10

15

20

25

30

39

40

SPECI FI CATI ON  N- TERT- BUTOXYCARBONYL- 2- PYRRCOLI DI NONES
AND PRODUCTI ON METHOD THEREOF 5 Technical Field The

present invention relates to N-tert- _

but oxycar bonyl - 2-pyrrolidi nones, and a production

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

di-tert-butyl dicarbonaiserefrrdchorgin rol i di nones,
there are known a net hod of u3| ng acetonitrile as a

dron 61(13), 3271
(20595 3 ?ﬁ*faﬁ%a%g YR panigpes) iy BEOBYCAzON
reaction solvent (see, HOPOPWEREAF) . a net hod of
using tetrahydrofuran as a 20 reaction sol vent (see,

USemsdavigs)) \ Fie @t hod of usi ng triethylanine as a
reactlOmhsobiéﬁbn&s@%Véﬂ%ﬁ§p5§§fat gh@ r%t using
G TE AT O e
Cﬁ?ﬁgﬁgpﬁéﬁﬁééﬁglar sol vent s have a problem 25 that

if water-washing is perforned for the purpose of
r BAGKITUR ARt used together in the reaction,

separatC@nVQﬁtaopaﬂaN Sdowent- ﬁﬁﬁtNﬁﬁﬁ6XY§aQbBByiﬁkﬁon
thhsrammﬂﬁﬁux\Méﬁbﬂﬁ$£ét§athﬂ le @ryiﬁééngﬁﬁﬁ on in
oaamesu:lasstést)utdﬁhg‘\ﬂ &I‘ tfs'eIW Bﬁogendgo%\f%%t aLe %Si‘

3 t

4 EQO%E%lig_orlde andet% @¥fs8eme

6 P e%’@r%nu §°éVEPGb|(§meof edmhee@zron
'V&ﬁgrl o(fzq ) 5ol ¥ e thq@apti ysiald N net hods

aﬁiémeﬁaﬂlﬁ@@@@s@rde yvasatiséactboy aslaenitndusis,i alo35

p?@ﬂ@@ﬁﬂGHZﬁEthmhefﬂhﬁFﬂES@@ingnt@ﬁk@h§d§@ﬁ%ran as a

| neaetigat edlaarmt Noske f ais s B9£9 6@ mﬂ‘a‘ M tWoa of using

2t pyekakidnioRess %‘%eﬂgﬁ:’.éﬁt%glv Ee RO I? ?8&85327)

Su ¢}

dgsﬁékHSQ @%O%%1 2 ?Q? ha ogen ﬁaéﬁdaﬁ&$¥ﬁQ¢
Ng?vém 3 T8 g0n ee%gppﬁié@e%}' 7218 62903)) and the like.

ese methods using polar solvents have a problem
that 1f 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.
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 tox101ty of
the vapor of the solvent. That is, all the methods are
not necessarily satisfactory as an industrial
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
in an aromatic solvent. Further, the present inventors
have found novel N-tert-butoxycarbonyl-2-




have found novel N-tert-butoxycarbonyl-2 1
pyrrolidinones. Disclosure of the Invention The
present invention has an object of providing 5 a

met hod of producing N-tert-butoxycarbonyl -

pyrrolidi nones, advantageous al so fromthe industria
standpoint That is, the present invention provides the
following [1] to [12]. 10 [1].

N-tert-butoxycarbonyl -2-pyrrolidinones of the

f ol |_ow gifornula (1): R3 12405 $ R6 RL R2 N O (1)
ooH?r34%1 FEfH®R1, R2, R3, R R5 and R6 represent

each independently a hydrogen atom hal ogen atom
cyddsolosyinsuet ditg dealelgienbstituted |inear,
branchedThe prgeent amkgmt{pmnnﬁdnnnrqpibduaofOpaawhdmng
Sat amme thopt ichaldodwiingt iNt-tked -buneaycabbangbes- or
CyGlyirGrolaldiaite 4 iy ahavigegud st&Ofﬁaﬁb@Heaiﬂﬁﬁstrlal
optdta@paintsubstituted aryl group having 6 to 20

car bon a'l‘ﬁg?’ lgo Qﬂé' %éyt Raqg%ddél% %I%Wl%%sgr tRUP

ﬁy gr epresent each

oup,

epen S‘y oden at | K Icarbonyl roup
0 avi ng zF?i et td%’f}b?ﬁsr R riagges of
havififg P WZ"G’%&PESW Baf &g, aral kyl group havi ng 7
to 20 carbon aton§{1§§ alkoxyalkyl group having 2 to
10 carbon at onsp3 h@ylsilyl group having 3 to 10
car bon atons, roup having 1 to 10 carbon
atons, aryl gr \ng 6 to 20 carbon atonms,
alternatively,R may be(&bnnected to form 30

aIk

a >C=0 group togeth r h a carbon atomto which they
are connected, R3 iy be connected to forma
>C=0 group togeth carbon atomto which they

are connected, R5 and RB na be connected to forma
>Ci@hgredm + &jot REr. W't hRA, c&? bend akbnrepragech ddvdy

