SPECI FI CATI ON N TERT- BUTOXYCARBONYL- 2- PYRROLI DI NONES
AND PRODUCTI ON METHOD THEREOF 5 Technical Field The
present invention relates to N-tert-

but oxycar bonyl - 2- pyrrol i di nones, and a producti on

met hod thereof. 10 Background Art Conventionally, for
N-tert-butoxycarbonylation (hereinafter, abbreviated
sinply as NNBoc formation in sone cases) using

di -tert-butyl dicarbonate of 2 15 pyrrolidinones,
there are known a net hod SHEGUHIATERtonitrile as a
reacti on solvent (see, Tetrahedron, 61(13), 3271
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US+5024994 hod of using triethylamne as a
re'I::%’c;?hﬂf.‘iqc'?l 3 see, VK}98053271, a met hod of using
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reg@@m&%&%ﬂﬁﬁﬁkySFd togFther indthe reaptign%f_ I

separatli ol _gr. _sol vent _an ter Is difficult,

thgg" e Pﬁ%wi RARATE, o] o 95 Cap FoEdoBEPoRmiat on
onc¢ 8 eFTINEHTRYT o PRPFRVE2 RGdr §pRBAVC a5 dkrBac skemmation in
30SPHe [fd sedle WFing eddf tarhaboged ddlceeritormioh @S 2-

15 nepliyiredd diricgrésle timeire harei kaogace, mhtHIdQ.ofhedng
686£8)tondd T (203)q , rébet CohSsa1peaR B, ¥ Cikdaron,
gi 61i(he )vaperyof (146s ﬂ)lf anﬁletﬁbét ggs uﬁfi!rl dtm'ﬁ'inglt hogs
S SamS SR, 2ol LR el

00 | NVES |aat§ g et of £ NF BRIt SPIEART T as a
2-§‘§FF8 P FOHeen S hg VEr802498f ) the pedhicshwfisusing
deSELPRBY laBdne amd resattion| golveond (semst i 9£05327),
N- Bowetbpdabifon sifn @ -pynsmt poli A0NEE14Genh bas el FEUvEnt
solwest, . JFuokhar cHdie. preésend ) | nyenbogsoogve it Nthe 1ike.
novel N-iddes béPX¥E8" B8R¥Yy polar solvents have a problem

25 that if water-washing is performed for the purpose of

removing a base used together in the reaction,

separation of a polar solvent and water is difficult,
thus, washing with water should be carried out after
once substitution with a hydrophobic organic solvent.

30 In the case of use of a halogen solvent such as

methylene chloride and the like (see, J. Org. Chem.,
68(19), 7219 (2003)), there is a problem of toxicity of
the vapor of the solvent. That is, all the methods are
not necessarily satisfactory as an industrial

35 production method.

The present inventors have investigated a method
for N-Boc formation of 2-pyrrolidinones, showing little
of the problems as described above, and resultantly
found a method of N-Boc formation of 2-pyrrolidinones

40 in an aromatic solvent. Further, the present inventors

have found novel N-tert-butoxycarbonyl-2-



1 pyrrolidinones. Disclosure of the Invention The

present invention has an object of providing 5 a

nmet hod of producing N-tert-butoxycarbonyl -

pyrrolidi nones, advantageous also fromthe industrial

standpoint That is, the present invention provides the

followwng [1] to [12]. 10 [1].

N-tert-but oxycar bonyl - 2- pyrrol i di nones of the

following formula (1): RA R5 R3 R6 RL RZNO (1)

0)----- 0- [wherein, Rl, R2, R3, R4, R5 and R6

representliedthonesmdependent|y a hydrogen atom hal ogen

atom cyano 15 group, optionally substituted |inear,

br anehéesh ®susy Chb+ Cr1vd kv having 1 to 10 carbon

at ons, Oﬁhboﬁ@e%$n§ugﬁbbhﬂﬁgg'hb@egﬁ OQ%Q@EWEP foviding

A R

car hdfﬁj o'pt| a'} t%itsl?té g‘thS @P&Hﬁtrlal
- ORa 1g 'b °l -SRb. group Ra and Rb represent each

i ndepende %’F‘% &s. h?BPo@éﬁSQ{“éni-n‘aﬁaw(?i%larwdﬁﬁdll‘fﬁ

havi Rt owing ol L bafdhont Zt-oms, aryl carbonyl group

Havi ng 7 18120Nc4pbonbubonysarbemyky? - gyl fenddie 7 of

t o Zthe af diokowetrogrst oxdbala kaXyal kyl group having 2 to

10 carbon atons, tr| al kyl silyl group having 3 to 10

car bon atons, al k¥IR having 1 to 10 carbon

atons, aryl group+ 6 to 20 carbon atonms,

al ternatively, RI' may be connected to form 30

a >C=Ogroup to a carng atomto which they

n

are connect ed, an R4 y be ected to forma
>C=0 group together arbon atomto which they
are connected, RS @§ be connected to forma
>C=0 group toget her W a carbon atomto which they 2
ar e [GHy¥¥eGied R, R?, R®, ., R° and R® represent each

independently a hydrogen atom, halogen atom, cyano

15 group, optionally substituted linear, branched or
cyclic alkyl group having 1 to 10 carbon atoms,
optionally substituted linear, branched or cyclic
alkenyl group having 2 to 10 carbon atoms, optionally
substituted aryl group having 6 to 20 carbon atoms,

20 optionally substituted amino group, -OR. group, or -SR,
group, R, and R, represent each independently a
hydrogen atom, alkylcarbonyl group having 2 to 10
carbon atoms, arylcarbonyl group having 7 to 20 carbon
atoms, aralkyl group having 7 to 20 carbon atoms,

25  alkoxyalkyl group having 2 to 10 carbon atoms,
trialkylsilyl group having 3 to 10 carbon atoms, alkyl
group having 1 to 10 carbon atoms, aryl group having 6
to 20 carbon atoms,

alternatively, R' and R’ may be connected to form

30 a »>C=0 group together with a carbon atom to which they
are connected, R® and R* may be connected to form a
>C=0 group together with a carbon atom to which they
are connected, R’ and R® may be connected to form a
>C=0 group together with a carbon atom to which they




any two of Rl, R2, R3, R4, R5 and R6 may be connected
to forman optionally substituted polynethylene group
having 1 to 4 carbon atons, one or 5

no- nut ual | y- adj acent two net hyl ene groups constituting
t he pol ynet hyl ene group may be substituted by an
oxygen atom one or two ethylene groups constituting
the polynethyl ene group may be substituted by a

vi nyl ene group, no-nutually-adjacent two nethyl ene
groups 10 constituting the pol ynet hyl ene group may be
mut uatré ycopneoked ed via an oxygen atom nethyl ene
group, et hyplyerso GEORP,OR?Yi RY| ene, grOUMJ R Aay T
Nteé&mbélé@édcﬁéb%% a?ri ﬁlwdﬂlqpmsﬁ%rew ng to

[ 1], p¥bph &t Ry Bne Rer md ™ %Qg4 &ﬂ%o %&% one or
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al k tsb"‘c’o"'l cé’l‘at?o at SRS TiAntesn REi @B gxygen

any ¥ 1 ORAVREthylenss ohonss cé’t"‘étéé}h‘ﬁéé‘ﬂe&hﬁo

f or nP%W%WBb#@W VIRQHS Ny, ed SySIsEdTpde by gr sdpy2ene

havi $FPUP ¢ 0r Y- reidl bk Yatastikcend] twphaethylene groups

N t egon $it oxticeg bidrey | pd-ymertihgllietien gnesip aagobei ngtially

[ 1] ,covmeeeien Rija Ry dXygend aRem,nmieh@ylkaenglkaupl) ethylene

represenyd o hyxyagsie a@dp.gnd R3 and RS are

connectedrbg, f@hm ﬂnteﬁum%iyc&m 1 842 11dinones

pol yAeddwd £ (ﬂ: ear on giongs L4lr¢ in

%'tel{ﬁe !!Evgy O)nX.Je @f@ trr%t%g i%dependently a hydrogen
ert

?i;b n&%ﬁ??r or branched

b8 F
3- ary i: arbgg p EPmSA AitABRabively,
prod"fﬂ:Y c1\I—‘:tferpt 'bd’t cx%ar BomyF ZaB9rFoIFE? npaRected to
conprd= R raRdcandd 1y sylssaityitadneslyse thiidens| dBRRAg
%ﬂorrhﬂvain(gzﬁ 1B REFPoRG amemE2) R N O H [ wherein,
R1, R2, RB$]RAThGENahdrf¥buthxnﬁnﬁoﬂjm}Zﬁnyrrdﬂidinones
rreardqtgs:msngjemcr[ilued whle@e@n] RW,t R di Rt eahiabrt yin the
di.cadandls (1) aRpieedhiti @ 59H¥6hbn adohELRBYR® and R®
prodite Rpritdcieda et 2e¥amakhloBYk18nally substituted
25 polymethylene group having 1 to 4 carbon atoms,
[4]. 3-tert-butoxycarbonyl-6,6-dimethyl-3-
azabicyclo[3.1.0]hexan-2-one.
[S]. (1R,58)-3-tert-butoxycarbonyl-6,6-dimethyl-
3-azabicyclo[3.1.0}lhexan-2-one.
30 [6]. A method of producing N-tert-butoxycarbonyl-
2-pyrrolidinones, comprising reacting 2-pyrrolidinones
of the following formula (2):

R Rope
R’j_i e
R2- (o)

N

H

[wherein, R', R*, R?’, R', R® and R® represent the same
35 meanings as described above.]
with di-tert-butyl dicarbonate in an aromatic solvent,




pyrrolidinones of the followng fornula (1): R4 R5 R3
R Rz NO (1) Qgl~dk (wherein, R, R, R3, R4, RS
and R6 represent the sane 5 nmeani ngs as descri bed
above.). [7]. The production nethod according to [6],
wherein the reaction is carried out in the presence of
a base in an aromatic solvent. [8]. The production

nmet hod according to [6] or 10 [7], wherein the
aromatic solvent is an aromatic hydrocarbon sol vent.
[9]. The production nethod according to [8], wherein
t he theraby cphyduotmg ROt estol metixycsattainyeane- [ 10].
The pynﬂumanmoms hefl ao€ of ¢li NEv iy A %5 )of [ 6]

to [9], wherein 5 R3, R4, R5 and R6 in the
formul ae (1) andR? Rﬁesent each independently a
hydr ogen at om o 1a tionally substituted |inear or

branched al kyl Png 1 Eg.')% car bon at oms,
al ternatively, y tMo o R3, R4, R5 and R6

are 20 connected to orm opt| onal Iy substituted
pol ynet hyl ene gro 1 to 4 carbon atons. [11].

