%P’&iwaénéy Somnal i 1 ter
bGt’-‘Wflzl%%LﬁMJpﬁ% £y L39eREdy2- |aJ'Hff'cﬂo'a1n NFstert-
ebdRicE oy sexyehenénel -propaneli,, | - di (5 tert-
but yl - 2N as bl oxypldeme -)2-ampirenyl ; 1 - @1 Opaneirt - Nufty1(-2—n-

P ARG Y] ) Sabhéei¥ldenglodaasno-(5di (5-tert 35
b%%'oz%d%ﬂtéﬁi/@@ﬁé‘yl—h §mEH%ﬂ)i| 12 Mlﬂt butyl-2-n-

&ﬁ%&ﬁ%ﬁi ?%%?EX gl H8) gﬁ%?ﬂ}) nf:rtli)%gffén? th-

oxyRh 21‘;( 3 15RERPRAOL, , 5 40
dretherorranbanal &y Fnéhé?anaRI@@#nq kﬂkfﬂ# ttert-
bbtayfly-12-Znrbitwbaspteigh yl 3- Bhphenyil-I-gpaopsno N (16 (5-

t eithloxyoaidiy Sealtyyldaanap) 22a@mioma- 1 ,-KHd 53 etért -
bubxbazﬁrﬂnﬂdmeﬁﬁﬁmah}1$ lhsnghyl-muﬁﬁaﬁanol N-[5-(n-
d y’- UL 09241 dadhbT-behnRld W -2 dir ($5¢cert -

N—%é&»x rM‘}.g; ﬁ%%gi ?%3 -phenyl-1l-propanol,

O S
am no- 17 5 BOPEPPORYY rbfwloﬁﬂly’r?&%ﬂ%ﬂﬁ )72 eggno-1.1-
di{5-tert-butyl-2-n- butoxyphenyl)-3-phenyl-l-propanol,

N-(5-fluoromethylsalicylidene)-2- amino 1,1-4i(5-tert-
butyl-2-n-butoxyphenyl)}-3-phenyl-l-propancl, N-(5-
difluoromethylsalicylidene)-2-amino-1,1-di(5-tert-
butyli-2-n-butoxyphenyl)-3-phenyl-l-propanol, N-(5-
trifluoromethylsalicylidene)-2-amino-1,1-di(5-tert-
butyl-2-n-butoxyphenyl)-3-phenyl-1l-propanol,
N-salicylidene-2-amino-1,1-di(5-tert-butyl-2-n-
octyloxyphenyl)-1l-propanol, N-(5-fluorosalicylidene)-2-
amino-1,1~-di(5~tert-butyl-2-n-octyloxyphenyl)-1-
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propanol, N-(5-chlorosalicylidene)-2-amno-1, 1-di(5-
tert-butyl -2-n-octyl oxyphenyl)-i-propanol, N-(5-

nethoxycarbonylsalicylidene)-z-anino-i,I-di(5-tert-
butyl - 2-n-octyl oxyphenyl -) - 1- pr opanol , N-(5 5

et hoxycar bonyl sal i cyl i dene) - 2-am no-|, | -di (5- ter .
bREAR3LHL o y|(éxybﬁ@ﬁ>ﬂ5)alﬂ-q@ﬂoip%ﬁm) - R pmipA- ,1-d1(5-

pricpotkyat bda - hs akityyloxgmienyZ o 1 6 p angmg 5Nt-é 5t--
butetthxfcacbyhoigpharmyllli-deny o@mhino-1,1-di(5-tert-
N-tpe ¢ fDPIQDQé)ég%E}%ﬂe%%IlI-qyJ1Lt?ﬂﬁ)a@oﬁm Ro(g-1- 10
d'ééu; PFBX#lga heﬁyArAlﬂopi opaa@(s Mol

fl uor % sa n1no Q Egr% butyl -
291%% oxXYy ﬁéﬁ

dmmm@ﬁ P§§ 69| |1é°éfr1el) @edm%oafvlat?d%(é fafp-tert-
bty ¥ D= = @c@gxltmkwbr@ﬁwny-‘h) ProgeeAnoN. (5 15

trifl uoNenst-hyd gatdomytydenedrn@lanaiinoyl itiedie)5-2-eatino-1,1-
byl 52t éroCchbik 9xyphanyloevi-ddyaRaoyl ) -1 -propanol, N-(5-
Nﬁﬂidﬁ%égﬁﬁgai‘% i'dene@'—(ziénﬁiﬁdbﬂtylaﬂtﬁ tert-butyl-
e f&ﬁgénéng AL A

d*%i 162?%%}% XOPRL3 AR gﬁoﬂi\ { (ai{5-teit-

2} 1 RyPFABABKY R Y&d1 “PTAR %n?jerth&? | - 2-n-
ocitwiﬁ)klycph@mt)lyssgﬁemudqmdpa?rmmww 1- d1(5 -tert-
mefhtoxly €ar hooy k gabkgyhietieyis)-12-pmpandl | - di (5-tert -
but yl - ZWSmIﬂdﬂb(Wlamﬁn@hEnyLdﬁ.{Br-ﬂt[é&i‘t(}lbuﬁ‘i‘](-&-215—
etopey E@' yLeYbndeRa) 12 A gndy 1-di(b=tert-

Lﬁ 120£‘a9£E¥ Q¥%¥RA§ % hmd-RNGNY -4 £ P 0P@PPLputy1-2-n-

LosypRapY iad *ﬁenarénel LA rﬁ“°11 N-4P s

ﬁabwg i?yﬁﬁ L AD RS ‘J;ﬂ-. Bﬁﬁnguiya 2-n-
chstir%%mlpe;eyé r BoBjesxli-dy H%@)Q - T 0B 1, 1- 30
dlr(ea;hwxycbnbyhyzsnldwwi@e}wieﬂﬂa)mim@hbnyi-du5 tert-
propaynd 2 - iN- 6 bt L vaypieniyll )sda phdnyene) pRepanad- 1Nt {5~
di dt&x&:@*é abpbil1idanieshylaenenhenydn o phenydi(5-tert -

”ﬂ%:?é%é'%?“ﬁé"f e“i'lé%%?h%@iﬁi? e

it PR RBE B NN A ORe e ahaEy o
1, 1 di (¥-lén RIARPICIERGREAGRhLAY | Serprlerpamino- L. 1-
préidhotert - butyl 2-n-octyloxyphenyl)-3-pheny