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,

20 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



2 are connected, any two of R1, R2, R3, R4, R5 and R6

may be connected to forman optionally substituted

pol ynmet hyl ene group having 1 to 4 carbon atons, one or

5 no-nutual | y-adj acent two net hyl ene groups

constituting the polynethyl ene group may be

substituted by an oxygen atom one or two ethyl ene
groups constituting the polynethylene group may be
substituted by a vinylene group, no-nutually-adjacent
two_neth Iene roups 10 constituting the pol ymethyl ene

gr oub® N8B B%@ually connegt ed, vi a an oxygen at om

met hyl enéng'r &WB, °&t Ryl eRe. Broul orRViand dhe mpode | .

[ 2] Sompre P4 ek q - B xam o a1l yp ubsl tiidiutede s
accpetymgtihpl ¢rid , gwdwy ehaviRly 1RXo R3,caRboRb aardisR6onB or
15 sbdemd ouad p-4d)adapt esaineasi dodepengenidoisdituting
hy dt D¢ efo Bfd 10 1 dfle Ot b aldy vl RS tdlied eldl BG2hnObxygen
br agehed odd kyit ﬁ“éngkﬂ§ﬁgﬂg’ éng%%QQQu%E%

g:rteﬁfc%%%t e%er%%ad-%f e[) 1'1%% SOt Gt Vényggne
PO YRR oY >éoa ity T, m IR st
fB] TR NE R eng GRS M@¥ndRegutually

acc%ﬁ%ﬁ?ﬁf?Q)Iﬂﬁ a%m&ﬁXﬁﬁP RIEonR) mefiyd 4@ SRYTONPL hethylene
f or AP (49 Y%ﬁﬁ%ﬁﬂﬁng¥§“ﬁydrogen atom and R3 and R5
are connéétledThe Nokaranbupokpratbynylibzipyotedi @mones
pol yeestddmnet@riou, hehdmginl R'q R2caRBQNRALORB. anfid4ké in
13- tetd -tastmaxdye af Do md pife ferdi RGN lindrependently a hydrogen
azadtéry ddO[an Jo;iﬂirt&mm:ﬁ -UBBti[tAted linear or branched
(IRHr &g - ﬂ?@’clar@prkylca@b@nd'a%hgy alternati ely
3 APl G| of Fol. GNlegan. eongs 24Q kS ar@ HBRACK:
Pr agbich g, Nod e -t pXgarhanl vt g dhages, o
20?0@5‘{1.3]’ nareaq{ | %%ro I dl nozes o He (0] ng
orm % .<E§e N-tert- butoxycaéb nyl-2-pyrrolidinones
according to [1], wherein R!', R?, R* and R® in the
formula (1) represent a hydrogen atom, and R® and R®
are connected to form an optionally 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.
[5]. (1R,5S)-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):

s R*R?

R3 R®
R‘i_i @)
R2 N~ O

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,



[wherein, R, R2, R3, R4, R5 and R6 represent the sane

35 neani ngs as descri bed above.] with di-tert-butyl

di carbonate in an aromatic solvent, 3 thereby

produci ng N-tert-butoxycarbonyl -2- pyrrolidi nones of

the followng fornula (1): R3S RA RS RSRL R2NO(1

QO (wherein, R, R2, R, R R5 and R6 represent the

same 5 neanings as described above.). [7]. The

production nethod according to [6], wherein the

rea tlon,?ls ca rled out_in the presence of a base in
ey P5% ¥ 8 R REER AR B Iéthod

acch}’H?‘h l‘i‘b“‘[%‘;’rs o‘i’f ‘1163 [fAlletereifPamielaar(dnat i c

sol vent is an aroR#fRE_.hydrocarbon solvent. [9]. The

producti on met hBaJacteRdi ng to [8], wherein the

aromati ¢ hydrogdr bonsol vent is toluene. [103. The

producti on net R8 0| ng to apy one 15 of [61 to

[9], wherein R1, and R6 in the

for mul ae (1) and (%\r?@sent each independently a

hydr ogen at om or ional ly substituted |inear or

br apghéese £ Kyt grieup l{niaw}{!g kst %n% R&r Q‘%Br@gg{ﬁ tl&% same
Al trﬁémwgla/s @éycf

are 20 cQ grgmlgn 0 Hlogall sgbstltute
| h) é ? ?%% %n%°
HTEIILIN A e T

[0 %%‘?e’rrh?? awatﬁf E A n the fornulae (1)
and {2) L8Pr eSBAt PEOAYAESBBRNNAERAT ARLOTBINE tmd 66 or
r el thnrigterain dheoranams toist issriatdnt dgbsin erpedtic
pol yyéxr dgaxhmn gayetaving 1 to 4 carbon atons. [12].
The proddéti. omhaephoduattondhaghb@® asyoddeng ofo [[B] 10O
[ 9]wheterei theR arditat it aldi R ddbdiheoci1k@nulige tbiheasd
(2) reprgsent enbygrogest 8bRNhe tRea R3cSO-&Yh Ro Ay one
1consect e €0 for Mghdodi3) HE< K20UR: , MBdeRsfQhg RS in the
Car # yidoh LUt ot &ddven 'I%rmeenq_r %%%[i]lt 1n‘&‘é‘BQB QHtWyT‘a
be ﬂ}éfﬁ%é&“ ﬂ'%r 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; )2C< group.