The pr.oductio rret d accaording to any one 6
PR B TR R RhnaY Poprenant( the same

dha TR

d nfi' A rfiesf V&-dm and R3 25 and R5

are lg%o?meét dd Thef erﬁﬂaﬁtgglﬁ Bethey sewerding cp (6],

pol ywhesAendgriags tion g Tamried ausodnattbes prpéBhce of
The priaketirornmethohtbos aradiveptt.o any one of [6] to
[9], wher ¢BN.RIhe RBrofdcanén Retilod heccdaimy as ([¥] or
nd (2), repgesantti dngak 3aPentnd sR3An3drahdtRe

ar e ipinesd @b G dirdnta (CH3) 2C< group.  Modes for

Carryi ng @gq “ﬂﬁe'ﬂi‘@&ﬁbf’?@’}ﬁeﬁi eﬁcamﬂgltoaﬂ ¥y

be I& solvent, is

N-tert- u&g cai}on Jg roI| i.NONES oF he Fg hars:
%? %l% éf r ing to any one

i(5)1/2r e'{ﬁeiw g[erll' iHa %as Bsy ggn B(%ef’ oBt afR&Rbyln the

r eack iy 2 ]r)olai“cﬂ rf&r?e§eQFeFﬁ’étf 6AFH dndependently a

hydrogen atom or an optionally substituted linear or
branched alkyl group having 1 to 3 carbon atoms,
alternatively, any two of R', R?®, R?, R', R® and R® are
20 connected to form an optionally substituted
polymethylene group having 1 to 4 carbon atoms.

[11]. The production method according to any one
of [6] to [9], wherein R!, R?*, R* and R® in the
formulae (1) and (2) represent a hydrogen atom, and R?

25 and R® are connected to form an optionally substituted
polymethylene group having 1 to 4 carbon atoms.

[12]. The production method according to any one
of [6] to [9], wherein R', R?*, R* and R® in the
formulae (1) and (2) represent a hydrogen atom, and R®

30 and R® are connected to form a (CH;),C< group.

Mcdes for Carrying Out the Invention

The present invention will be illustrated in
detail below.
35 N-tert-butoxycarbonyl-2-pyrrolidinones of the
formula (1) [hereinafter, abbreviated as Boc-2-




[ hereinafter, abbreviated as 2-pyrrolidinones (2) in
sone cases] with di-tert-butyl dicarbonate in an 5
aromatic solvent. This reaction is preferably carried
out in the presence of a base in an aromatic sol vent.
R, R, R3, R R5 and R6 in the above-descri bed
2-pyrrolidinones (2) represent each i ndependently a
hydrogen atom hal ogen atom cyano group, optionally

10 substituted linear, branched or cyclic al kyl group
having 1 to 10 carbon atons, optionally substituted
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30 Alternatively, any two of R', R?, R®*, R', R® and
RS may be connected to form an optiomally substituted
polymethylene group having 1 to 4 carbon atoms, One or
no-mutually-adjacent two methylene groups constituting
the polymethylene group may be substituted by an oxygen

3% atom or sulfur atom, one or two ethylene groups
constituting the polymethylene group may be substituted
by a vinylene group. No-mutually-adijacent two
methylene groups constituting the polymethylene group
may be mutually connected via an oxygen atom, sulfur

40 atom, methylene group, ethylene group or vinylene
group. As the substituent optionally substituted on



t he pol ynet hyl ene group having 1 to 4 carbon atons,

the sanme substituents as those represented by R, R2,
R, R4, RS and R6 described above are nentioned. It

is preferable that R, R2, R, R4, RS and R 5
represent each independently a hydrogen atom or an
optionally substituted |linear or branched al kyl group
having 1 to 3 carbon atons, alternatively, any two of

t hese groups are connected to forman optionally
substituted pol ynet hyl ene group having 1 to 4 carbon

10 athespoFymethylene gmoyp éfaoriag € tteatd Rhrbld, aRéms, the
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{Finﬁ?%ﬂﬂi athg’Y [9E@UPanPnOAPRYL groups sebreEyhroroup, n-
am rEtihgrovgr amd, thei Adkehybygibapalkyl tdmeodpkehaving 3
opt itendld wardenngtomss sbshi haeat cgulbpasth gedipy)
gr owy,cliodrezgyl groapp and5thet Dyke gr RaPogbRAZYd LNEGHD. groups
phemydcryaeup, chabirometh@xy §a6RHNYELcHIOHPethyl group,
F3eN 21 ORICHRRAN 1ggeuapan§1w§ométﬁf1 group,
hdeﬂXMR@ﬁQﬂ@Xh@ kékogﬁoue§i§§ Br&ie eh qup qd the

X% éh% h

e eart AP rovs
Such: %stg § RN R T RS
gro% & stitu nt “such as an acetyl group,
enzoyl gr p, benzyl group, phenyl group, methyl
group, methoxymethyl group, trimethylsilyl group and
the like; aminoalkyl groups such as an aminomethyl
group, aminoethyl group and the like optionally having
a substituent such as an acetyl group, benzoyl group,
35 methyl group, benzyl group, phenyl group, tert-
butoxycarbonyl- group, benzyloxycarbonyl group and the
like; hydroxycarbonylalkyl groups such as a
hydroxycarbonylmethyl group, hydroxycarbonylethyl group
and the like optionally having a substituent such as a
40 methyl group, ethyl group, n-propyl group, isopropyl
group, benzyl group and the like; aralkyl groups such




group, benzyl group and the like; aral kyl groups such

6 as a phenyl net hyl group, phenylethyl group and the

like optionally substituted with a hal ogen atom

al koxy group, hydroxyl group, nitro group, cyano

group, alkyl group having 1 to 6 carbon atons, aryl
group and the 5 |ike. Exanples of the optionally
substituted al kenyl group having 2 to 10 carbon atons

i nclude al kenyl groups having 2 to 10 carbon atons

such as a vinyl group, ethenyl group, 1-propenyl

groups 2-gphopeimdtiy)l gy, phautydethygr gupup?-albdt eéhgl 1ike
gr ouppt Bemal Bnydub iyt eandvitthe d iléQogen atom, alkoxy
hydr@i@@@f w@l@%mﬂf O ¥l G@roudS dyano group, alkyl

hydr gx theny! | 0
sspbsﬂ,wt ed Wi tsﬁ la%bss?{%ﬁf%fgﬁqagkgg 999'1'_1'1: 03kl ¥ne

roup, et o
o, scPPETRL LR A | ﬁoﬁt@sﬂf’%@ xeny
opti QAP r“ot?ﬁ""‘ﬁa fguget glsgnyl
car b%’FP%R YR FfddCa Y &FPogr Gaems AREht AFI 2gVdBp!
and 9FRMR 4 |KEhaRvilogdoup s JoPrioPengd @rekp . a2hrrogenyl
Hr orgrettikoXd brtemy L leyrdnaxy 2 -gusepylngrpop203gbotipnyl
cyanmrapmoEnd dibey |ligrequpydavixygathoaybatRehph gabaps such
and dfea [Hydrodpaloasyiefthiehg 10ptirbapabhy snbstikyt ed
am nept YRy RGIUEAY tAFed0 wdkBURS sABkt28abhY such as a
;Egﬁ;ﬁﬁﬁ{ﬁe%%dﬂq e%h%libgtrlﬁgtenh iESEp@S gﬁ%gce%%(%ﬁﬁorwl
n ) )
t e[jt t Egit oéﬁg%gga%% 1§{ outpptiona OX C%rgg%r y#}pﬁgoup
gr ot " ik ook %lngagggﬂ agﬂgs FHSEPFEe ?NP
A R I S e
al kya ct’zfr*-t?&r?% a3PBupS1KQFYNGTreuPe BYIresy bos eeBnEnLtRd
s Froydet Wyagooggound phkyLi gecupahgving bbnte §roaxison
haviatpns taad®@headée.at ons such as a benzoyl group
and the |Ekxsnpbeylaf kjle grptuipsdidy rybstitat2@ amihon
at onrascinadudebaniyb greupsabgtibfali¥esuBStituted with
al kexyaideli tele@PSubaVEBJad hEelPLCIEHRH, A ONBoPL ChrA ,
B MmN MR, IbaHRy2Ngrbif, | LEEL - Bﬁfﬂﬁéfﬁéﬂ}l group,
grOMZ%W'x%a}bbﬂylogE@ﬁPOQnE Eﬂg ]S.#ﬁ rnd oxirF]e \ﬁroups
tri Mla%' 'ayhyﬁE:BHQiﬁ!i]Qo 990 i) :¥yir9:|r.19cl)’lp§rou
the like.
Examples of R, of the -0OR, group include a
30 hydrogen atom, alkylcarbonyl groups having 1 to 10
carbon atoms such as an acetyl group and the like,
arylcarbonyl groups having 6 to 20 carbon atoms such as
a benzoyl group and the like, arylalkyl groups having 6
to 20 carbon atoms such as a benzyl group and the like,
35 alkoxyalkyl groups having 1 to 10 carbon atoms such as
a methoxymethyl group and the like, trialkylsilyl
groups having 1 to 10 carbon atoms such as a
trimethylsilyl group and the 1like, alkyl groups having
1l to 10 carbon atoms such as a methyl group, ethyl
40 group, n-propyl group, isopropyl group, tert-butyl
group and the like, aryl groups having 6 to 20 carbon