N-fepanakt N $ 5k ¢lealrong tihgdsa)l-ibwiidend } 42-amino-1, 1-
dld:ﬁ(—ﬁ-etérbutyﬁltyi 2-hub@tylvawhers Py opapioeényN-46 40
Ma«i dnrr?shnhétl@blr%aié 1@1@ ﬁimap b-dm@h651,1-

eﬂ
tr| t éj}?‘llb Lo X%%%S)wf" ﬂ%? E: i
?Y EnulolSprenr et smaiidte ]]a Lamino-
{5- er - oct loxy yl) -3-phenyl-1-
knREQEﬁ%%%hyIS|IyIsaI|cyl|dene) 2-amno-1,1-di(5-tert
45 but y N~-Z-6r-tiuimedhphibsd/1 y1 8a pheny il denpiogaasiino-1, 1~
di(5-tert-butyl-2-n-butoxyphenyl)-l-propanol, N-(6-
tert-butyl-dimethylsilylsalicylidene)-2-amino-1,1-4i(5-
tert-butyl-2-n-butoxyphenyl)-1-propanol, N-(6-
trimethylsilylsalicylidene)-2-~amino-1,1-di(5-tert-
butyl-2-n-butoxyphenyl)-3-phenyl-1l-propancl, N-(6-tert-
butyldimethylsilylsalicylidene)-2-amino-1,1-di{5-tert-
butyl-2-n-butoxyphenyl)-3-phenyl-1-propanol,
N-(6-trimethylsilylsalicylidene)}-2-amino-1,1-
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N-(6-trimethylsilylsalicylidene)-2-amno-1,1- 11
di (5-tert-butyl-2-n-octyl oxyphenyl)-1-propanol, N-(6-
tert-butyl dinmethylsilylsalicylidene)-2-amno-1, 1-di (5-
tert-butyl-2-n-octyl oxyphenyl) 1-propano| N-(6
trinmethylsilylsalicylidene)-2-am no- 1d|(5tert 5
budi(Soterke }lfté'%yr?hé’nwc)tiﬁl?#@ﬂwﬂlflbrépﬁﬁ@lpanNJ( H6N-(6-
t efexrbubyt i demeyhyillsyllydlsacyd cyilbhédne) ad-amibok-1dil(-54i (5~
t erdrbubyty2-0-acbyteyupighdny By phepybphnpiopandls -
N&z?mﬁéy@y%@h b8 ¥lal1 G @A) el -r@-é-rnil-ngLiSlt-@&t('S tert-
U:fﬁ/t! 2 Fegga‘a %‘ﬂenﬁzlg}h%“yﬂmé giOEa o BtaNo(l N 6 -
e e LG T i g ) ox
deoX& 1884 %P% r c?Wﬁ &n
ot 104t H DHéHyPCIt-Y&Pé‘p? ( -PReRPiylspropancl,
nltrosaW]dﬂ1ﬁﬂ#ﬁ§0$ﬁhm¢hbldemedr@h@mwnq ~InrlopRhof s tekt -
( Jbedl 12 t nebalkbryphaayd))-B3atiewyll; 1- drphenypl- | NEX 3 -
prcﬂﬂﬁf\ﬁ&saﬁhé§imﬁbh@§abl—(‘a¥ﬂirﬂﬁnﬁ)Izdﬂ[njn@eitlbdﬂt&a 2-n-

Pheax{ iy 1R 9@% ievii a9
d'aqmr% opal | {ﬁ’g%sésﬁ L Nﬁgfﬁgcyéagﬁyl) ?
r.opano rQs I| 1 d|
e eﬁ&h - Aming 1Nkl TpgepabgL, -
b3 % +Ie17 Faéﬁé}"fl&ﬁeﬁ@ T, 21— ad?ﬂ(lzo t hoSyBRERYHY 1r

privpanto hndNt K6 - DFK@OSAékﬂxﬂiQﬁE%JT%yamhdpﬁﬂné di(z-
C arepihwrkly ¥ 6@ ny @) t hepropanerdi,c Mody, ¥ optically active
batiyeH her €041 1By 1b8enedyed.- aMigIb 11, i sadestnedhb&yphenyl ) -
Obtt fb&axﬁoﬂ' ngt gl nﬁt%%s@ial@ycﬂfdéﬁé) 1z 01111&%@01210@1%( 2-

1?9§'ﬁékh %} ~di-rert-
€.c0 i 0
“‘i‘g ﬁf% ?8?@ éb %W%pwﬁ‘g?wpﬁsi‘?&é 1-

srﬂq?ﬂﬁ%‘?ﬁlﬂ?ﬂe Ffd (6) Includes two optical
i somer sASRSy&dY aarﬁﬁlg-%b’e@l HAEnengonp oumem (30 il Heer
usE@Eremic heofy esentpitdvediliyomctanik neydpethereof may be
apprespr i atredry el est @esilependongbaaide s redops ticpl + y-
aGhiateL By b1 6t 5Bl huhnaxaﬁabu%@ q[x;’» thd] FeXAN0 8- 8Peically
The sald ayb@y di g Bg E@EFEQli &OQHC‘EHe B¥rm of

Lek{% ]gffl‘r’/‘lé f %9 gr Y 38 kY fe
s’e the

heltpEe: ek iage ity o &?ﬁ RSludes
s W%)ﬂ%ﬁ’oﬁ’ﬁnéselﬂﬁﬁﬁun 67 r‘?d\ﬁ’ov%l@?ﬁl’ora’éﬁivannPf them
coerbeompodnts the nﬁnsra@rted,nwmﬁpm@ naEr bef
A@pmcinkicatebpesetachedy depen diavg rop odsbbnedt opsiochlly
2 doxivid &LUehd dfie ERPRES - blkkhba/IAS], 3 COPPRiexdh)2-one.
acetateTheC%Bﬁﬁbﬂﬂﬁldﬁﬁﬂﬂémﬁﬁﬁ ouk@PP8Y chh) be produced
o t te d ﬁ fiE gll)fgg \élx% %leCOpﬂ?rTé‘HAhedron
Hlfte aod | (K5755°PB8 A No. 2001-278853 and the

like.

As the copper compound to be reacted with a
salicylaldimine compound (6), monovalent or divalent
copper compounds are mentioned, and examples thereof
include copper carboxylates having carbon atoms of 2 to
15 such as copper (I) acetate, copper (II) acetate,
copper {(I) naphthenate, copper (II) naphthenate, copper
(I) octylate, copper (II) octylate and the like; copper
halides such as copper (I) chloride, copper (II)
chloride, copper (I) bromide, copper (II) bromide and
the like; copper (I) nitrate, copper (II) nitrate;

12



10

15

20

25

30

35

40

49

hal i des such as copper (1) chloride, copper (11) 45
chloride, copper (l) brom de, copper (I1) brom de and

the |ike; copper (lI) nitrate, copper (lIl) nitrate; 12
copper sul fonates such as copper (1) nethanesul fonate,
copper (I1) methanesul fonate, copper (1)

t reépperorutifanatelsf gnaite,acoppepet! [I) methanesulfonate,
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1ol FENty ghereAThker oF 8 ﬂﬂéféé‘éé‘ttétt@ (@), %m% an

t ekt iz (P par theubaesiende &iff oh nelerkotatahssnhen
anlegimaf {8y, i sefequied trders rgactémrogandtibanseaction
t her od ®fié Nncé8¢s20wimy be dusedrdibd@r ge excess anpunt

as a Sobh%nhse-gﬁ%d3¥36¥“%Wt09£f§nn?bql1%ah%Hﬁ¥lﬂfﬁ mol
U%LE:}H_A/ O:L0 Q&rgob;QeHDBnp %‘ there is

base fiaz a Q*h 1fi‘%org gha%
N R T R
SO RTRN R ok LA Nk Hhesplesin (3)
cd‘l‘FtYaé%e 8L Hi kR ndaFHENEXTRE SniBmoMRt Ier INEYeDt i s
not par Theulge ypmoauttr ich el mernall f catadyamphie, uaually
ditaddacss at@ 1@) peycbetaddedelrmsa B Midt£l Wis@dnehak
cmﬁdzﬁﬁcéwﬁhan(@befln (3), or an olefin (3) 30 and a
di azoacehat eykdk ﬁctq?dré.@ i gRt 8k yEakal 1¥Starilea
Olft Mok 33 f&?iﬁ‘ %8@ ?t 8%%1 e ydig c?g 1|-,1 2) and
C%HFEHPO E nk E THe O% d% %t
reactlon g %% %%? PEh BOE ORgdrY mixing
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r@af@mpérﬁ-t enpiatereetatas(al| payn beheddadyd ofa -m2gure
t efls0@erlefeatdblyst 1804t en100EL 1RO 30r,0qressi neléhen (3)
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\S/\la%@le% @%@fn&&f@i@ g Eﬁﬂii Qemf:lgsa?&‘hgg aoun
SRl R uen whdon patad ex®
spheric pressur ondition or pressure condition
The reaction temperature is usually in the range of -
20°C to 150°C, preferably -10°C to 100°C.