Modes for Carrying Qut 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-




detail below 35
N-tart-but oxycar bonyl - 2-pyrrolidi nones of the fornula
(1) [hereinafter, abbreviated as Boc-2 4
pyrrolidinones (1) in some cases] can be obtained by
reacting 2-pyrrolidinones of the formula (2)

[ herei nafter, abbreviated as 2-pyrrolidinones (2) in
some cases] with di-tert-butyl dicarbonate in an 5
aromatic solvent. This reaction is preferably carried
out_in the Rresenc of, a base in an arongtlc so| vent.

R1 PR O R OMGRES ) ia” s8Te, cpfig1n608. RestpEaLRed bY
g???%ﬁﬁQﬁrﬂnﬂ¥§r fdﬁgﬁP§§eﬁF EBentrnBBpanbghtly a
AT DR IR T hAbgey iatem aéyaneygreépdlegne@n(am yin
10=§ub%tqqaﬁ&iith@e@ﬂ:tbraﬁbhémlodicycbboaaékyh gmoup
Shawa rgnadlt it skl vearthonThl enBeaopt ownbs | yrefdastb twtedried
|i neay ,ibranchedsehceyelti @ akkenyh ghodpoRavidds@ivént.
10 carbgh, akdreg® opi4 onel lan &S WEStint Wined adloyle - %Qeﬁ?lbed
havj fkg,r&ltﬁl%%n%%r Roy @ggg@seﬁet Lapg! k){déﬂ%z&éﬁt‘i
O?re“m q’%q | ﬁ%ﬁ %r el oRote0 290935 ni
cartut édtSrlﬁyg FBoft %Y n%rouP

ar ?ﬁﬂqﬁa u aﬁ Pn §?Sto°§5188P56ﬁ sppRgituted
ar at 332 Tr &}"ﬁ“ﬁ%\ﬁdng’r?%@lze alkppyh greHB, having 2 to 10
al KAERAK At AfisoupDtaPnAgly sEbsbitutp8nazlagoaer having
tritaltioy| A lgarbymowtonavi ngt3onelly sabbbatatedsamino
15al lgptougr .ou®Riagrngpl b0 48R ayromp atRQnmandaRy | repmgent
hawauh Grdep2tdeardign aahga@Boghht et i ¥ekyiciRdbamel Reroup
Mayh Ha epNest 6d arbohMatdm3C=Lrgli eHPbbRGE §REu ik fng
carpaqip QidJrBatrQ)o‘ﬁm'aQ%mtsheXragﬁyﬁr §r68pNRaL ey R3rans, R4
R e Bery 4 L0 g
200ar JH‘PPlaik sg ﬁlousrg;%gﬁnegt %a£bon $Foms

connec % t.o ou oget

cafbog'atomWP i ? &9 13r8a58ﬁﬁe8?885 36ry{ group
Al PSR %\?eﬁ? 29 ;?aF\RB o}*tﬁ’ﬂs R, R3, R R5 and R6
may be cBhheErati{ol¥orfm ARhR | M Be Sepaectafedo form
pol?y métfy 19898 Pg t6QIF thaYi WEtR EocarBarbahont basWh e Brey
25no-anf wHnNnect@dac 81t andoRirenay| baecgnoeptedonstfeTniag
t he 56l \ometupy [toge theoupithyabeasbbst atometobyhieh they
OXygen cadimeatted, 0R’>SahfiuR® alham beneonneted et byt &g a
gr ous® group together with a carbon atom to which they
are connected.

30 Alternatively, any two of R', R?*, R?®, R*, R® anad
R® may be 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

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

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



constituting the pol ynethyl ene group may be
substituted by a vinylene group. No-nutually-adjacent
two rmethyl ene groups constituting the pol ynet hyl ene
group may be nmutually connected via an oxygen atom
sul fur 40 atom nethyl ene group, ethylene group or
vinyl ene group. As the substituent optionally
substituted on 5 the polynethylene group having 1 to
4 carbon atons, the same substituents as those

R4. R, and ,R6 d d
Qﬁﬁéﬁéil?“ﬁﬂ%%?ﬁ?n%ﬁﬁﬁv ARG dntE (nSETRID RoSTRg, the

R4, SFE° ah bSF%lt % raesselﬁho SaditPrGEpsadeREl § a R+ R .
hyd?ogel?l qdoﬁé’lof"fr‘ §Eﬁsf“Pflﬁﬂéaeﬁrnear or
br anched Tl Rffl Pgﬁées avipgt 1Rt o B cadt’borR‘at ®is ana R