3




1 to 10 carbon atons such as a nethyl group, ethyl 40
group, n-propyl group, isopropyl group, tert-butyl
group and the |ike, aryl groups having 6 to 20 carbon
7 atons such as a phenyl group, and the Iike.
Exanpl es of Rb of the -SRb group include a hydrogen
atom al kyl carbonyl groups having 1 to 10 carbon
atons such as an acetyl group and the like, 5

aryl carbonyl groups having 6 to 20 carbon atons such
as a benzoyl group and the like, arylal kyl groups
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- (CHgycirp, - 2@50 o )ngfou F) gg;ft blflt

SOt e 1)91 Z aav 85281 oLB6on
e[tk{/h}é I %Sﬁ 2 (k:,‘i §r uP ﬁ%

3- nmet - -p

pyrr I|d| gg] ?Eﬁ %m pre.S @?Eqﬁ ﬁﬁtﬁ@

8 2;%’;7'?7} &’ ﬁ&ﬁé‘ecézi I4PF t BYP- 95 pBrr ok} di RoneR and
3- ethyl - lzfaaﬁnrtoﬁir&.uﬁénef &hsrSawozlwr%rmaimneanq the
cyc e are meptienedi-none, 4- net hyl - 4- propyl -
¥yrrolidinone, 2-azabicyclo[3,1,0]hexan-3-one, 3 5

azabi cycl ofB: 4. O (Ekan--2- O1&€H.0,:6- di-eHhyL -3- (CH; )}, C<,
azaliayelog],3.(¥.)QLkexagH2eone; HL)

azabi cycl o[ 2. 2. 1] hept an- 3-one, 2-

AN AN T
KOs AN LN
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Examples of the 2-pyrrolidinones(2) include 2-
pyrrolidinone, 3-methyl-2-pyrrolidinone, 4-methyl-2-
30 pyrrolidinone, 5-methyl-2-pyrrolidinone, 4,4-dimethyl-




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

2-one, 7-azabicycl o[ 4. 3. 0] nonan-8-one, 8- 10

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

azatricyclo[5.2.1.02' 6] decan- 3-one, 4-

azatricycl o[ 5. 2. 2. 026] undecan- 3-one, 2-

azaspi r o[ 4. 4] nonan- 3-one, spiro[ bicycl o[ 2. 2. 2] oct an-

2,3 -pyrrolidin]-5-one, 3-(2-propenyl)-2 15

pyrrolidi none, 2-azabicyclo[2.2.1]hepta-5-en-3-one, 3-

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

2- azabpEayed DA np ], 06 @r-d&n@th&lonepyrrondinone, 3-ethyl-

8- azabheycd Oldhnddd, ann- yqu-zz Q@olﬁdlnone 4-

azat & SV S %- ﬁ%%l j 1A% %Qj% BiRy %nﬁh ogy% 3z
]"h -

gzar#%rtgyéf g][%qtalqoc %[z% r‘?é‘ i ggggﬁzgh% af‘?rugro_

pyr rftd x@?' “PP&Ilalnone 4- benzyl -

met WQ%WWQ eﬁ ﬁd#@ptmeﬁh@wca?bonyl 3-

az ab wakel o d.olf Vshddaetanele onet hflFa2abp5cprdpyBr dl 0 tomtan-

25 2Zidneacet-atzabingyicilpl{4.3.0nonan-8-one, 8-

B ( 22zetoipyyrdlal [i4dizn-03nphkacrybake, 4-

3- phei rizyang el .izdilneAe s 14eBRRNYL 0B PyjL Ol i di none, 5-

d'F*ijBﬂrééﬂ&M&ﬂH Jdingres 13nhd=Bxds oxypheayl ) - 2-

Pyrrfd 4 Inonan n iro[bicyclo[2.2.2]octan-
rﬁy PP ML

ﬁ S 6ﬁ%&ﬁp |non

pyrr&ﬁﬁ(ﬂ £-h

enjr

qRERLSY &P#%rﬁdﬁ%ﬁgtaa@h%r%@nﬁ 3-

pyr A HEHE L 34 2a0d06R ) 28- 8y PPE | AT ABARLCUCHRE hoky? lrota-

pyrr%‘lwfhm@ 8. Pénapisupésewng?ﬂ%nwar%oﬁ@ 74ane, 4-

benARabalcycdelBol2i-di- Adné]decan-8-en-3-one, 4-

4- pleeratindey-cdofpr. 20Ri. @ nbiepdecan-8-en-3-one, 6,6-

- hydranyord-setalzpbd 2ypiol 6l L db ibaran 32 hywls pxe§ ; 8-det ydro-

35 Zjagabdldydileqne .l . 41 hgdaaxy-bnby ds oxeney Dyt - 2-

pyr iprir@d1n@1@ond, 35dbBRERYL 22p¢r b PX&@tlone, 4-benzyl-4-

azame%@llab&p &L@qhaﬂoﬁeone»eén aa&n@n dj oxa-

azaly 38 Oﬁtﬂgx 799€on % gﬁgft Y5 o§%ﬁ&£§olidin-

ﬁza %Ls 91% n oxb i(fdin 4:9 ~yl)acrylate,

azasjolr 5271 ran- é i § 2 1i n 5.

tric 1p§fr8 4 853“% o ep ﬁn%. 2 TR G5QLigtnone,

tr|é§a 15 521 PESTRLAAIRANG . on - b3 TRRITOXFRRR YA -

L BEFAIPAngnE} nanBRSDY - %G EEHR bR oL . 0 Hexan-2-one,

pyr foichdiorené - ryrrelédpnons. néth&+dI¢¥HQ¥Qﬁ2ﬂ|none 4-

3ﬁhemmnnmhdd2npyaroﬂrdydnnsy 2-gydrohi@iore, 3-hydroxy-2-

azaypymolldddhnoran48acaeoxi - 4-pyttobBitdinone, 4-methoxy-2-
pyrrolidinone, 4-tert-butoxy-2-pyrrolidinone, 4-
benzyloxy-2-pyrrolidinone, 4-phenyloxy-2-pyrrolidinone,
3-hydroxy-4-methyl-2-pyrrolidinone, 3-hydroxy-3-methyl-

35 2-pyrrolidinone, 4-hydroxy-5-hydroxymethyl-2-
pyrrolidinone, 3,3-dimethyl-2,4-dioxa-7-
azabicyclo[3.3.0}octan-6-one, 3-phenyl-2,4-dioxa-7-
azabicyclo[3.3.0]octan-6-one, 3,3-dimethyl-2-oxa-7-
azabicyclo[3.3.0]octan-6-cone, 1,4-dioxa-7-

4) azaspiro[4.4]nonan-8-one, 4-aza-10-oxa-
tricyclo[5.2.1. 02" Jdecan-3-one, 4-aza-10-oxa-

OnE



azaspi ro[ 4. 4] nonan- 6-one, 6, 10-dithi a-2-
azaspi ro[ 4. 5] decan- 3-one, 4-acetyl am no- 2-
pyrrolidi none, 4-dimethylam no-2-pyrrolidinone, 4-
benzyl am no- 2- pyrrol i di none, 4-benzoyl am no-2 10
pyrrolidinone, 4-tert-butoxycarbonyl am no- 2-
pyrrolidinone, 4-benzyl oxycarbonyl am no- 2-
pyrrolidi none, 3-acetylam no-2-pyrrolidinone, 3-
di met hyl am no- 2- pyrrol i di none, 3-benzyl am no- 2-
pyrrolidi none, 3-benzoyl am no-2-pyrrolidinone, 3-tert
15 bttoayers bonyl anpho- Liqudn - 1edi-aR%e ,33-hydroxy-9-
benzyk gyyeps bOy | o noor?arays"loqié dl4r19.ré%c plehl-
bUtoﬁy£§%£¥EW$@génopQﬁ §Yr%oagd1none 4-
but o SN 2noeyr ig%g ’
thox | n }/&? haIne d'CCI gde, 2,4 20
pyrrof‘l dpl’nedL h Ié?fbari e F908ce, L dndisbircdri y active
bodi 28T M Rt - APRAr §1988 . Phd 02 48hdat2di nones (2)
may %@iﬁ%k‘eoﬁlmﬁmq o0 ket yAemiods2or may be
pr odREEEP iddne . 4retinsddylemicomiepyirablydauanhbable
pr oderen &y Jend roe- 2 yused. i dEnamel, 4 -bknkbg1basRot 0- be
Usedpyrrdlnilimeans j on tdmchudexpar8bRel afihsobi ne,
| sogpy el iiEindhdY divaRMlodFcaeByhiydkReno22Pi col i ne,
3-pi ﬁdM%dfhoﬂE‘ngdE%t aaletbdbpﬁrpéiéihgﬁédlQe
2, 5 iﬂét@lﬂ%mﬁ% %?:‘iio'ﬂh Gond, 431 HEhEY P Sinino-2-

QI QR

ﬁetgﬁog tghoy R R e A

anii "PIFEP gPéHPPFne

tr| e é’art Janylagdngr anPREro L hahngnei nbt B§TEM ne,

qYﬂémi%mﬁﬁBHérHyPﬁFﬁé%h?#Wﬁlﬁe 5-tert-

anﬁqﬁﬂﬁngghqmmﬁgmlpogethyl 2-pyrrolidinone, 4-

di aZfihoydiofifhot 20pymdedidienpel, duccinic imide, 2,4-

4 azatriropdiddn@dd odleoahdneheabiké heahd kept IbeEEy hasesre

can teellesed heirR@fy and itReC@mRenati on of two or nore.