For progressing the reaction more smoothly, a
reducing agent such as for example phenylhydrazine and
the like may co-exist. When a copper complex obtained
by reacting a salicylaldimine compound (6) and a copper
compound is used as the metal catalyst, such a reducing
agent may be added in preparation of the complex. The
use amount of a reducing agent is usually in the range
of 0.1 to 3 mole ratio, preferably 0.9 to 1.2 mole
ratio bhased on the metal catalyst.

This reaction is usually carried out in the
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agent may be added in preparation of the conplex. The
use anount of a reducing agent is usually in the range
of 0.1 to 3 nole ratio, preferably 0.9 to 1.2 nole 45
rati o based on the netal catalyst. This reaction is
usually carried out in the 13 presence of a solvent,
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ace} b & ends L bR Blskfﬁetﬁ he %ﬁ%ﬁaﬂ?&mteﬁ i e9fe thQOt butyl

r restricted,
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i £9% ﬁﬁ%gé¥£%lF?S556Cﬁ@ﬂgh?qﬁnWQfQHeq%%%m%as%ﬂlBﬁe
18R R e a2 Rd (Dhe Adkgesais Bedatbovieto whems feration,
olidf iirp FrPoctscalmi doanvedghdactatoip condidésonsaseieon a
olddfazp{tarmy(be. uses assarsbbdeabovalt eheiom edi®fin
of( #)hei g epCdh 0N, uhflePegessaion JIReRl Ul Es MBEREI BhSFin (3)
am%nggnﬁgg@yapegfgg@yggta 20 f||trat|on trsatnent
wat er nt_an 00
n1xtur2ﬁ§gnta|°5ﬁ' a cgclo ropane %gﬁﬁﬁu ar(Ipeesyary -
hy&rcﬂéﬂ’:&q r‘%%)‘gﬂgﬁ B % fey5% ed%ﬁﬂﬁi’t?rfdﬁf(&)
neyeBEMEREd H§teF-"t vﬁa§hia!9t duRAtmenty apd the
cyéikspr cﬁfan‘ébt:@mw niigtpres condladindddye pryrdovpiopane
uswaipqusl ¢ kat Menta supdrasysitlsstehkatibanofce um
CiyeRipngipanty entpstirdl (K9 , MyebaixduhiL A 8O @sed as
hydr alysis ¢ &aedt PPe1PEXh, ¢ E%F&%&:@Jﬂ@lcﬁ:u{ aog g
ai%ﬁ'a%d)w ef’PgPrRi'H Ql sW'al %%td%§:cra{ t su Cas
r@ feactlo In 6 g nvent b
res rlc ad® F8 P4 g Yb&ﬁ I%hﬁcﬁﬁ&% may be
%ﬁcﬁ 1€%t%r pohalyFhsaTefertdfopane conpound
(1) andeihy bbBeahydmedivis if drergsian reficei evicloprapane
a@pmpwyuthW%lSWibhcbeoﬁGSEUibhér it may be a 35
hydr ol y8he hgacbilgsilso demctairdr exh Othie Wids8At CNAYBB tion
Oﬁ.s nloa |pdeer tnpdr DUt at reendiat bedvidindham ddie
Ifolﬁwrt;aw&fr@@&t ge Sbehafseaab'e %@i
t%%ﬁ%%%%# kaikalgy I%isz%eéé¥hon
or an aci h f d E
y rolys react on. Further, it may be a
hydrolysis reaction to be carried out with an enzyme or
the like under neutral condition. Of them, the alkali
hydrolysis reaction is preferable.

Examples of the base to be used in the alkali
hydrolysis reaction include alkali metal hydroxides
such as lithium hydroxide, sodium hydroxide, potassium
hydroxide and the like; alkaline earth metal hydroxides
such as calcium hydroxide, barium hydroxide and the
like; alkali metal carbonates such as lithium
carbonate, sodium carbonate, potassium carbonate and
the like, and preferably, alkali metal hydroxides are
used.
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40 such as lithium hydroxide, sodi um hydroxi de,
pot assi um hydroxi de and the |like; alkaline earth
nmet al hydroxi des such as cal ci um hydroxi de, barium
hydroxi de and the |I|ike; alkali netal carbonates such
as |lithium carbonate, sodium carbonate, potassium
car bonatbeand eAmnidient | &€, thadbpeef asalilny ,ttad keange of
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anggdhe Ilike. 10 The use anobunt of the acid is in the
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i ndude hestelyBydr abasazySufaiasy insestest poageiand

t kg did@ropdNESBoRBYuREG qqmmraqalaalé;ya@/ﬁéé aph€reof include
pre%‘t%?% &ol&%&&ogﬁgﬂ”'aémi }I“ata% ?Qé'ghﬁ ‘EBe like.

eat ed

Z rre or [ a
'3% be | SOPAREPTBRTYS Uiy 139 SiloagPEL ¢IrPFng
1?1%"‘ mﬁbﬁ% 88s8Fi B AFdLtn %’%lﬁh%re’éﬁi’?ﬁe"
wttl??attiﬁid%?%biébﬁnéhéaﬁﬁéund (1) in water or a
m xed s@pexation wft drtheartdydmo by gbai ce2btdonvdmt .carried
BEcanplegs ofithengr gadi migdhgenthe raddaite- ddsehbbed base,

sdda_@t@r seighyiae wethanak, cgiddpdopatrdrEpap@hnangdiyhen

| e 8l d PR ExOY IEBEFER]N 0FO MRS SHHE RS PEXANE:
Q_,g,t cycl ohexane and the |ike; aromatic
hy rocaf,

0 solvents such as tol uen
nnnochlo?gggifghgf %&(ﬂﬁ?ﬁ hZz2R Vﬁﬂﬁ fﬂ%lpgfeaICOhOl
etV et § FE D sER hmgsh apedy 3 R ES Ur-ar? - Pr°Pan°1 and the
rrétiﬁsﬁ tkipRt ¢ byfepcarbpn gokEnde cturineas hexane,
1 edianeanecpdtioh érahekepdhihegdridteed adomi tobarbpdérocarbon
s@oderdrst s uslichsadi ebllaeaset kgnenelds ninddir oesbentene ,
il sien 28de t BRal the; 1KR0NQ t1hed! WSS NsBEn as
26l hy JﬁMLaﬁSOQEEM#lk%EQ‘Qe b1 Wgdd ke pitrile
S%fﬁ%¥ xygphg aCftgn oxanhe and the like:; halogenated
hydrocarbon socolvents such as dichloromethane,
dichloroethane, chlorobutane and the like; ketone
solvents such as acetone, methyl isobutyl ketone and
the like; nitrile solvents such as acetonitrile,
propionitrile and the like; amlde solvents such as
N,N'-dimethylformamide, N,N'-dimethylacetamide, N-
methylpyrrolidinone and the like; ester solvents such
as methyl acetate, ethyl acetate, butyl acetate and the
like; and mixtures thereof, -and the like.