Bl teepR § st yeafdnyandm)@fdenttﬁersa gvdmpsgear etonnoeched

t 0 é@rinmml opts wnat i yu t SUlisinielant edt pabyicBbay beRe1 96O
havhagirlg tD o cCArdfbonl G @B alfteirhB@ivellly, | 8ny two of
prefig S| orddd Rle éghné%te%nQORforhthegﬁ@Eoﬂall

h 5 C e 0, f
lpgé‘i%?%ﬁbsﬁ%ﬁdﬁ%ﬁmﬁ I‘[')e%(%(}g?1 Q haw%é

to 4 carhgn 15 Here ern ato i ngl udes
a chlorlgg a lB ot ReShe %h de tthR?o&PﬂeRe
at onT P B é% dnqgen, ﬁ°@haPP9 §ub§PFt5te6r%IR9Pne°ted
grdﬂ% @&ﬁﬂrﬁf:PRF}QR?%%ﬁ'ﬁ@ﬁséﬂéﬁ§eﬂn@P&ﬁ@thﬁéaﬁeaﬂkgwp
gr APEHAVE P # 1R rkprcatiesw -at ons such as a nethyl 20
Igroup, eHaye. gtbaphahopenpytonyrioup,udesopr aiylorgmeupton,
n- HYoramdnegragigm arfdudieine lagomCydbidénal kybmgr oups
havi ng 3Extmpl18s caf bohe abwtdosAlCty as:ts tGMG] tREe R Yy 1
gr Giup QEBHOREXNY [t PraUR aaBdnt BeohkkenchaheoePAL&F a1xy1
al kol PURS ingHah 35 13 RBbaMBEBYLE gGeHPas a methyl
zog: Qﬁ.} ”Péﬂwl o} pLellT o8 d|%f5| &fgr bGhl EE pst thOQLQHyl group, n-
trl n%tb a%lbo tgflp Lét he pegé ?rouPﬁ llmav1ng 3
gr05gﬁ_ ] %¢§ ﬁéﬁ ?8u§ F%%ge{hyl
gro A ’iﬁeq Rgl ykesype P?EF%Heﬁﬁ? Bl groups
‘{) r&@%w&c@t‘f BPgr §hFh130oBeRRBY| 9FP@RIp,
beﬁz‘iﬂc%ﬂdi?ﬂ' tﬁ‘l?émglr(’g’tpouﬁluﬁﬁpﬁ?lthifér 8upuP .
metHEOAPETMA thilo wFoupr. wedihorbpetirbuprann andethe
| i Ketkegnihydalokylalirydugs ospsh sashans aai hpdebkyhethyl group
or hydroxyethyl group and the like optionally
substituted with a substituent such as an acetyl group,
30  benzoyl group, 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, am noethyl group and the |ike optionally having
a substituent such as an acetyl group, benzoyl group,
35 net hyl group, benzyl group, phenyl group, tert-

but oxycar bonyl - group, benzyl oxycarbonyl group and the
l'i ke; hydroxycarbonyl al kyl groups such as a

hydr oxycar bonyl net hyl group, hydroxycar bonyl et hyl
group and the like optionally having a substituent
such as a 40 nethyl group, ethyl group, n- propyl

gfo '%&&gﬁ%ﬂth{ " AYRy beBﬁ%B gr pgoﬁhe LiKBhe 1ike

i
phe &ﬁ& FﬁewﬁFEe % EE él?gogub§%¥?ﬁ¥ed
9¥Hha%6§%'Xgﬁoﬁf°&Pko?9tr§r€EBuPhy8Y6&9Igﬁ?BBp alkyl

n| tSfIanng ARy 1¢y dnd °g o GRrbark Wtomg oapy ha9ipyp 1a0@ Bhe
Scar¥idre -at ons, aryl group and the 5 |ike. Exanples of

t he opt|Emampyesu@ﬁttﬁ¢n¢nkfﬂmaﬂmy sursalif uta@d g k2ntya
10 @egdyomaatiangs 2i kel ude cakribenylato@E0ups1Hayi Alkényo 10
cargydural M isch a% aovicA¥bondheURs §ﬁéﬁné{£ QrGﬂﬁ’yl

1- Rﬁgﬁﬁpy%ﬂMEWﬂi g%oﬂbOpanEoﬁgn EOHPOu bﬂtﬁgﬁ %
" tb%%'n]yqr Giug?- BULER Ly G5 8,20 Beld

rox car

ai% oot heﬁgr Faaéygﬁa%%@ itkenvs FEOHAF g2t
suﬁ?i 3& Fﬁr oXyIEtPehENt ISGER aRIath Rl il

grd§H5 Py Gubgsithisfopthgrogpbstébpeppyfugl as a
gr d%ﬁathYHersmupgr GPYAngTON® .| PkETOBXAnpreyp of isppropyl
Iooptgmnva .| esuzlydt igmoeupd aady lthgr ddape.having 6 to 20

carbon aExasplex|afietlee phetdngilgupsubstaphtted agiydu@roup
anthdviemd iekeocopini eaabby: attbaki tidteddwi 8 hphanhal ggeap,

at A pranaX Y reu@upndh¥deoX Yk e06@HRon AL 1 § Os@Ps U1 PPed with
CYaNhOloeR adloky! a0keuR B2¥LRY AyheofyEagbenp, ahops.