As the basie 2ipysrefeifialle (hHahadOve produced

N, N-aligsla Hlga o 8RB dhBen8ad Lfi £LIV)AM NGad e%r%gfdother

eaC%é&b@QEy’ercEﬂﬁﬁgcgéfégsggaifagf fﬁﬁdéﬁ%

950 qmint of the base to used 1s u

rmle ratéo efe q?% OZtolrmIeratlo vvith

[ es ec %fi Qi &Fﬁoﬁ@s Psed in the reaction

nc ude pyr dine, gquinoline, 1soquinollne N,N-
dimethylaminopyridine, 2-picoline, 3-picoline, 4-
picoline, 2,3-lutidine, 2,4-lutidine, 2,5-lutidine,

30 2,6-lutidine, 3,4-lutidine, 3.5-1utidine, 3-
chloropyridine, 2-ethyl-3-methylpyridine, 5-ethyl-2-
methylpyridine, N,N-dimethylaniline, N,N-
diethylaniline, triethylamine, tri-n-butylamine,
benzyldimethylamine, N-methylmorpholine,

35 phenethyldimethylamine, N-methylpiperidine, 1,8-
diazabicyclo[5.4.0]undec-7-en, 1,4-
diazabicyclo{2.2.2]octane, and the like.

These bases can be used singly or in combination
of two or more. As the base, it 1s preferable that

40 N,N-dimethylaminopyridine and triethylamine are used
each singly, or these are used in combination. The use

10



Exanpl es of the aromatic solvent to be used in 5 the
reaction include benzene, toluene, €thylbenzene,

i sobutyl benzene, xyl ene, diethyl benzene, cunene,

cynmene, diisopropyl benzene, nesitylene, 1,2,4,5-

t et ramet hyl benzene, chl orobenzene, dichl orobenzene,
trichl orobenzene, bronobenzene, di bronpbenzene, 10

br onochl or obenzene, fl uorobenzene, a, a, a-
trifluorotoluene, nitrobenzene, nitrochl orobenzene,
benzonitrile, styrene, anisole, dinethoxybenzene,

et hydmoumnzaatthe Wials2d- ebhykhaxyl) pbt Gakiatey MO to 5 mole
di netditleanigreteradng hezl ikkea hsi1é8srhtebeyablerespect to
ar orafd Q_%@fyyﬂfalﬁggggqu Xyl ene, chlorobenzene and

a, a, a- t %! nent | %
t | $ Uﬁp Q a it ﬁ‘%ﬁf e used in
ﬁihl%ﬁg‘? %re Ssabhb, BONEHE. (OLISTE Corivenseqe.

t wo 1§PPY3F LS é.en?hexa'ésns.m hEtBYlPRBZARSNEEHRENE,
sol vamenes did§ePrerylbensente; gasikuiene. pteletabty 1
to rotwemgithylbgnizgneit Ahlespbenzenet hdichlorobenzene,
2- pyrighilgmebpeas efi2) . bThaocusszaneundibfomlobémzdéndut vl
1di carlomdaha ordbengeakl yriuboobngphe, rali @, @referably
1 t erd fMRbgoté2ueabl, OnW LBLERSRRE! APtibHéhlorobenzene,
2- PYehondithQRes @%&rellae 999¥81995&ﬂn@ﬁ%£ﬁfé‘1{ b | Stnyl
car kg % ateg h0> 8¥AURhE DYoL XL gic ¢ YT O 1 di norie
(Z)diﬂ &?}%%&&ineu X d Lﬁ r ?Qaaedang antaronatlc

nd adj ustin
m xt ure S BT ee’if‘ 6}% E%ré’é"@ttign sP&FFﬁé‘rtﬁt'umlg?ﬂE' xylene,
abo¢81QEebepGERer 8REt Pon®maf- BFiblpereteluere awR by
dr ofsPtdoaedol ks o RIFPOBERTIY direfanabyt golvent,
di c&rBuraeeisr mghtianedbut yl dicarbonate and a sol vent
i nt o a sdthesersclormudsethayf b2- pgedoindadnhes(?ed andtwd or
285 awoent i Theokseninowitl df HIRLexSalaticd skagsentThE
aboveudesgribed boagbignt ! LAPLS AlpFOrdSabi4sUaldey 100 weight
therbangew@tn0CebfebENPET Bl dIN £- N0t tHElonddam )t he
boi 1'ing p@j ity f alnla%nrte%‘ft 9088 VSHEgblcgngLfﬁ&F el {5

conpStEn Tl MY - et R

2obtalne F vﬁBs% g %%% P¥y %&% ﬁ@tlon of

t he reacgﬁgh b §d reaction is carried out, for
example, by mixing 2 pyrrolidlnones (2) and di-tert-
butyl dicarbonate and an aromatic solvent, if
necessary, a base, and adjusting the mixture at desired

30 reaction temperature.

The above-described reaction may also be carried
out by dropping a solution composed of di-tert-butyl
dicarbonate or di-tert-butyl dicarbonate and a solvent
into a solution composed of 2-pyrrolidinones(2) and an

3 aromatic solvent, and if necessary, a base.

The above-described reaction temperature is
usually in the range of 0°C to temperature not higher
than the boiling point of the reaction solvent,
preferably in the range of 10 to 100°C.

40 Thus, a reaction solution containing N-Boc-formed
2-pyrrolidinones (1) is obtained. It is possible that,

11



distilled off an isolation performed by silica ge

col um chromat ogr aphy, however, usually, a post-

treatment operation is carried out for renoving a base

5 and the like used in the reaction. In the

post-treatnent operation, water or an acidic aqueous

solution is added to a solution obtained after

conpl etion of the NNBoc formation reaction and these

are mxed, and liquid partitioning is carried 10 out,

t hereby renoving the above-descri bed base into an

aquediters alanplEtichkhefwatk rgaepdbati ansvili-Bnwatier or

an ot i 10 Il eEUS a90 110101 1RY pee Fe@heedyodtilica gel

r epess Ry cﬂﬂoma&oajﬁgherer%%wke LEaki1abt e pashLng

wi t r\:@hﬁ% (b;%q:lé%‘llé% s¢! léta'rg'qed\’\@tcitﬂl @grl §?ﬂlgg§§§eg base

355 a'ds%g ?L%“%%%S r23 c%
np es e acl ed°; Phe above-

|

descrl bed ?ac ?CP% {etiRe ?%?’Ui ApPRaTiATte WSty ot @n

aci ¢ P& Chl 8r1 &é‘mh%&r g§émdbtenfdeclutifenrpbtained

aci ®f Hﬁﬁbé?WﬂH%QFiﬁélefaﬁéet eBprkEprapdion gaapet hendand

20 G&@@ﬁ @rgcimgd xedi.t pnd adadidndarhétiokéhg Thecaseied

Aot .ofthielredy aeimdying tbuahbyvendéberivagebate Oihto an

to aiemmise soatitdonpr efies abdyhidnd oferdd ford abith Wddbr or

respaClaci@iad RaweoubxabRbesoff mhfiepbagsrtPefeodsed in

car iepea teld yt.her washi ags & ﬁﬁimwé ht aalé@f Rasting

aquea4h Sq latc'iﬁac' AgLudEsak i‘kk% 81[5 eated
§| de and e TTK 3

Rk T e
car %onate A CP eﬁﬁ Hﬁo ??é"téi'lse BfafBSVe-
A A RAL, Kb one Sbbat Chat p e pante

SO
(ar ﬁ&ﬁgﬁe(ﬁh’&rf’ﬁé“l FRigTide ¢ hydregen foienideatsiehfuric
t he 281 9maPPeseBPY At agiedanfnthtel gk tawh dxgarsiraldgids
sed agetilc peidanditvict deldpanposike ofikk 5solThiengsiche
pr o@moungr oifnphesengcidsuisl upaatiyiOmitige prapey tof IS to
or gani model vantioot heeféhanlB5l t fe RIMoBd iFatsQ) Wi
nay reepaddedoi B PEEEOr MG oHAthHeNBaRREAB! b@NusERCin
Ki ndag2¢idgeoaOURt Rishheg Q@J‘E&r?‘%iytqpt P8 fhan
st he sgheaRti Qoigltygﬁlt §n@i@de n%kfp.@:[ tn'lé:ﬂ'gz oxi
reSt(Ebﬁ'iﬁﬂ h yéx??éa:’]ﬂ a§£ \yrEIIPndrgoanl %C a. ke
? tan a?n arbon ? % ﬂ%c iJ aﬁbﬂaﬂga&l} asés-lum
car o%a and tlE)Z {ikz)l alkali Qetal bﬁrﬁ%nates
(scdium hydrogen carbonate, potassium hydrogen
30 carbonate and the like), etc.

In the post-treatment, the aromatic solvent used
in the reaction is usually used as it is, and for the
burpose of dissolving the product or improving liquid
partitioning property, an organic solvent other than

35 the aromatic solvents may be added in performing the
washing operation. The kind and use amount of the
organic solvent other than the aromatic solvents are
not particularly restricted.