The use amount of water is in the range of
usually 0.5 to 100 weight ratio, preferably 1 to 20-
weight ratio based on a cyclopropane compound (1). The
use amount of the organic solvent is in the range of
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propionitrile and the |ike; am de solvents such as
N, N - di net hyl formam de, N, N -di net hyl acetam de, N 40
nmet hyl pyrrolidinone and the |ike; ester solvents such
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efpf‘ftﬂqto‘iﬁ'ﬁ%t Wepdtmapt epndaghiend. theeat nent |
concent ¥hehotiher bydwedty sdnd témctike. 1y\haalﬁhﬁydrolysis
hydr elngyine rleatto bpsis, athd hbydcelibs %iﬂ'uffpzi/émusuaél
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I
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05888h&c! gg%r When the hydrolysis reaction
s

is.reaction, the main product is
al kali Wﬁg% quérolysgs reaction ig aé)alkali

ygro ¥gls reaction, the main product is usually
present in the form of a salt of 3- -hydroxymethyl-2,2-
dimethylcyclopropanecarboxylic acid in an aqueous
layer. When the reaction mixture after this hydrolysis
reaction is treated with an acid, a cis body of 3-
hydroxymethyl-2, 2- dimethylcyc1opropanecarboxyllc acid
undergoes intramolecular cyclization, to produce 6,6-
dimethyl-3-oxabicyclo[3.1.0]hexan-2- one. Progress of
the reaction can be confirmed by usual analysis means
such as for example gas chromatography, high
performance liquid chromatography, thin layer
chromatography, NMR, IR and the like. Such an acid
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present in the formof a salt of 3-hydroxynethyl -2, 2-

di met hyl cycl opr opanecar boxylic acid in an aqueous
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the organic layer. Thus, pH of the agueous layer in
the treatment is in the range of usually 0 to 10,
preferably 6 to 8. For the pH adjustment, acids and
bases can be appropriately used.

As the acid to be used for the above-described pH
adjustment, those exemplified as the acid to be used
for the above-described acidé treatment are mentioned.
Examples of the base include alkali metal hydroxides
such as lithium hydroxide, sodium hydroxide, potassium
hydroxide and the like; alkaline earth metal hydroxides
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ebhtﬂhl}zlSQidéﬂfEﬁe susht s abBthtle- evd -Hnd yliles hednd
p%’e‘;f'e'f%tﬁl@(,y %f’@rﬂﬁtﬂadh Reochirt®n Al 0880Ed Ednore
}Sqfe%%rakiﬁ# flﬁ neSU Qéezgo@v%mtg '%Hi)%n%sed in

hi.or.oet aq; orobutane and t ket one
e tw

veﬁ?““%uc |sobutyl ket one t.he
e Bne ok bueaate i e a%‘%?‘é?edesgmgredae@ﬁ&t ‘.

biirpla taesttaties kel the rerge afd userldmal yto 2k &d. ¢
hypdedeardbdry solwvends50ndre 25 preferably, tol uene.

These spyVpats oy nke WSl i 1o Palfish Utee@tmbWR sOlsuch as
T
£ % § o exan-2-one
& et hE gRokazReges ?&%é’rﬂ% aﬁusen”ata'h%n%heﬁ 6-
ﬂﬂ@qﬁ$$ﬁ1§niﬁﬁ]%cyg}g; hexan-2-one can

isolated.

When 3-hydroxymethyl-2,2-
dimethylcyclopropanecarboxylic acid is contained as an
impurity material together with 6,6-dimethyl-3-
oxabicyclo[3.1.0]Jhexan-2-one in a treated substance
after the above-described isolation treatment, 6,6-
dimethyl-3-oxabicyclo[3.1.0]lhexan-2-one can be purified
by a distillation treatment. The distillation
treatment may be carried out beyond doubt by
rectification, however, purification is possible
sufficiently even by simple distillation which can be
carried out industrially simply. Though pressure in
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cont ai ni ng 6, 6-di nmet hyl - 3- oxabi cycl o[ 3. 1. 0] hexan- 2- one
obt ai ned by the above-descri bed post treatnent, 6, 6-

di met hyl - 3- oxabi cycl o[ 3. 1. 0] hexan- 2- one can be 35

i sol ated. When 3-hydroxynet hyl -2, 2

di met hyl cycl opr opanecar boxylic acid is contained as an

| nphue | dys tril Bakdbnt agetterent tis Gt dpaet byhidrly

oxadhd €yLé 08, 110] Iilgxa@u%m@e il #hd r€ahgd sebstance Ao
afg®y . t*&%é‘*}i’i’ fes Ef ﬁdtéﬁgbiﬂa%%et rv%%ti@tdeﬁeﬁamg on

di,net h o) a e exan one.can
o4 dp e AREGEABER Bt GrELons . and

dl"s'i‘w‘?JrJaYlbﬂ tPPeﬁ?ﬁ‘ﬁﬁt ofay Ood T a9 ot out beyond

doubt byt Aéctdlfscardonibhoweyeeonpucitf itdgt iakpves-
pobsiditbdd subticilantion evesmtmerst nph etidesprbbahicenof a
W v e bevifigr bl 8d ghelr ibddusidd apdynci tRAN. thBOUGE 6,6-
Pressf iyl D3 -48abhey éll% il llat0| %4&@%1@93 'SBx_,noéonductlng

paé_rt {{ 15&555' %%% %@L JehLe 10 LARECS
\%ﬂéi?éig eég?n CGRVELEe T %36% es Tﬁﬁigg f%gi SIZIn

cc%ﬁ‘ﬁ%ﬁ%l%ﬁd 594868~y 2i-R e S 3Rk H\‘PB@V?G 3ee€1n9
| industsbaposdvbhsane -cofdactolNengbd\ve-balaszed beer such
manidﬁjﬁébnisraatnpattﬁmuﬂhaumwaﬁﬁmrimmea.psobﬂdmhg it
haydnh Bgté ghes 1 bohki BEipel Rhathathdhade 0f , 6 8imethyl-3-
d'd’ﬁ-’éﬁ% c’%let@bh C¥Ghekanl leolwarar?a %@amﬁyegoeﬂagab@g