20andy A, |1 éy%noEéégﬂbesaQ&y&hSrgﬂb|ﬁQ@LK& §UP§tktE£§Qon
am Q. 9r.Q| pt!h%dllﬁi% am n0 groups optl onal |y

substitute th ubstltuent et
groulp b%anz grota %9250%%% rosdlbs :Le%utel%l g’mth

7
R LG R e AL B%*y'%g
znuft%ﬁ?ﬂqﬂagenﬁnﬁuﬁ?lﬁé GrPodFstYLuBRO4B - aPAYEPD Qﬁ?ﬁ%
grd‘t?ptth%eﬂarewu MPRYZYLogpORRd teRE -PrkexY ERBRPRES- 0group.
Qﬁnqﬂ*@xmg@§b@pygpgrquuggdathe like, and oxime groups
such as a hydroxyimino group, methoxyimino group and

the like.
Examples of R, of the -OR, group include a

30 hydrogen atom, alkylcarbonyl groups having 1 to 10
carbon atoms such as an acetyl group and the 1like,
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 like, alkyl groups having
1 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



30 hydrogen atom al kyl carbonyl groups having 1 to 10
carbon atons such as an acetyl group and the I|ike,
aryl carbonyl groups having 6 to 20 carbon atons such
as a benzoyl group and the like, arylal kyl groups
having 6 to 20 carbon atons such as a benzyl group
and the |ike, 35 al koxyal kyl groups having 1 to 10
carbon atons such as a nethoxynethyl group and the
like, trialkylsilyl groups having 1 to 10 carbon
atoms such as a trinethylsil roup. and the Iike,

al A s RSvitn heTYQOQESUgar%Bﬁ g?%n%lE%ch as a
nethyl gEdupP L&t B0 ofr 348, -RRpr #HYEP gioedgide a
i sdprdopdergredep,. edkylioarbnydr oupunadhanenyi keto ak gl
gr auppdm\dtomst sieh2@scanbanety¥lagonspsach #ise al jhenyl
5gr alippl cirtbdoRa Igirk@ps Exatpbes eb Rb ehrbbe aflis gs@D as
| N Ushh R 91y QAN a0 Fheal kybcanbonYh kgL 0§9§u1|3‘§w1|1£@1rilg 6
10 19 2 £ AN A LTS UGRNAE 2] 9@?&%& group é‘ﬁ‘ {0€ 1ixke,
llkcle.l.ko lfa[]ﬁé &a'@}%%ﬂé' Y %Rg hayl,ngo HLQF&E SELRONS 2s

o SR a g ot sl ol RNtk
gr haye g ktet" aPkGRYBPRyRT P‘Buﬁgc’i’uaﬁﬁ ng 1 to 10
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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-



O CHO O/ \ Exanples of the 2-pyrrolidinones(2)

i nclude 2- pyrrolidinone, 3-nethyl-2-pyrrolidinone,

4- et hyl -2- 30 pyrrolidinone,

5-met hyl - 2- pyrrolidi none, 4,4-dinethyl 8
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pyrrolidinone, 4-tert-butoxy-2-pyrrolidinone, 4-
beniyloxy-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]Joctan-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]Joctan-6-one, 1,4-dioxa-7-

40 azaspiro[4.4]lnonan-8-one, 4-aza-10-oxa-
tricyclo[5.2.1.0° ®]decan-3-one, 4-aza-10-oxa-




35 2-pyrrolidinone, 4-hydroxy-5-hydroxymethyl -
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253 Bigag-i dine, 3- chl oropyri di ne,

2- et hyl lgxmhg$pgfitﬁlmehasﬁs gichyle- tsed in the reaction
include pyridine, quinoline, isoquinoline, N,N-
dimethylaminopyridine, 2-picoline, 3-picoline, 4-
picoline, 2,3-lutidine, 2,4-lutidine, 2,5-l1lutidine,

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-
diazabicyclof2.2.2]octane, and the like.