Thus obtained solution can be subjected to

40 concentration of an organic solvent and the like, to
isolate Boc-2-~pyrrolidinones (1). The Boc-2-

12




12 pyrrolidinones (1) may be further purified by
columm chromat ography, re-crystallization and the

i ke. The nmethod of re-crystallization is not
particularly restricted, and usual re-crystallization
5 met hods may be used. Exanples of the
re-crystallization nethod include a nethod in which a

crystal is deposited by dropping a poor solvent after
di ssolving in a good solvent, a nethod in which

Boc- 2-pyrrolidinones (1) are dissolved 10 in a

r e- qrypsdcdlild izainiean (39| want vei Ehirtaaki BeriEhed. v¥h8olumn
sol WHamdtoLehyd e @%gg&laulazﬁuahabndatﬂﬁt hedein

whi ch af tehe dhesRbY i §18 f@-@riﬁﬂﬁg@% dgrzafg Wt
SC”\5EFtic&ﬂ¥%i§°E%%QEic%e dt?on 1 aycfygF%}}ization

on
gon%%%ha s mﬁﬁﬁ?cﬁ nethods 15 and the |ike. When

t he Boc- oRE {enCHH ddizahiop medhiode include
bodlae§“et|hf° H& ¥bdFb- ée§€NFEéél i&- depygi‘a@@uhm@mp@g a
car BT Selvenike agercAiisgalvipgolin ahgoopt $ehiveyt,
actW@@h@@d}nlyhﬁnpraveerpysunéidaseses201}U@ré§51§§b1ved
IR4, iR5 aame -REysthalhezBbtoR- spytrenti ditnnesatdlg, then, the
r eprsesentonhhdssaseleaabbngepdsitos cRlstd®2; £Smethoddin
and wn ctebicred B&sbb@v@nngﬁr9|kgLBPF§§aifazaé¥EH”ééf&ent
exanpleesodfrehRe 180612 RPYIEA! b EE”B eéo&é%gtéﬁ&igﬁztg%acause
N't% bogﬂkgéﬁcggbanE %tgxrrr QPEOns rt ?se methods,

Ut QXCaL rol'1dr none,

but oxycar thyI rrolldlnone N-t
but ox t%?:ﬁ% Ip ingngsnd 1) hPF@rPPticallY
but 8f§3aﬁb8ﬁ o "R NHE: PBIYS. Bt vot vt e N Ler

30 GE¥&EpLAiBBhiPSiS. grFELag| vt py¥he|oRt innie purity of
N-t &he- oBii6R}&¥r Bohy Ve 3bednyi s 2imyrovdd dimmmme cases.
Mtert- Wit.oBicamonR'-4RAr epgdl R2- pyr tbei Bbaone,

N-t prrrobitidnycas bohy| rdprystwtetlyd - Lany/ mednidigionss for
N-teft-r?>, R*, R*, R® and R® defined in the 2-

but g¥yealbanybnds Mes hyl - 4- propyl - 2-pyrrolidi none, 2 35
tart-but @a@carfa%mé&a%p%%bb%y%hg[ Eoé lei%ééalgam&e? (1)
ZEerﬁnQﬂﬁeéyﬁaEQPPyﬁu hoted W tert-

aza |ltg§% b%% r5 gg{ g ?1% mﬁn%/o'l djbnlﬂn&(ygart&fﬁyl -2-
aza '%XCYO h Fﬁ%ﬁp R Y EHh qﬂﬂﬁaxi?&?ﬁgnyl

XycC rbony -5~ methyl 2 pyrrolidlnone tert-
butoxycarbonyl-4,4-dimethyl-2-pyrrolidinone, N-tert-
30  butoxycarbonyl-5,5-dimethyl-2-pyrrolidinone, N-tert-
butoxycarbonyl-3-ethyl-2-pyrrolidinone, N-tert-
butoxycarbonyl-4-propyl-2-pyrrolidinone, N-tert-
butoxycarbonyl-4-cyclohexyl-2-pyrrolidinone, N-tert-
butoxycarbonyl-4-methyl-4-propyl-2-pyrrolidinone, 2-
35 tert-butoxycarbonyl-2-azabicyclo[3,1,0]hexan-3-one, 3-
tert-butoxycarbonyl-3-azabicyclo[3.1.0]lhexan-2-one,
6,6-dimethyl-3-tert-butoxycarbonyl-3-
azabicyclo[3.1.0]hexan-2-one, 2-tert-butoxycarbonyl-2-
azabicyclo[2.2.1iheptan-3-one, 2-tert-butoxycarbonyl-2-
46 azabicyclo[3.3.0]octan-3-one, 3-tert-butoxycarbonyl-3-
azabicyclo[3.3.0]octan-2-one, 7-tert-butoxycarbonyl-7-
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40 azabi cycl o[ 3. 3. 0] oct an- 3- one,

3-tert-butoxycarbonyl -3- azabi cycl o[ 3. 3. 0] oct an- 2- one,
7-tert-but oxycarbonyl-7- 13

azabi cycl o[ 4. 3. 0] nonan- 8-one, 8-tert-butoxycarbonyl - 8-
azabi cycl o[ 4. 3. 0] nonan- 7-one, 4-tert-butoxycarbonyl -
azatricycl o[ 5.2.1. 02" 6] decan- 3-one, 4-tert

but oxycar bonyl - 4-azatricycl o[ 5. 2. 2. 026] undecan- 3- one,

5 2-tert-butoxycarbonyl - 2-azaspi ro[ 4. 4] nonan- 3-one, N
tert-butoxycarbonyl -spiro[ bi cycl o[ 2. 2. 2] octan-2, 3' -

pyr ratakiiegcl 4o, 0 Indremt-8bwnexy 8atbenybulokecarbonyl-8-
pr opezath e Jylra A .icjineone, - 72oher,t 1bybexyeatbeg¥hrBonyl-4-
azaba £yt Dive b (14 .hent. @*5-aedadng - odetl €At £ 4Pt -

but %@ﬂi&&%d&l@@ﬁ%@;@y&%[g] BeBt aa- 2']qugacan 3-one,

2-test
o SR P
one %g: eﬁ - Oxyca bonyl 3-(2-

azatlﬁ%%ﬁf}yol[ QZPF.&'G?lG]d&é‘E’EﬁJSZGHEBtoHBtO&YFQFPOHISl 2-
butd&@%ﬁﬂQﬁﬁ%ﬂ[342aédpﬁpéﬁcﬁoF5 2-one2, B tedecan- 8- en- 3

10 o i t g yatibemivdr-§3 azabt.col ok §c ar Dohgbt8a-2-one, 2-tert-
azalhuhetiadbbrlihexazadierelob363dofbuba o7 3eh€ftone, 8-
but chepctarthauycardsalilcBckahBidy0lbexan: @1 fean Nt &L 7-
but mecardbaptt-bubendlardoRyliLeli di none, N-tert 20

but QekearRyMloTS- Benz k- Q]E¥E£9lgdé,np§e Nterie
@UtQﬁﬁﬁﬁﬁQgﬁ%%n§1b§n§¥ té EDXL 2p¥r6ﬂ dfﬂ{ﬁﬁg%n’% en-3-
tert,ﬁytqg*c%y % _%% cgo jy r 3- -3-

azah] cy o 30 X f% Rﬁi ¥t
butq¥ car g g é?r o??ﬁrn 26 v4 %&Eﬂ?ﬁe? e hy |
25 oxyca onyl -aza

cyclo[3.1.0]héxan-2-one, N- tert—

N t YA BTCEEPeRYBoRy PeR2Y 3- 3xBryFe bl dnona. Witantd at e
20 utaxyoss a;ayéaﬁbenpr-ys prYisro Didimonos i oY rioaet -

N- t dutoxygaghpodilbdnpensy phérnyé ti2yby2 rmd ik hichispone, N-

N- t dreirt -buttoxycarbonyl - 5- dit pdreyya =Berpyx+d i di none,

N-t ertabicyclo[3.1.0]hexan-2-one, ethyl N-tert-

but exteoaearybndi 3= oy db%ﬁ?ﬂﬁéwid:tx?- W R de AW mekhy1
280 N-tert butoxycarbonyl-3-(2-oxop rrolidin 3-vl)acrylate,
pheW&Ee%TL@ﬁEonEQ¥¥8§§P09y§hé% éﬁf%i a heﬁg ert-

ors%tog Es%on %g%g%&ygy 4,{:% '101

N- %ertxg ?égé 2 }Pﬁs ﬂ i) Ef @%ﬂQQﬁ'n&hé, rt-

3ﬁtt BAESXYREF pony - P EIFSARRAGAYL InA S ilddi@one, 1~

ZPeny3 -ty B BRYF TRt vy AN i Foi9d hexan-
N- t érerepuNokoEEr DBRYEY@a Feanithyt-ZEhpamaoiZ-divased 1dinone,,
2, 4Nd¢ep§rputggygqbenpyf4o|41ﬂﬁﬁiupro 2-pyrrolidinone, N-
N.t@attbbnbﬂyzaabbny7144-hydroxy-Z-pyrrolidinone, N-tert-

butoxycarbonyl-3-hydroxy-2-pyrrolidinone, N-tert-

35 butoxycarbonyl-4-acetoxy-2-pyrrolidinone, N-tert-
butoxycarbonyl-4-methoxy-2-pyrrolidinone, 2,4-di-tert-
butoxy-2-pyrrolidinone, N-tert-butoxycarbonyl-4-
benzyloxy-2-pyrrolidinone, N-tert-butoxycarbonyl-4-
phenyloxy-2-pyrrolidinone, N-tert-butoxycarbonyl-3-

40 hydroxy-4-methyl-2-pyrrolidinone, N-tert-
butoxycarbonyl-3-hydroxy-3-methyl-2-pyrrolidinone, N-

rep none
TS oM
Dy ol none

14



benzyl oxy-2-pyrrolidi none, N-tert-butoxycarbonyl -
phenyl oxy-2-pyrrolidi none, N-tart-butoxycarbonyl-3 40
hydr oxy- 4- met hyl - 2- pyrrol i di none, N-tert-

but oxycar bonyl - 3- hydr oxy- 3- net hyl - 2- pyrrol i di none, N
14 tert-butoxycarbonyl - 4- hydr oxy- 5- hydr oxynet hyl -
pyrrolidinone, 3,3-dinethyl-2,4-dioxa-7-tert-

but oxycar bonyl - 7- azabi cycl o[ 3. 3.  oct an- 6- one, 3-
phenyl - 2, 4-di oxa- 7-tert - but oxycar bonyl -

azabi cycl o[ 3. 3.  oct an- 6- one, 3, 3-di net hyl - 2- oxa- 7-

t er ttdxtt - MAiI B onfr1a22hiyerohgl-8 - By@reaimat Ay 008 -

1, 4 ﬂ@@rfditrﬁfﬂe but sGaRe - 27 4aa§§§ht 9Léeéinonan- 8

QX z _
o g %Ifl?zﬁbﬁil X7 m? ;?’?5598 &%E Ufoigear vony/
% azh 1cycl$ﬁ% dﬁyClgi 6-one E dimet hyfnZSOQer_
hy driEk RHERY GO 8-5r756‘ﬁy"lb-191’5%8|b?'c9cpJ)PQFBI?O?h‘b‘h%n
- 8-lorfer digRAer - UsattoRpi e sAybonY ke capedpprol4. 4 1nonan-8-
pyr ra3i g didrdres t -uteptycagbonydakberyt 14- apacapt o- 5-
met Hyt i-c@radyarirsol2i .di.dné ] dbictiar B -bue pxy eaebonyh t dxddarbonyl -
IPhemH dza -a-02-opa-rtaliicgicnens,. 2114 o8t t Nfecdni®fdn-3-one, 3-
but @I rertabatRixyehiLdhP2080a 82PNy cilo s 3 [ 6 Ponan -