& te? #aﬁian QP& %& %” kn;l 1Pf gsénéleEa%ty
o O b 1 SR 4E g fﬁiién Ced Ot %ed qAfteally,
r?dhfs%rf?‘avwa?a%ﬁ agBh thRALE FORt GRE ]ﬁ%e@r?oFeg‘u'&Hne‘i
an obj e¥hens an@yPIanyaning | gonpaepfic{ éd pgrokh@ fpnim of
15 dvagndilphdy bei Lead. poacentiltars thatimgthyl-3-
6,Geab et dyd | 8- 1083heapal-al-3nk QdharxamPronehtadded, and
exargy s dyeisptophnel H@ﬁlplolu(ﬂ‘d' q maria{ fﬁm@ fé&Fmesal
Oldﬁuléﬁﬁfffaéﬁ x b8 &d eéétﬁ{?g Eh%-
é&%r %g?f '86‘ ?t 'hexay 'é‘t <8091 5

alre nen IO e n a cyc opropane

(ﬂ%ﬁﬁﬂﬁﬁ??l) in the forn1of racenme body is used,

racem c TBe65diémekipe tigrl MWWWSOFO]%&IMXEDW% one

i $hisuzhtabbedi anad, banduikibbdya uwwesd gF opkerelcahppunduct
tnaWrmaﬁErimlawgﬁchopbimahbmamﬁiﬁurkpnmgméerﬁdduction,
Opinc il BLkéVEnd, Med®cal and agricultural chemical
mﬂH%éBﬂeé&é%@Q'&M&h°B§ byPLReXAN-@ -1 d 61 44588s | Yand the

O g The

6, bi ¢ 0[ 3. 1. 0] hexan-2-o0one

obt ai neBCERR RS §4 e, HREAFLL TRERD éP“prBdg ?ifwe'iﬁﬁ-

met &R JSC%%JC%[%.S n%BﬁiéF‘& o PRS0 ICATE PG RFRAEFR,
good yield, and separation from by-products can be
carried out easily by performing a simple post
treatment, thus, it becomes possible to provide an
industrially advantageocus method of producing 6,6-

dimethyl-3-oxabicyclo[3.1.0]lhexan-2-one.

EXAMPLES

The present invention will be illustrated'in
further detail based on examples below, but it is
needless to say that the present invention is not
limited te these examples.
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30 and the |ike and nedical and agricultural chem ca

i nternmedi ates such as pyrethroid insecticides, and the

i ke. According to the present invention,

6, 6- di et hyl - 3- oxabi cycl o[ 3. 1. 0] hexan- 2-one can be
produced with 35 good yield, and separation from
byryrdtictsn cerabplecarried out easily by perfornming a
sinpl e pesthelsigatderdththUSIR | t 3DECORES 3paSeitHEfethyl -
przowdﬁrmh DEYsibhabhYndduaMAGAUS, /Tet hod of

produm .
di_met h 5%10 §oted e 01 QS dh-590/& - 2048 ot av S ned
TR %&ﬁﬁﬂ"$n@%ﬂ Il%EEC %§|WHQKQW tgﬁpl% PUrt her
déltiémf)%?a]swbhd@&ahp?egmbepow Yyt (R-tert ety bsd-fo
saytarpheny bi eteprobavedt i emd Sndt kb 13409 teeld oof 1-
t ke cexapimsthi 9- Prbodtuehiboreeanl ssoll vyt ivese . of kg of
e%ﬁﬂyﬂjéﬁeégﬁeCé§d3tﬁ§eteﬁg€Eﬁﬁﬂre thereof was
2&&358@5:@/%%' PRrOPADE xan g

oo diutd B pot i 0

o 919 ‘f’ﬂ%ne)lrf%rﬁliffo'slsci BF{-Bnt'eFfs Butad L

bﬁpdﬂﬁmeerﬁnl)uulw opanbdpinang 36.-9 kg (240 mn)) opflethyl
acddiamopE it dywa - dubppedwererdias p@nied iaf 4% .1Rokys okt
etthyl sanrd afampétla t el eapar gdher aitheireofwamstHérmally
cRRiptoldiedtHd dhfe wﬁﬁergt&@ek&o&l 2ndW9. Ofro this
p@%rixllé%% 374 N Y@Sq 2 59'6 R dokh%nmf@hbéfoﬁlgﬂﬁfof&tﬁﬁd

urs, lnio,t uti,on

I d%éanl QHlo% c%ntglnF § §17 i&ﬁgo nDI) of et hyl

el e e P ae Dabb Rep i h ool Jobd Sf¥k son
1§atshé‘i§‘§t?e FfpRe RE B B¢ d andnfh & onithey i@ syt aHeremg agic
képreat ware Huntheenpédadul d.Pokyg2 ofowat.erTo miked and
sskephiratatas gthdedAlvdhtkgimftiae Aguabtiansobitigamic layer
Coalsaidlistd 10.€4 NPf £ Ohndéi SPEbHBure -reduced condition,
eithuhenad amnet of raacsi @t oRChohith8h i@ 1tdhes 51&} U £ OBt hy1
29 g%r%_t@,{g%a m\g}ﬁpﬁf rggtgggeg&l%}%g%og%%géa loxylate
e 3% SHed el SASCasPhoREnT prdRashtat
orgafitd - % CIRPATE(FFRRY BPAYUR@sLio was 83.4/16.6,
pﬁ@és&h@ rlddficetl  oveldY i oad aphertig@lspugidtly £ 93.4%
sekution containing 19.3 kg of ethyl 25

3- acet qyart Dyl cdt206i WEt RHEYAY @ -G Opseprathpxybabe

I SRRy T e e T e
i ra m

aggr n\%t(o:b@ap%ys b%dsy j:l]laed cao 1:(13 n, Cl?ﬁ ﬁkﬁl %?Qgg %%)4% .25

mm$¢ x 30 m manufactured by J&J was used.

On the other hand, the optical purity was
measured by high performance liquid chromatography. As
the column, CHIRALCEL OJ-R, 4.6 mm ¢ x 15 cm (two)
manufactured by Daicel Chemical Industries, Ltd. were
used.

The boiling point of ethyl (1R, 38)-3-
acetoxymethyl-2,2-dimethyl-cyclopropanecarboxylate and
results of 'H-NMR (CDCl; was used) are shown below.

Boiling point: 112 to 116°C (1.0 KPa)

18 = 4.49 44 (2 H), 4.40 ad (2 H), 4.11 q (2 H),
2.05 8 (3 H), 1.59 4 (1 H), 1.44 4t (1 H), 1.27 s (3
H), 1.26 t (3 H), 1.20 s (3 H)
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ee. 30 Quantification of ethyl 3-acetoxynethyl-2,2-

di net hyl - cycl opr opanecar boxyl ate, and neasurenent of
cis/trans ratio thereof were performed by gas

chr omat ogr aphy. As the col umm, DB-WAX (0.25 m), 0.25

mit x 30 m manufactured by J& was used. 35 On the

ot her hand, the optical purity was neasured by high
p@rﬁmmﬂﬁ@nli:ﬂainslehaormtography As the col um,
CHIRALCE#n@%egl J%'Eﬂh X ﬂ?scnhﬁBWBLS %Q@@E¥H%¥ﬁgﬁpyl—

were used

b | ndustrie

y2 I%a C?lmet finc?{c PRy P fﬁca%% ’?’ acet oxXy thy -
2 dlnetﬁy CBPETo ar B-8Ad M It§9ﬁalned by
' PRI Y TP 3P RAS &§éd)a&ﬁé@ﬁﬁmﬂﬂ@xﬂ%ﬁvNBbﬁflng
paiiftroddPi¢plidéQe( 120 akiRap -:18 1= di UD- teir { 2bif y 14240 -
dby tbt)phdnil) g3 (Bhbhyl-45 prdarso i 3vdd ,dds581delin 1.2
H) ol 4k l(é—cé‘):até 3has a( 3o1dt1oh 2odpésed) 0£1028094 mg
L0 d‘Do@P CEL‘ HRE%:%&BHH heod Sq °§ §tO¥! ethpr