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

40 N,N-dimethylaminopyridine and triethylamine are used
each singly, or these are used in combination. The use
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met hyl pyridine, N, N-dinethylaniline, N N
diethylaniline, triethylamne, tri-n-butylam ne,
benzyl di met hyl am ne, N-rmnet hyl nor pholine, 35
phenet hyl di net hyl am ne, N-nethyl pi peridine, 1, 8-
di azabi cycl o[ 5. 4.0]undec-7-en, 1,4- diazabicyclo[ 2.
2.2]octane, and the |like. These bases can be used
singly or in conbination of two or nore. As the base,
it is preferable that 40 N, N-dinethyl am nopyridine and
tr|et Lam_ne_are used each singly, or_these are used
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15a, a, a-idigldmilden®omitdc RNkieake]. tA3udne, xylene,
pakhiebdehycneehanal), yasohvegaflusgblel@ﬂ@eﬁé are

MeRleh@B8deal NERE $OYENE S BV PG, digy pkyie of
ththen% 1goﬁgnt QS Hse anDunt O nat}c bl 1
fgl \]/_(e)n::/vm S eus’u V%ntvﬁ :O '&t rat I oixe[n?ee(r)g ‘Xo or

FFollg?%oﬁig T unﬁ?ﬁf zﬁﬁﬂﬂﬁt%ﬁ SEVERLtt LBut v
d| SPBondt & i£8 58588F99t1r?6130 PoPEeTaR1D, L prefld anight
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camsuedlyufl, thbol0 mraaepratiby prefegalypyy riod idimdres
25(2yaind diithertspbutytodibar bepateo bl reones o). C
sol vent ,THd above-described reaction is carried out, for
example, by mixing 2-pyrrolidinones (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

35 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,
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necessary, a base, and adjusting the m xture at
desired 30 reaction tenperature. The above-descri bed
reaction nmay al so be carried out by dropping a

sol uti on conposed of di-tert-butyl dicarbonate or

di -tert-butyl dicarbonate and a solvent into a

sol ution conposed of 2-pyrrolidinones(2) and an 35
aromatic solvent, and if necessary, a base. The
above descri bed reaction tenperature is wusually in
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nepdmaﬁydn@xadesarbonates (sodium carbonate, potassium
carbonate and the like), alkali metal bicarbonates
(sodium 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
purpose 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-
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(sodi um hydr oxi de, potassi um hydroxi de and the |ike),
al kali netal carbonates (sodi um carbonate, potassium
carbonate and the like), alkali netal bicarbonates
(sodi um hydrogen carbonate, potassi um hydrogen 30
carbonate and the like), etc. In the post-treatnent,
the aromatic solvent used in the reaction is usually
used as it is, and for the purpose of dissolving the
product or inproving liquid partitioning property, an
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butoxycarbonyl-3-methyl-2-pyrrolidinone, N-tert-

butoxycarbonyl-4-methyl-2-pyrrolidinone, N-tert-
butoxycarbonyl-5-methyl-2-pyrrolidinone, N-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]lhexan-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-
azabicyclof[2.2.1]heptan-3-one, 2-tert-butoxycarbonyl-2-
40 azabicyclo[3.3.0]octan-3-one, 3-tert-butoxycarbonyl-3-
azabicyclo[3.3.0]loctan-2-one, 7-tert-butoxycarbonyl-7-
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pyrrolidinones (2). Specific exanples of the
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t ert® %bdtcé’f;l(? nyl §x3 aﬁl 9‘Erog of nbfah: 3- en- 7-
onén14n@@FF Bﬂ?&X BSﬁ pyﬁroll in-2- yl)acetate methyl
25 00 N PAS XY R PNE] éc hh- ¥ eRYETohtdin= §ort) acrylate,
butNodedrbytprysazkanyilc JcPbeBY 2- 2- DPr 69 Lhdbeeme 8-Nertedt-
- dngoxycgrdioollodohesyi-Bupvrychi omghe 3-N-tert -
az abitopylcajrPobyl} Bedaphenghe? - pyHrdi i dinswe 3-Hetdrt -
buttanycaidaabyhy3~szabi-ayakokdple Ry NEXanpProdeiaMhd s | -1 -
30butpnersar-Borgkt3v0eBzYybaZbBiyios L 82 8008y B £ .0 1hexan-
2-one, N-tert-butoxycarbonyl-4-chloro-2-pyrrolidinone,
N-tert-butoxycarbonyl-4, 4-difluoro-2-pyrrolidinone, N-
tert-butoxycarbonyl-4-hydroxy-2-pyrrolidinone, N-tert-
butoxycarbonyl-3-hydroxy-2-pyrrolidinone, N-tert-

35 Dbutoxycarbonyl-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-
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20 but oxycar bonyl - 5- benzyl - 2- pyrrol i di none, N-tert-

but oxycar bonyl - 4- benzyl - 4- et hyl - 2- pyrrol i di none, N
tert - but oxycarbonyl - 6- et hoxycar bonyl -

azabi cycl o[ 3. 1. 0] hexan- 2-one, ethyl Ntert-

but oxycar bonyl - 2- (5- oxopyrrol i di n-2-yl)acetate, nethyl
25

N-tert-but oxycar bonyl - 3- (2- oxopyrrolidin-3-yl)acryl ate
,  N-tert-butoxycar bonyl 3- phenyl 2-pyrrolidinone,
N-tert - _but oxycar bon ghen}é/ ggrrol i di nong,