g t1 &f torfaut Q?i)t%értbwlox§c§§'3§ﬂﬁrﬁ.oﬁ4mé]:99§@9 $- one,

(ﬂt(bé{%§ii§ﬁ;§n§% X ~-te rtgﬁyto gag%on %z
%SEF%1 %ﬁ %%% gg none, gy%g tert-

é%”tt%mceﬁeaw&oﬂ PZ&Saftﬁe{ﬁyﬁaﬁ?%nze one, 1,4-dithia-
pyr rloltedit n&ﬁéoxxﬁé}/’f’nﬁkaxyéaﬁ%ﬁy[444 beenan Hfriqre 26, 10-

pyr rdditibdian@né ert-buitexygaskyanlt bdnyradp benkbys bisgrn-B-

pyr ro@le.dilndeat -butexycbuboryd ad bocgtyHathbmg-2 -
2ut eyyoalidipoari,Nd-2epyFbotbdycankonit { £rdimedthylamino-2-
but pyyeanidiyoné- DeREErexyaa6RPEN L BEM D= L-benzylamino-2-
PYr p@rirdiliaifond- t L tePUL BYYERFHLPYIn R AL 88t AY 1120 2 -
PYr p9rirdi1i@i8one, 1-tert- butoxycarbonyl -4- tert-

1- t%ttols%smssa Qgﬁxxho% g{;ﬁwy SIA 0 ,]-
2@yr58F59#@9Q%bn§ L8 te X¥§ga %F am no- 2-

byr Lol diogne, Loter g exy ra{f %ﬁz A2

rrolll ORiels &F ﬁ% (14 %‘?ig‘}

but ERMI8ADPRRY nd- 5FY PREPRY frmRon L135¢imethylamine-2-
but BYFERLBERPPRS. benEGF BXYE BPBERFF 2R o= P:benzylamino-2-
pyr PEFFalAgAaone. t drtebtit byyesyporgonyl 1Trlrenzoylamino-2-
3But e¥rrarbéAapbaRi ndnbehyt betexycatbaiyiore telctiert 35

but bxyearyibenpbaflamihe bRt pxycal hidyydreer ottty - 2-
butoxycarbonyl-3-benzyloxycarbonylamino-2-
pyrrolidinone, 1l-tert-butoxycarbonyl-4-tert-
butoxycarbonylaminomethyl-2-pyrrolidinone, l-tert-
butoxycarbonyl-5-tert-butoxycarbonylaminomethyl-2-
pyrrolidinone, l-tert-butoxycarbonyl-4-methoxyimino-2-
pyrrolidinone, N-tert-butoxycarbonyl-succinic imide, N-
tert-butoxycarbonyl-2,4-pyrrolidinedione and the 1like,
and optically active bodies thereof, and the like.

According to the present invention, N-tert-

butoxycarbonyl-2-pyrrolidinones which are useful as a

.Qn
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pyrrolidinone, 1l-tert-butoxycarbonyl-4-mnmethoxyi m no-2-
pyrrolidinone, N-tert-butoxycarbonyl-succinic imde,

N- tert-butoxycarbonyl -2, 4-pyrrolidinedi one and the

like, and optically active bodies thereof, and the

i ke. 40 According to the present invention, Ntert-

but oxycar bonyl - 2- pyrrol i di nones which are useful as a

15 chem cal raw material or medical-agricultural drug

i nternedi ate can be prow ded. According to the present

i nvention, 3-tert-

but a::t;ematrdmlnydmﬁ e tdiniel hyl- dediahicugkbal31 tuPhherang 2

- 5 e awidila tes dasefudl pasvagelen cal raw material or
medi cal - aﬂéb@ﬂ&iﬂé at o OFY JAU LI AfS G D] _tert-
PLSW%§E3§YC A6, 3CahdLRYG1LS- EQSbQE?éf@EB 1,0]hexan-2-
(1R §Q’§’%&h 35, S0l B8 BoR)PrbeBL gAY RpFestal o
azab " &e S g‘)’t‘ BHE &BFEH‘“FQ‘EE%f F0 JRe gpyevided.
cheni cal ¥ Ih%’fer?%‘FmEﬂ“’fﬂecﬁ%élheag’rrletﬁﬂnttuﬁal"e@ﬁéﬁpeal

pr eddfedS Icdnpd eptobugedycareonyl nf - 6 odihethy Bod-

f or At YCdad 8i-dn Odhekhe-2prrecwbhichvintuoaful tas sa

ot ohsodsedr yawomstestiatude me d Vah Bf agol ol eupel ashemical
sol wericulrgox kwdr ophpkbeigedyvent in 15 the

post - t r e SRS A ONLIEY 11 He ANBolct f'oS:m@thio'ﬁe‘iﬁﬁéﬁﬁ.ﬁnt 8f the
use preseh¥eihvahtebhongt has nﬂ&% ﬁéé§ ? 'smmte a

har%ﬁﬁ%gtgeﬁhggeeSUiQ DL &0 solvent in
15€qihly re&os nd,. g&lﬁght gégxggfrbo not ﬂégéssary to

Can ntaggguice IQDI rong harmEﬁI eff t thus, special
R A ok Ao FULDRgR 61904 il e 19k qaesen:

|nv§ﬁFPéﬁegreaB§eFU eRE-Ruterers et oR By Frerrnl idigyones

medF&al PagPreadreadarinely amd ckidws tniallandduantageously.

28xanpl e, Ten Nod esuti-thattloxygsetionyla2pppduclidhnones of the

i nt preedhtt énvénthenf até owsetproapaunchdmtieml 3aw material

W2004MmaaB8285) anhi ctil tsronainig ait dtedenatdid S daadreegs

( HC¥xdmp®s) . ciinChe QraNRL 1N ¥ QO a 3} JARIES
intermediate of the following compound (see,

25 W02004/113295) which is one of anti-hepatitis C drugs

(HCV drugs).
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16 The present invention will be illustrated in

furt

her detail based on exanples below, but it is

needl ess to say that the present invention is not

lim

ted to these exanples. 5 Exanple 1 Production

Exanpl e of 3-tert-butoxycarbonyl -6, 6-
di net hyl - 3-azabi cycl o 3. 1. 0] hexan-2-one To 1158.5 g
of a toluene solution containing 10 195.5 g (1.562

nol )
was
N, N-
25C.

195.
h ur
for
hydr

of 6, 6-di net hyl -3- azabi cycl o[ 3. 1. 0] hexan- 2- one
added 19.08 g (0.156 nol) of

di net MHeaprmeRnt dinvenaadnt hese vwer e11dkss0t ¥gdiAt
fhPtRethata0l UbhOBa &n SOL4Mh Péb M&PS%@&%&% 2

2 f d
g ( n@gélEEE)tQ s & - EﬁéE {%@y over - per|o§ q% pot

§1H19£dt u?ﬂgsgﬁéxmdgﬂgﬁer

s, and the mxtureé mal ly insulated at 25C
%2 ho rs, To this solution was added 569.5 g of 1%
Btfclacid and mixed, and Iiquid-partitioning

20 was ca@?é’tﬂmc,&ﬁ%‘r ExAMPLRagEr 3obeRE nbUt oYy arReRy -6, 6-

par t
hydr

firehrny- hadzsebeeel ol 3 hl 26khexan - ane5Y%s odi um
ogen Gar BdR&t-& aquéoastsdbabeonpliititdthecondsheihg

Wi t h1 2525 5g g{ bf 56mtmsl ) tders, e-ahXed nyr16fz-a t ol uene
sol uszapiepat el ni NG Pfkkah P (ched3adRldacd 13-08'y 29. 155
but QX&EW@@”N' Nﬁd:ﬁnéjlk JﬂMLn AN Gnd TnbsQl Q@%@n
- 0n@1¥@§ °cTheIX£ %@tQ%I§§R§¥t 1 Q
)

o%n%iwaerggLu ;;¥he

dlm%xw ad;j: %i exaq
U
uto&%ﬁéﬁgd§§$ T éfﬁﬁe@?bWBFSdf°BPﬁgx8He§ a

chr olRf
4.6

e FEtIeaeE thggmally
t A?s5 FhéOEOFL@nhouSFJM PAX ODS D- 21CFF,
i XTQSGhﬁﬁ] sglphi¢movas oaddedd5 Y. Bugridda 1%

Chertixydtiochtirat i s Sk randc evixleldd. andad igned-pabtExasnirg
D PrwakiotdwredExanpl erghnf{tR1aPEr3obeained by liquid-

but mascar tistd nd wered iRty w3-tazalki2G¥Cchobs. 4. 8k bsaanm2
- ongydib h Gdehoifatd Hedens $ehukien, CetehltNYaon8s
40 %811(1472612.@@ t:)(?:'f w(a]t% S)th@n %g@ Hyl_:; §f a toluene

25

30

35

40

solution containing 349.7 g (1.552 mol) of 3-tert-
butoxycarbonyl-6,6-dimethyl-3-azabicyclof[3.1.0]lhexan-2-
one was obtained. The yleld with respect to 6,6-
dimethyl-3-azabicyclo{3.1.0]lhexan-2-one was 99.4%.

The determinate quantity of 3-tert-
butoxycarbonyl-6,6-dimethyl-3-azabicyclo{3.1.0]hexan-2-
one was obtained by high performance liquid
chromatography. As the column, SUMIPAX ODS D-210FF,
4.6 mm¢ x 150 mm, 3 pm (manufactured by Sumika Chemical
Analysis Service, Ltd.) was used.