Cl S- ace
erqt%‘%h ?%y%ﬁ%s opanbba, BEYEALR. ¥as KopfHagted to
exa ohen nFRPPOsEHt AEndd 4y & defet§hgnmol) of
(xﬂﬂﬁﬁl(ﬁi?z%@@@hﬂéeaﬁﬂd(R)JN-@B (40.2 mmol) of l-acetoxy-
nid-mestiy Ly + sehehe 2wani dorobpkdidver e tpéuigd- 8£n2 hours.
15 butrevey pisttine rphetivbrhapPlopaelt \&aS theS U@ dt éfipdrdture
9 ffr & 'y nAeLst at enand @haolslétllv%thmoscﬁﬁsehﬂeaoééf
hjei% (%04&1&@&& 8 aggiﬂ,yf. Ey%f 1 930f

acetf?*il Bt aﬂezfs 8%’@ °” ot jg"”tiﬂ%s

ofOb irﬂﬁ o)) %&%Jaée‘?a?% aRlt byl d(lcﬂﬁczaciﬁr%?'ﬁ bf 33%) .

20 1 cd@ettpdr/ Brams hhpdy- Batdre wags 'T/Ffpe il cthg béﬁ)oais
ofoc@yhdad . arlSoThical xpurdtwaoft B&rinedd y kept at the
sane tenperature for 0.5 hours, then, the solvent was

dipgtddd i &f fExahpes, 3a solutlon contai ning 0.46 g of
ethyl 3gyacab@iyMih\d g , 3R) 015 g acetgxgm 2¥1-
25 2; d'f“éM&%@ﬁéf@@Pﬁé?k?%E e oD ERETS
ased 0o
body/tr OPaHQ?Rﬂ%P%WQZ% and ?ﬁe f%gi éis
|%a? BEWPF?YéPYgé%Pé?é’P ¢pplate was
Eggﬁﬂypqﬂ5§Nﬂ¢k@|§a§edephyptpyg diazoacetate: 68%) in
3Rhecisane ataatmey n@s hyh- ERBmple 2 excepting that 27 mg
30 2 (2. dlapetrhWLy%ﬂpaoeaﬁgaar bomphake otk aiddd iy reacting
fbfghgtgﬁeeﬁﬂﬁl(ﬁj -RCREVNMBIIBA T ey1idene ) -2 -
gﬁ%t-hly &J[ E’Qéﬁeﬁé’E?Qx!ﬁ' t%u‘%%:yp%xﬁ}ffdl (¥£8b8no1
a%% use iﬁ%teagzogcgﬁe copp:@ complex in Production
Example 2. The cis body/trans body ratio was 75/25,
35 and the (1S)-cis body had an optical purity of 91% ee.

Production Example 4
Synthesis of racemic ethyl cis-3-acetoxymethyl-
2,2~-dimethylcyclopropanecarboxylate:

40 Rhodium triphenylacetate, 6.78 mg (0,01 mmeol),
was dissolved in 9.0 g of ethyl acetate, and 2.56 g
(20.0 mmol) of l-acetoxy-3-methyl-2-butene was added,
then, the‘temperature thereof was raised to 50°C. Into
this solution, a solution composed of 1.14 g (10.0

45 mmol) of ethyl diazoacetate and 3.6 g of ethyl acetate
was dropped over a period of 2 hours, and the mixture
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the same manner as in Exanple 2 excepting that 27 ny

30 (0.039 nmmol ) of a copper conpl ex obtai ned by

reacting copper (I1) acetate and

(R -N-(5-nitrosalicylidene)-2-

amno-1,1-di(5-tert-butyl -2-n-butoxyphenyl)-1-propanol
wasa sisteirmafleégd kep tt et cappesamonpérperatBredyetd an 5
Extedipte. 2. 7d heh €6 SsHod¥ibhaRa PeBadBtdY 4@Sedtb28018%ion
aﬂé’oﬁ@&lﬁ% -6l &3 RQQyOI}a ALoptigal purity of 91% ee.

A _ia%xg %n‘g %le%ray easééc’ I?errffgénrcag%h¥ll1e solution
2 “?%n%’fﬁ | g 8 GF&tESy R At lubormeanimaining 1.82
t 19 pHen§t kbt réceGO?‘Hm@dll{Sd-'O%L 3mol ), was di ssol ved
i rﬂ!gn@tngbtyeihptoaaateaias:bca{matéangs ¢BOafdnenol(yiefla
1-teced dXyn 3e Ry DY b4 2zhulcene tes added) . then, cide

t eyef At HE Rt BEEGOLaWAS Kaissemh f3 50C. Into this
solutlon a sol ution conposed of 1.14 g (10.0 45 nmol)

(md/é |a28acet ?te and 3.6 g of ethyl acetate was
droppe over B 8d>of 2 hours, and the m xture 21
was t hePHait P;?Slée‘;pt“ate’i‘rﬁélséﬁ% t 8fpeFafuse Gt ax e thyl -
hdurs diee E iy ScE ol opron angs agddedy ket eagqueous sol ution
cont ai nEA§ g5 (pl4 ofmal soalf umn copper complex obtained
ety | snech ang nebppeaacergt adeafatd tata ansl) e sol ution
5d&&:&d§é<ﬁﬁcﬁﬁﬂdéﬁ@§m§t§ﬁlun%nq q#ﬁ(LHJ W CORGL AL LBy -
1b§13:o %)(SYL'T% d125’s2olbved in ? g
d iyl d

("{g % r?ﬁffrdl azogss “rnis
b@ 4 JaPrf% 3/0?%“:8 Jxﬁg 19/ 21@ ClOaPFioéuétoilé’rFiBéhrrpl e

5 COIRAFad LHTO e Byl 9( {R: 48Smeils- dfyadteoxyirehgtazine and
20248 reet /| €yromobl opéinéeackdoplyatieme thi8 - it dfle was
madlde dof sndoppermLotprexwabt aheethald ok dPacdt Nehe same
CQHﬁﬁéﬂHﬂdréﬂiﬁﬂl§ A0Hut Sk Nthan a solution composed of
Bld fs%S (C:Vd'@erﬁlrﬁél '@f‘ Q‘Eh%ll d‘i‘a@% g (41.6

H@ a e l ?hgo Ve u@@ﬁé% g of
SOPUI%%% ??Qﬁ eﬁvgﬁ 2oPer3nd F &QHWQ%F?O The

BriFsdesd oFe. @s%rf@a%bmseaﬁoﬁ): Shepisampl -teftred lere for
aﬁd5 borvgsy (Ghen e ) thislsadotdep FaseEdde®-Hiul eeof an
wagueadde o landi dhecon kalinenyas . hawialblry dedpio@iun he
sambylleeiqiElaAiiiet d Ofadc8tavbepert 18Rerd a5 WHOsol1ution
CQEROSAG e arfl gk {4Pe8, "ARY) 391 28t Byl fd'aazs%ﬁ{agf&r?

c%ﬁtgl(n%}rges 62581"'1‘%'3:6 Oétﬂ‘ygcgt Qéétgxgﬁltet%l 2 Zb ene

ene was g er i'dd of 10
ie

hggr% %3'191cyclﬁaﬁ°e9%%°?ﬁ%?ﬁﬁﬁﬁ§ekssﬁ ob thie

ﬁﬁg A Er@ﬁﬂ* diazocacetate: The cis body/trans
body ratio was 83.1/16.9, and the (1lR)-cis body had an
optical purity of 90.8% ee.