GSE)/ éilbl? |‘45 ApA ﬁyP 6’57??‘8??*81?%%‘
Nt;@mrolldlnone 3-dimethyl- -dioxa-7-tert-
butlubwmlmw&ﬂSathgwéhéﬁyB)OZOQVMOGf@mmon%—, 1
30 phenyl-2,4-dioxa-7-tert-butoxycarbonyl-7-
Spherpdbidytcart[-3hut. @XyeannoBy bnd- azabi e yab oh ¥l 12 Ofhexan-

2- ot ity RHERRyaarhanybi dyehb ps 03 20 PyE£ £ 1 gligrane,
I\I'tlertlt &.WWQQ: QQnY)Iu't%xyéagbt)E&)QrQ ng¥ {P$[g'pﬂﬂ?nan 8-
N- Oteert bq:t PG g‘ﬁ% E gr gxg 1 dI hone,

N-tert %x calrk& yl 35 %_ C gy ro |d| One,  onvl-

Uit éx carboHF ae % %? Or e RGHRE oY

O Ve Ak b5zt Fors. 4is BT ¥ e e 3-
glyd}rqxé(r—tQ t@&'ttd)@atgx Iag:Bppa,lngnézablcyclo [4.3.0]nonan-

N- t%qn%uwwér@@ﬁwqﬁﬁrbeﬁfwéxWBQprWo?'r di none,
N- trsrraddtddopagr, b dimftler4 - bplierytexpoly by 4 roé T clapromes; -
N trertthyiut2epyoaolddinode4ON-tert-butoxycarbonyl-4-

15hy diteag-14hiet-ky py2reyidahbdenoncs -8 tRi&=7-tert -

b utsReeadRebnyd -y dzaxyigomet By hoRaRYEL&hé di NONEIi hia-
14 1&réftbm>&mra%%ylk,14vhxqaggxréttﬂyai ngﬁwyéﬁé: 6,10-
PY rd Q1 rﬁo@%'rt?”b%t% EF%‘aQ)S *70L 0% Fi?S]d%can—B-

DUt Gy CA U (3L hel E4a g 16008, 3

0ph Troli % 4= -

 dErdigizorey) & t§n sD8kexYS5BaPKL; fyflimethylamino-2
e R GO IS AT EUDR T IR Vot i
1, PYFTSRE-FEPea et - utté‘fﬁCSPEBﬁVPa?baE&% FTB‘E‘AZ‘ZIX%\HH}PBZ"
- GETrofiddnonsyt éx}@aﬁbéﬁypxxcafaomlokatert-
t r itgiExyRrkonyd2ngnge 2any3ronddinoner t 1bteokycar bonyl
2910 thrtazy-ch¥boxglt-Hi-Opazyl6xgcarbofybamino-2-
| deyanrdB-ieiindnene 1l -Iert-butoxycarbonyl-3-acetylamino-2-
hy dyeae19-dialchehutioxyearbatykyBaasahiy Cy sl @ e Sh Pl 10N 2 -
$yan®1ilinehle, but @¢y¢abhesulc4rBBhE8PEObenzylamino-2-
pyrﬂ}&'fdﬂ.‘l‘&@.‘ﬁ%neN hehrbrRUbAX¥E EQQBthf’ gEﬁ&@P$§’I§m1no 2-
30”?;1%:0%1!% 91' ' d'l”% %t Nuttg %Bé%%i%b{?@‘{ 4
bu EJ;J i z sI Qo ];L nan: °172-di t hi a-
tb oxycar ony % % xyc rgonylamlno 2-
pyrrolidinone, 1- tert butoxycarbonyl 4-tert-
butoxycarbonylaminomethyl-2-pyrrolidinone, 1l-tert-

35 Dbutoxycarbonyl-5-tert-butoxycarbonylaminomethyl-2-
pyrrolidinone, 1l-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.

40 According to the present invention, N-tert-
butoxycarbonyl-2-pyrrolidinones which are useful as a
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7-tert-but oxycarbonyl - 7-azaspi r o[ 4. 4] nonan- 6- one,

6, 10-

di t hi a- 2-tert - but oxycar bonyl - 2- azaspi r o[ 4. 5] decan- 3-
one, 1l-tert-butoxycarbonyl-4-acetylam no-2 20
pyrrolidi none,

1-tert-but oxycarbonyl -4-di net hyl am no- 2-
pyrrolidinone, 1-tert-butoxycarbonyl -4-benzyl am no- 2-
pyrrolidinone 1-tert-butoxycarbonyl - 4- benzoyl am no- 2-

rroli one, 1l-tert-butoxycarbonyl-4-ter
but&f?%ﬁ? oﬁﬁﬁaﬁ?ﬁ&riagyPFo%?@fﬁ%ﬁeagﬁl?%%?ur?% drug
butiFEALHd A E- £2BeReyPERYEABony| ani no- 2-

pyrrol i ddeemeding tig tthauttmeseartb dmylen3igoet planitho- 2-

pymuj:loixdricngﬁbepyl— 6,6-dimethyl-3-azabicyclo[3.1,0]hexan-2-
51- toaret whichxyeanbemyll - 3sdanehéiyi 81 Nnbaw-material or