Example 2

Production Example of (1R,5S)-3-tert-
butoxycarbonyl-6,6-dimethyl-3-azabicyclo[3.1.0]lhexan-2-
one

To 36.0 kg of a toluene solution containing 5.89
kg (47.1 mol) of (1R,5S)-6,6-dimethyl-3-
azabicyclo[3.1.0]hexan-2-one having an optical purity

17



azabi cycl o[ 3. 1. 0] hexan- 2-one having an optical purity
17 of 93.0% ee was added 0.58 kg (4.75 nol) of N N

di met hyl - am nopyri di ne, and these were dissolved at

25C. Into this solution, a solution conposed of 13. 36
kg (61.2 nol) of di-tert-butyl dicarbonate and 5.9 kg

5 of toluene was dropped over a period of 3 hours, and
the mi xture was thermally insulated at 25C for 2

hours. The reaction progressed quantitatively. To this
solution was added 17.38 kg of 1% hydrochloric acid
and afi Xoad, 0%are Maguiaddpdar Di.6BORgNQ4 .19 MES) cafiske -
Subsagieaty 1 arifphesiihant apagenkse | AYLE dBSsYBSE@dat

Wi t1h5Pc89 K0 O t1f1 %A 1WA hBédfs%%ftloﬁaE%B%%d of 13.36
aqug&*ﬁ &30/ U‘in'o‘iﬁ %Uhﬁh‘é‘ér‘é’aépﬁgl"‘hi a:?? Sndbe 8a 5.9 kg

t t al Y] q
?QR%‘ES) %uteélﬁw Bt 65 JREFORYF T 62 BT FET K %# '3 Hours, an
aza h@y tyre Vg[S groabdx. 1Rﬁ§%aB?dt% WBhE TP Hi s
sol dxva® \A/a§h9| Eeactben &#OWWQH%@#WW%
reduced pfesthis, sdlmttimin wess adlfiedd 19838 kg off
heptharieo cdwidrdoneedtir ahiomivader an@dubga ¢r Pssti €l avalng
dar maad cauiiseldQ dssbséduaiflypsithofrddia tsnltv@itiganAr A@yer
operals GastleaSswhehi YUBbNEPgt B Sa SOt Vesd 1 WRShY &Pe@ded
agaidartoeie hQubBs ssuhtaph, r st eer WossElfladi 38-7. 9 kg
kg oo w'%& tran%oaBGt{aE g‘&!ﬁ&né"aéoi‘@@i&ﬂ +’:Pm! éPn 0
55G, |9sQLye %S] E: &a Egﬁgg Cé:\.’ﬁ?t

| Ui
57 i ? eradp1y: o sdndntn 0,425 yligh 8% ”%St this
(SRRt L L R A

confiedgedoRTEFSHERosI T9 dritit wasafded S58.8 kgaof
coolhe® tadadn PGdOGPn¢ﬁEtFé§EP¥a%¥d%¥y%QQHcQﬁEPressure was
fil cearded phantowdshthyl WwEh 165 & ie Fephesmt wadn
20 operag¢dooubft siabetifheingt tielprocdidntacadrrgeated
undelgaiheduhed, pEoSsheé ereSuBbaky fSsiduetlgs afdded 38.7 kg
CrysirahephantRaR®) tBe mixture was heated up to 50 to 55°C,
terttobati%xti%bgmxl t§e6a&| SBLEYE -Beystal. This solution
azalj gy ¢lghdul Qi e X rags%% @&ggﬂfalpw' ty
2%5 glk 5 Ab was o talned o % iﬁh
Ai §EE}F%%T%¥ﬁ%BE% 11 q el Sgtaphy.
D50 mm 10 pm
(nanufact&ﬁ?ﬁf nfirmation of deposition of a crystal, it
was cooled down to 0°C. The resultant crystal was
filtrated, then, washing with 15.9 kg of heptane was
30 carried out twice. Then, the product was dried under
reduced pressure.

8.35 kg (37.1 mol) of a crystal of (1R,58)-3-
tert-butoxycarbonyl-6,6-dimethyl-3-
azabicyclo[3.1.0]lhexan-2-one having an optical purity

35 of 99.6% ee was obtained.

The optical purity was measured by high
performance liquid chromatography. As the column,
CHIRALCEL OF, 4.6 mm¢ x 250 mm, 10 pm (manufactured by
Daicel Chemical Industries, Ltd.) was used.

40 The yield of (1R,5S)-3-tert-butoxycarbonyl-6,6-
dimethyl-3-azabicyclo{3.1.0]hexan-2-one with respect to

18




Dai cel Chem cal Industries, Ltd.) was used. 40 The
yield of (1R 5S)-3-tert-butoxycarbonyl -6, 6-

di met hyl - 3-azabi cycl o[ 3. 1. 0] hexan-2-one with respect
to 18

(1R, 595) -6, 6-di net hyl - 3-azabi cycl o[ 3. 1. 0] hexan- 2- one
was 78.8% The nelting point of (1R 5S)-3-tert-

but oxycar bonyl - 6, 6- di et hyl - 3- azabi cycl o[ 3. 1. 0] hexan- 2
- 5 one was 87 to 88C. The results of 1H NVR (CDCl13)
are shown below. b = 3.81 dd (1H), 3.59 d (1H), 1.88
dd (a1, ssn 47, 6 -Winleltyl-B-28abicPloid. 130FhéRkh -2 100 was
s (3H). 80, Exanple 3 Producti on Exanpl e of

N-tert- buméy&éi my'p&npy AL NNG Gegy 0 (300

0 tolu a

ﬁ%ﬁm%ﬁﬁ#“’ ﬁ%'&. "8res Yis ArABBGYP I b2 hep rdan-2-
adde tsﬁe efat ure of the mxture was
adj ust ed T’&e 25%‘,5“4 % hdl TRy | ¢RI s )s Gitet isbewng below.
sol ution &onpbstd &F @H0 @ -(639.40 (AHDl.) 1oB8 dad (1H), 1.67
di - tder t{-13t.y |1 .Gi6car fGHAL eland 2. 553HY, of . 0@l wen®H Was
dropped over a period of 30 m nutes, and the m xture
120 gasanipghey mal |y insulated at 25C for 8 hours. To the

resul t ant psoht+ 05h mm%fl%-%e&tafbu%&x%%hw 2¢

aci q)y@’iq)ll]]d)i%@n then | i'qui d-partitioning Wwas caused

The resul} 2 dgg a as, \é%SheQ.i\ﬁ‘ th 3. Oegeg gt
5% s9 um rooge car tea §'S

1§ 0% qt er % gdg g ?k’ %J ?E?(Pr't ant
swﬁﬁﬁcéﬁf‘?‘at eﬂnﬁnﬁ%? ?m‘ﬁf%%r@e

to muaeswm gddpsiadotry28ifbst Ante &bat apaihfast30
g @E2dudignpl p eplution composed of 8.50 g (39.0 mmol) of

N- t ddt-tegttokptaibdhghrBopyte ohndli N0o5%.g Thie toRidchefwas

N- t drfopipetiowyear Bopykidd 360£ pyo rvlnitewneand tthd efR&SIre
200 ZraRyrhelrndln9Nen¥asat 8. 300 259 st @ i‘i‘o%%%e To the
quantelshil tah tNsbeht 10RUERX YERE D TWE - 2- 3%’:{{ ol ¢ %rm%h%%ic

obt QicAgd sR¥ a§§eac hERQHt 0Py
(O ”gsﬁl %?Pnan%%s%t with @J 0 g f a

US? Cégggr augaégbn rghueous solution, then,

Zy_ %urt er WX thh 5.0 g of water. The resultant
organic layer was concentrated under reduced pressure,
to obtain 5.70 g of an oily substance containing 5.30 g
(28.6 mmol) of N-tert-butoxycarbonyl-2-pyrrolidinone.

The yield of N-tert-butoxycarbonyl-2-

30 pyrrolidinone with respect to 2-pyrrolidinone was
95.3%.

The determinate guantity of N-tert-
butoxycarbonyl-2-pyrrolidinone was obtained by gas
chromatography. As the column, DB-5 (0.53 mm¢ x 30 m,

35 1.5 pm) manufactured by J&J was used.

Example 4
Production Example of N-tert-butoxycarbonyl-
succini¢c imide
40 2.97 g (30.0 mmol) of succinic imide, 29.7 g of
toluene and 0.37 g (3.0 mmol) of N,N-

19



succinic amde 40 2.97 g (30.0 mmol) of succinic

imde, 29.7 g of toluene and 0.37 g (3.0 mmol) of N/ N
19 di net hyl am nopyri di ne were added, and the
tenperature of the mxture was adjusted to 25C. Into
this solution, a solution conposed of 8.79 g (40.3
mmol ) of di-tert-butyl dicarbonate and 4.83 g of

tol uene was 5 dropped over a period of 30 m nutes, and
the m xture was thermally insulated at 25C for 24
hours. To this solution was added 10.9 g of 1%

hy diddeeitayilamiabdyanding wede 4&é€ed, and the temperature
| qied-tpar ikitaReNgawasdagaseed. tdexssc ! hentoesuhkant

Or 031G t13%E" 238 1%WREBRI Wb s &d Oof vaa % 49. $h) of
hvd%ﬁa%%r%a5geg§tslggyﬁguﬁtéo HA1 @llgy 0o FUES NEdne was

e res ?t nt r

S ani C
Py QF Rl o¥et & BP0 Rhie0 MARREeE b and PRE fieture
obt ¥&§ §h2fm§1&ﬁ’ dRsBiLpYedsabst e CorkaiiAuts -4. 39 ghis
(2152 1ykdiop ypsnadéedl- 1959 pgt okybhr Bodyech $igeid and
i m ddxeflhe theal dldfiufidt partbtioxiearbovhytavsedi nNext, the
i m deswiithintr eggentict dagaccvas cwashed whsh 79.¥% diher 5%
idet epd@inat Ayquapeht yadbohlaterdqueous solution, and further
but @ageauabaayh- sUGCHNbE i.,m';gg was obt ai ned by gas 20
chr omat ogF P e st drite e% hgszéoﬂﬁﬁn%rggeﬁl

0. Z%HGL QHE@QEU Egs &Jtﬁﬂ lfﬁ ;ﬁn oily
Appll Gally %-‘/Bol}* £h in “EO?X cﬁm&’ h =S
f o gy e prese

nv%ﬁt|5ﬁ 2FB eFH raM/naterlaIs or

rredl cal atftg Xishs |tntbé‘rtﬁé‘§F§FB§nY LygueLApig imide
1. NiFQrF9§BFS§y58r56ﬁ9F92¢ p¥PEdR i¥RF0MRs7Hf the
fol | ow nngfQ)rqrﬂHeeF“(iF)&teom@ntR@YRSfRE Negtel) 5
Ql, utokiherbenylRSucREnNiR3IimRle REs bt Fned fre oas
l@ackhriondepgrdphiyl y 2s hitdy ageaumai,0mB -nall@ges akgmx 30 m,
CyanQ25 pm] manufactured by J&J was used.