Example 1

Synthesis of (1R, 58)-6,6-dimethyl-3-
oxabicyclo[3.1.0lhexan-2-one:

To 13.5 kg of a solution containing 8.53 kg of
ethyl 3-acetoxymethyl-2,2-
dimethylcyclopropanecarboxylate obtained in Production
Example (39.8 mol, cis body/trans body ratio was
83.4/16.6, (1R)-cis body had an optical purity of 93.4%
ee), 9.1 kg of water was added and the temperature
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0.5 hours, then, to this solution was added 8.0 g of

an aqueous solution containing 0.5 nol of trisodium

30 et hyl enedi am netetraacetate per liter and the
solution was m xed and separated, and 33.23 g of a
solution containing 6.81 g of ethyl

3- tberer¥nwhlsy Irad s24 dipretdy$ o Wycl dpenpanécar box pifatee 28%
waso @bt Agdroxitled adias®ds ofio BhbBybndivazoaaRiidd over a

gg &f%ﬁ The gaﬁﬂ%g%é%éﬁﬁ;&ﬁé%igggééééﬁ%§M¥ﬁ?§mally kept
t e 56 &e u f egls o confirmed
gh ¥ EP ﬁ FQ?tAKY%géﬂﬁ% [ 3. 1. 0] hexan- 2- one:
To 1%35hRéCUFlé’P§(ﬂHﬁqQﬁﬁwié¥ﬁ1:ﬁgdSSBBPIG@I‘@fd agth\fas
3-aervoexyadt Apnito? 32 hiidmatwhellny bpR oBanecar boxyl at e
obd amaedyi oyEloguotipaore c&xanpy i¢ 38cBdnDlthe®i,S to this
boglyl bt abs Wagdy aladid® 2¥9Ss 48 8¢ 4£dBubne( 3R e RAMition
hagaénmgnaacahap%r 'pteM:é)Je(?B &8 Eﬁ% ggml_{% qfa g@f

was _I

% %Eg enQer%%ure 22t uq7 L
Lo g SEeqber the antedly Aot iak Jadt
aq’ﬁ%o‘aé sﬁaf-rl&n% 4 AR b was Birsd &P%separated.
hot# g, Uaﬂdorﬁenmcml@ryeewa HegmRYe§ képewige .t hEosihe
ten@%u&t@né aguepusodrayen twamsaddadi Ehe8 k§ oifat35$
etiydr3enteraxyaetifiylat?2,20°C and the mixture was thermally
dl}E@éhV‘ES%CbOBBQ%neC@EbQ&' @%ﬁﬁme@;% and-vas
CQQf&%&fgmbELQ%gggﬁgg 4%& IIC ac %proRanec?ng#yllc acid
o) %|%ng¥gr9§8dlatf5 6 e??ﬁ e%e and the solutlon

L PHRRIYREa  And - ~oftfr tHeRr gAnPe ¥l 98 Was
réﬁﬁ@%931¢9rﬁﬁéﬁ°uﬁoﬁﬁ%?%%ﬂkuﬂﬁﬁI%ﬁ%rpmﬂstadéédufi PH of
kgtié soluthenamd t’he 8ol siitgrotd miogsranton was
sepspadteld thrdet hdamersgamiom [t@3yed sebuteonvedth 17.1 kg of
| i keVhége , Tanihenel e@thilainAGUEMRIS + YEENYAE02d¥8dns were
210 Gnikon 0k , 35% LB %%hlvoﬁegc @ped @h&QEeaQQeraon

m r&lfgif{‘@ﬁ t hepaal! vo te Ty

WIS o,
%x%é?%d ng% B RERA AR UL o vigAgePREa? o

|rﬁ el 6 fﬁ?PtSXYHﬁﬁﬁYGy 3. 1. 0] hexan- 2- one,
t mmehhzswgéapaﬁpwelwmm@que%s%bt utTmntas
driopbeein¢ osatipud bnpHtofnst-13e hyalnd:xiyme tloy V-2 AR -
exdimeth phcPPEL BrbPANGRA rvcdaatethd Id egat i ABE fB@BCcted.
this solution with 17.1 kg of toluene, and the

dgld ihree toluene solutions were conbined, to

Zbgglﬂ égpﬁg%% #engsfogug 81me%hyqn%alnlng
otal g}ﬂ fAdks

%Y a? ~@ri®%®32. 1 nol, yield based on
solution (747 g) containing 512.1 g of ethyl 3-

acetoxymethyl 2,2~-dimethylcyclopropanecarboxylate (2.39
mol, cis body/trans body ratio was 80.3/19.7, {(1R)-cis
body had an optical purity of 93.3% ee) was heated up
to 50°C, then, 1975 g of a 20% sodium hydroxide aqueous
solution was dropped, and the mixture was thermally
kept at the same temperature for 10 hours. To this
solution was added 1536 g of toluene and the solution
was mixed and separated, and the organic layer was
removed.

Further, to the agueous layer was added 1024 g of
toluene and the solution was mixed and separated, and
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et hyl ci s-3-acetoxynet hyl -2, 2-

di met hyl cycl opr opanecar boxyl ate: 96.7% . In this

tol uene solution, trans-3-hydroxynethyl-2,2 30

di met hyl cycl opr opanecar boxylic acid was not detect ed.

Exanpl e 2 Synthesis of (1R 5S)-6, 6-di nethyl - 3-

oxXdlt cYEYBNBC1lOpREX AR -1aRoveds Agothei baspraang)
cougerngléyeriwgsofadaia 11877 g of 35% hydrochloric acid

acaidxynet Myktdrd- daxetind @yLl Dpreggaeaar Boxy! %9 1 hour
(2.39 @Q%ﬂl%dif) Yoirans bPRAW1%ALO Qﬁ%%
gét?aiglv‘?as b,?ggg {ﬁh (h%tl gcljliglt g 57 /?‘E ans Sbody

RSB b BBES 0 BN P ECo S Sbhes, TaF Rel o of
m%&%ﬁ SURSTLRBe mAl 2P ? |Esiiur hrdreukdet aggecasurs®lution
f oraslAherPped . Toot RidgusdolnH icoh tes sdiletidb36og 3of An
t(ﬂKKﬂEEE#MnthpesahdbhomaSMrbpéa®ﬁhaﬂﬂraﬁp&ﬁab%diﬁﬁmjthis
t he 101 g0k Cwl eNer . vakg feEthe fid, F@ﬁ&heﬁe Eashh%ant
aqHeUS: & ays;—ew@swa&i@aéo%%%e% of Tht Jfﬁ&?
S(HJ.LQHJ?PJ.MS Fkxegh$ e eyat edf s g g

yer_ ias 0 the resu %hﬂ 588 P8P Fﬁﬂi?
oy g o e P B p by Epme
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with toluene in Example 2. 1In this toluene solution,
0.062 g (0.43 mmol) of trans-3-hydroxymethyl-2,2-
dimethylcyclopropanecarboxylic acid was present.