Industrial Applicability
N-tert-butoxycarbonyl-2-pyrrolidinones obtained
25 by the production method of the present invention are
useful as chemical raw materials or medical-
agricultural drug intermediates.

20



group, optionally substituted |inear, branched or
cyclic alkyl group having 1 to 10 carbon atons, 10
optionally substituted |inear, branched or cyclic

al kenyl group having 2 to 10 carbon atons, optionally
substituted aryl group having 6 to 20 carbon atons,
optionally substituted am no group, -ORa group, or
-SRb group, Ra and Rb represent each independently a
15 hydrogen atom al kyl carbonyl group having 2 to 10
carbon atons, arylcarbonyl group having 7 to 20 carbon
atons, aral kyl group havi ng éLaamM80 car bon at ons,

al koxyal kyl group having 2 to 10 carbon atoms,

trialkyl shlyk. %etepbn%kggaﬁbw 105¢ Cﬁ&b@@:r%%e@&y'the
20 gfgypo‘pﬁyﬁ%o 10, £arbon %t ons aryl group
car

havi ng 6 on atons, alternatively, RlL and R2
may be connect e\(liwtlef' Rﬁ)égn a >C=0 group together with a
carbon atomto ' ey are connected, R3 and R4

may be connecteB ma 25 >C=0 group together wth

a carbon at om tB? ?hey 4Ve connected, R5 and R6

may be connected t Hg;é >C=0 group together with a
rbon atomto mh' are connected, any two of

, R, R3, R4, R5 and RB may be 30 connected to form
an obfh@ﬁfaﬂy FSu.bsR it ®R'ed R*poRy menkly R&neegreapgnhawaciy
1 t olndepeianiEions hyslgen atemjuhadblggnaditamentyhno
et hgateure, gyt 10Ns tsubst g teldh e 1pelayTebliyheneagboup
my dec SUDSHI1KHE ff-dip HAVARGIEN toadll0Mea®B8n0htbie ,
Bt hy&ﬁﬁrmw%mwﬂgd A4 nleR&, 3%;.—3%)4@ ¥l 8p€11¢
gro‘%ﬁﬂ%l ng_ tﬂat\}itn 2 X:o 1Y)' %)é B& a%b %p, optionally

no- n roag gz s,
ConSteﬂCtt Ut Iarll.gL %e(\;g&l\;\r 8m:|.n rou% ?bLngjc{)‘uz?‘F?y -SRp

conn Ia
t hyd e é#b on
R ¢ dpdang Ed’xfc%ﬁ“boﬁwkyzl PPamld Bﬁaﬁeshsvaeeo? dkngleo
d aiATROME s REYIRAT RalearORs bAYiRg 7i hot k@ carbon
fcnrﬁH%m%])aﬁﬂéﬁmés@WDUQa@nvnnde@enqeﬂﬂIyaabOhydtqgen
at oraldroxye il @raipy hesriai Rutedlbi neabosratdmanched
al kytlrigriduyl dicdwiingxbulpo havaagbentat 00Bcarbon atoms, alkyl
Al t gyrvaip tAWngAMy towa ooktaRbonRetols, Réy1RSréws Mving 6
ar e 0 200860 alt@misOr m an optional |y substituted
alternatively, R! and R? may be connected to form
a >C=0 group together with a carbon atom to which they
are connected, R® and R* may be connected to form a
25 >C=0 group together with a carbon atom to which they
are connected, R’ and R® may be connected to form a
>C=0 group together with a carbon atom to which they
are connected,
any two of R', R?*, R®, R*, R® and R® may be
30 connected to form an optionally substituted
polymethylene group having 1 to 4 carbon atoms, 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
35 polymethylene group may be substituted by a vinylene
group, no-mutually-adjacent two methylene groups
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pol ymet hyl ene group having 1 to 4 carbon atons. 3. The

N-tert-butoxycarbonyl -2-pyrrolidinones according to

Caim1, wherein Rl, R2, R4 and R6 in the formula (1)

represent a hydrogen atom and R3 and R5 15 are

connected to forman optionally substituted

pol ynet hyl ene group having 1 to 4 carbon atons. 4.

3-tert-but oxycarbonyl - 6, 6-di et hyl -

azabi cycl o[ 3. 1. 0] hexan- 2- one. 5.

(1R 5S)-3-tert-but oxycarbonyl -6, 6-di net hyl -3- 20

azabteyst HE Bt in 9] tex ape Krmmitchy 18 n eA gretdpochayf ber mibitciangy

N- t eednrbekt oed catdomny | o:%rgqryrarﬂd:d dinfet8.e @O ffolup,N@thylene

r eacdtdgp %pw;r@i&iep ép the follow ng formul a

(2) R4 BﬁeRﬁ BeEELQu }ycgktbngﬁ £W9fffﬁfhdf§ones
oggh J¥%é”5& rppr ib S%ﬁe Hea hngiﬁagnd R®

desc 1% Jyrg_% vvi tert ut nc(fiaer enlaatn%ll n_an

aro ¢ $ol ven ere ({ | pence a

v T 01%%% s¢i4ptefe Linear or

fol | rngh IFOUR AGY 113 IRGO R1 CRZDRRO 2L PMS 30

O 2?%%@?@%’9@1 W tp, o4 R'R5RAndRR6 Répr BeandtRe are

Hameconremtiatt afdus @ et inbaldy) substitetpdoduct i on

met el smocicrdi e tgxrcGimihaving dheoeidn chlrboheatbmen i s

carried oat ThetRetpreseatexptarory DasHifrallidinones

ar oredddr@ly e .c1%inTNe hREahi @7, MRENOM agLAr ff NPy the

to Gaini Of1) Eeﬁﬁ!@’e@itﬂ “?1 d@%@@ﬁt ‘Eo§10| YRAL R? SaRA r®

@ror@té %JM&Q@@%&H LeGp gowgaﬁ %Bpgﬂmea

ai, m [o
hydroczﬁggor% ‘?z’;%ﬁ é)thal h%enyltfo (ﬁ b Poag
[

nmet hod ac
aza 1cyclo 1 O]hexan 2-one.
5. (1R,58)-3-tert-butoxycarbonyl-6,6-dimethyl-3-
20 azabicycle[3.1.0]lhexan-2-one.
6. A method of producing N-tert-butoxycarbonyl-2-
pyrrolidinones, comprising reacting 2-pyrrolidincones of

the followlng formula (2):

R RS
1
g G

25 [wherein, R!', R?, R®, R*, R® and R® represent the same
meanings as described above.]
with di-tert-butyl dicarbonate in an aromatic solvent,
thereby producing N-tert-butoxycarbonyl-2-
pyrrolidinones of the following formula (1):

4 ps

R R L

R"I

z o (1

oiok
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Clainms 6 to 9, wherein Rl, R2, R3, R', R5 and R6 in

the fornulae (1) and (2) represent each independently

a hydrogen atomor an optionally substituted |inear

or 15 branched al kyl group having 1 to 3 carbon atons,

alternatively, any two of R, R2, R3, R4, R5 and R6

are connected to forman optionally substituted

pol ynmet hyl ene group having 1 to 4 carbon atons. 11.

The production nmethod according to any one of 20

Cains 6 to 9, wherein Rl, R2, R4 and R6 in the

f or kg, @Rid ®F). mépr @denk®aahydrbgeapat oent atgle RPame

and nRearaireg £ G eldset ik df @b@van )opti onal |y substit ut ed

pol ynet hyhenengr prpahavi &9 e o dt afc?&mﬁz?g} Q- c%a%m 6,

TTEBﬁHéEEEHIﬂHE'Pﬂé&%@d%cﬁgr%2Q9§%8 g¥ gHetR%hgr sence of

G aidrg, i d 015119 an z.—'
2%

f or mul ae rese hydr ogen at om_ _and
? b r%?

R3
iy 6 or
and'f§ %{e ConQ%e aromatic solvent is an arorna1:c§.élr(:?213
hydrocarbon solvent.
9. The production method according to Claim 8,
10 wherein the aromatic hydrocarbon solvent is toluene.
10. The production method according to any one of
Claims 6 to 9, wherein R', R*, R?®, R*, R® and R® in the
formulae (1) and (2) represent each independently a
hydrogen atom or an optionally substituted linear or
15 branched alkyl group having 1 to 3 carbon atoms,
alternatively, any two of R', R?, R®, RY, R® and R® are
connected to form an optionally substituted
polymethylene group having 1 to 4 carbon atoms.
11. The production method according to any one of
20 Claims 6 to 9, wherein R', R?>, R! and R® in the
formulae (1) and (2) represent a hydrogen atom, and R?
and R® are connected to form an optionally substituted
polymethylene group having 1 to 4 carbon atoms.
12. The production method according to any one of
25 Claims 6 to 9, wherein R', R?, R! and R° in the
formulae (1) and (2) represent a hydrogen atom, and R®
and R® are connected to form a (CHj;),C< group.
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