This solution could be further distilled at 150°C
and under a reduced pressure of 1.3 kPa to separate
trans-3-hydroxymethyl-2,2-
dimethylcyclopropanecarboxylic acid and 6,6-dimethyl-3-
oxabicyclo[3.1.0]hexan-2-one.
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Exanpl e 3 Synthesis of (1R, 55)-6, 6-dinethyl - 3-

oxabi cycl o[ 3. 1. 0] hexan-2-one: 1.46 g of a solution
containing 1.20 g of 6,6 30

di met hyl - 3- oxabi cycl o[ 3. 1. 0] hexan- 2-one (9.49 mol,
yi el d based on ethyl cis-3-acetoxynethyl -2, 2-

di RERERYScycl opr opanecar boxyl ate: 99.4% (1R, 5S)-body
had an optical purity of 92.8% ee) was obtained in the
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di met hyl cycl ogprOpanecar boxylic acid was present Thi s
sobutl mb coulbe fgrt her distilled at 150C 40 and
unde 3¢ sgte of 1(B kPa to separate
trans hydroxy hyl - 2, 2-
dlnetﬁylcycloprOo necarboxylic acid and
- _oxabi cycl o[ 3. 1. exan- 2-one, 24
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reacti oty @n dnidrkydrolgSia) raacddionh tr eat ment

reacti or )afdrerereaynid Kiaydrobygdisel ysasti@act i on b) an

acj deiyl| ok ¥fb¥ihgadhl AyuddusrN Hpgy e hydrol ysi s

reaction then renDV|ng an aqueous | ayer. 20 2 The

pr oduct ipon bAEELE el o8 Blybaseld S WAL 1.

al kal | h /d ea |on 1S Garrie
pré%enc X %ggn gﬁ é ALIRM FEYet198 %S ?ﬁeried out
;N%Rhﬁﬁ?oﬂrﬁﬁ?ﬁﬁﬁ SécéPd@&¥Q%}(E%ﬁ?&]ht@roﬁldﬂhereln
t he aqueous | ayer to be renpved has a pHin
3. The production method according to Claim 1 or
2, wherein the aqueous layer to be removed has a pH in
the range of 0 to 10.

4. The production method according to Claim 1 or
2, wherein the aqueous layer to be removed has a pH in
the range of 6 to 8.

5. The production method according to any one of
Claims 1 to 4, wherein the removal of an aqgueous layer
is carried out in the presence of an organic solvent
showing no compatibility with water.

6. The production method according to Claim 5,

wherein the organic solvent showing no compatibility
with water is an aromatic hydrocarbon solvent.
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the range of 0 to 10. 4. The production nethod
according to Caiml or 30 2, wherein the aqueous

| ayer to be renoved has a pHin the range of 6 to 8.
5. The producti on net hod according to any one of

d ains to 4, wherein the renoval of an aqueous Iayer

35 is cgrrlT&? SRCTHF HIRP gretRAtea6roaf i dh Llaim 6,
sotharg ik hbe narapatdmparidsiddanpbeq t$oliaeet . 6. tPhuene.
producti on nethod according to Claimb5, wherein the

or gani ¢ 8solmentp Ve o Mon€ORPat Abebiriingd@ oMdrly one of
mmleermss ANt 8" omaghe Y dr QeRr b%f@f/ aneZéoeroIHa of the
DL 20 I hlaossls 1PpRRr e Flchna SELT AL By
PO, %@haaoassifl& LR N L N

t NFEHGReREI n t hel2éycl opr opane conpound of the

for mula (1) is a cycl opropane conpound obtai ned by
r dadtd regia, dk azoapetatatel thiee samermenr(P)g ARCGHEERRIbed
(Zpdwheyein, RL represents the sane neani ng as

degQrinbed, @i@ﬁ’fn)céﬁp%ha 87 @hefl ifd SRMReYK,) of the
forrrula (3): p~O~ R2 (3) (wherein, R2 represents the

nmeani ng descr@)e above.) in the presence of
a»l% The production nethod
accordlng o Cl'aim 8, wherein the netal catalyst is a

cdmimagiat e BY rﬁndeaﬁntswheﬂww oRsting aetdescribed
aekarvi g to Claim8, wherein the netal catalyst is a

copperthe0 i ¥e0bd abNed mdbabycheaatkistg a
sal i cyI aI di m ne conpound of the fornula (6): RS a
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nitro group, an al kyl group having 25 carbon aton(s)

of 1 tol@,; Zbe| pacdaadionymathedviegoréipgohoatdmisy 8,
ofvhertegd ] tlem re¢ kakycgtoelpshatisng capper cimgile) obtdined
t byl Geartiakoxysal bepyhlghifmtipehasmdduiidontlod oRdraila
2(q:5, a trialkylsilyl group having

R4

Rs_@h’
|

_—

OH

(wherein, R® and R' are optionally the same or
different each other and represent a hydrogen atom, a
halogen atom, a nitro group, an alkyl group having
carbon atom(s} of 1 to 4, a fluorcalkyl group having
carbon atom(s) of 1 to 4, an alkoxy group having carbon
atom(s) of 1 to 10, an alkoxycarbonyl group having
carbon atoms of 2 to 5, a trialkylsilyl group having
carbon atoms of 3 to 10 or a cyano group, R’ represents
an alkyl group having carbon atom(s) of 1 to 4, an aryl
group having carbon atoms of 6 te 10 or an aralkyl
group having carbon atoms of 7 to 20, R® and R’ are
optionally the same or different each other and

(6)
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carbon atons of 3 to 10 or a cyano group, R5
represents 30 an al kyl group having carbon aton{(s) of
1to 4, an aryl group having carbon atons of 6 to 10
or an aral kyl group having carbon atons of 7 to 20,
R6 and R7 are optionally the sanme or different each
ottepresenRbar bpiesgrn atloydr ggerea Hty ganupl kgviggog@rbon
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t|on nmet hod according to Claim 10, wherein
thé'lstéhacw%ﬂ’mﬁ ARMBBHBBuNd of the fornmula (6) 10 is
N-(5-nitrosalicylidene)-2-amno-1,1-di(5-tert-butyl-
2-n-butaxyph@mymmdﬂqntimummeohom-éEcording to Claim 10,
NivieSet rh Ciyhé deag) ciamdiarihel din(doded tobutNe- 2oBmula (6)
bﬁk@ﬁyppfnﬂiir§59m§3¥h1heﬁ%QQQHlenéuﬁ1@*dIQ§ tert-butyl-

ot L o e e

sAYIQHFERRERY he- oaﬁsem} -3 PIR®F G hula (6) in the
formof optically active body. 20 27
12. The production method according to Claim 10

or 11, wherein 6,6-dimethyl-3-oxabicyclo[3.1.0]hexan-2-
one in the form of optically active body is obtained
with a salicylaldimine compound of the formula (6} in
the form of optically active body.
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