Py mfe@iicdiln@aei chit@irhi1but gy £At Henyl 1 St beday | vy E&Qs&aea

pyrrol i dirpof¥eer 1-d & drdiut )%CQE’I%OMGS%HQeQ%QEh@%HO

ggtaxrgglI%Iﬂoqsrtlbg%aL? y%eéngfQOQYA1£%§ﬁ§i 3-

but ﬁon F E XE car% 1an1no %Feful as a
8Fll yfflglelcflélr'l{ural chemical
buﬁﬁf§P§FBGn§P8nPﬁoREPH?PGQ pyrrolidinone, 1-tert 35
butoxycaﬁ%ﬁﬁﬁ@lqﬂt%ﬂttqﬁnﬂmﬁﬁ@aﬁQGWVﬁaﬁPn6ﬁépﬁypn20f the
py Prgisiegitndngentivart ibul oxyehr borgs s dAr et d oxyb 51§ o1t a
py wadleirdispdng leNppért- bul oyt abpoayhysteghsh Lc isndesnt in
I5N- tiher pobstit-axyaambanybpardt pyii r &hd di el anet atsbddgary to
|| ke aaBd10phitCakl ¥tashyVRabReh eSetheE€0ftn@d dftrial
| k@rmd@rbeeekdhgg eh(hf;ﬂ@n@é eseat thoVentd ocﬂre Niétert -
but @G 2ERONKha2nPYEEL hEL HRPES UOL £ A8, ﬂ}
15c%me%35 EOEQ%%HHE§EF§% 84, n§g§&9£599{1 §¢g§ka eoé%ly
20: ELZL?’Fon gvc%:an -%L‘H:oxycar ony‘icgr 2ai08nBE ognI:
butpox#?g?:béﬁvfanélgnd?ﬁ%t BT ERt 287 c%?’i‘)’[%‘a]i Thdehpial
ETHAPER2PE L GLEFHF 2 LsIBUE hiht SEIe FEF Srat @Y dlOTor
ne§FCAP1I&gr CERI PAr SP1ERBYY | BEed nedi At R M blon
pr é¥itgemedipget pér thacEol Howbng ocemeopr@seste .
25| NWORO04H113295) which is one of anti-hepatitis C drugs
(1 RESS) d8ubsfert - but oxycar bonyl - 6, 6- di net hyl - 3-
azabi cycl o[ 3. 1. 0] hexan- 2-one which is useful as a 10
chem cal raw material or nedical-agricultural chen ca
precursor caw e provided. According to the N-Boc
formation red&gtion of .the present invention, it is
not necessar/y {o %?bs itute a

\ NH,
H H
>I/N\n,N e 0
5§ A
30
EXAMPLES

16



wat er - sol ubl e pol ar sol vent by a hydrophobi c sol vent
in 15 the post-treatnent operation and it is not
necessary to use a solvent of strong harnful effect,
thus, special harmprotecting equipnments and the |ike
are not required, and

N-tert-butoxycarbonyl -2-pyrrolidi nones can be
produced sinply and industrially advantageously. 20
The N-tert- butoxycarbonyl 2- pyrrolidinones of the

resent ention are useful as. raw
ﬁat rj *Hg £esen lnv?lCLﬁ%lﬂ%ﬂ gjﬁﬁfgfﬁﬁﬁlaﬁﬁ
and 19 f%ﬁﬁl fﬁﬁ anSGFF§BF SuBeHo¥s BUprbEUEEi on
i ntfbererPe?cﬁSeﬁ & ayhdhed| tHfi ﬁgeéeﬁﬁoaﬁuepgze@n Ps not
W 2oigdi/ teE3 295 \t hgtsiec lexiagipdre . of anti - hepatitis C drugs
5(HCV drugs). 0 N NNH2 N\/NyN, =0 30 EXAMPLES 16
The&xpmgalentt i nvention will be illustrated in further
detai | baseguOhi&x Pt Hed W - diitt ity tioky ReSEhGIS 6, @ -
Sa)ﬁﬂrd'éaethytlh% rarz%%el%g,clla\{gntll BMnk8af0b-ohbm ted 10
ghfse eg $§8r% A E%6&J§th§§l&ylogx%@R%%lnlng
lodlﬁgi %tQﬁ %%lc%ﬁﬁﬁ&§f160£ RAXAREBYn2" To 1158.5 g
of a 6F e&@ §O|Utl 88nta ﬁﬁngaioa§§%d51 -8, %6@9 156
oM ldf %, &L-diteimFRydamingpy ey el 3andofhRs@i e one
%ﬁﬁﬁ%yeﬂga@82§ €o. g0 ks glolution, a solution
N MﬂmDM§pﬁyb@wﬁﬁ@pyrgdKﬁeoamdmbhesefmeieterhssutwbd at
1525@idanh@nbhb5asdlaBan,gaosotunheﬁe vaspasesped ks Za
g E2r038 wil 2 ebuths-t ahl- bHbyhitbudé Cas Honed enandy
1955w stk dt altueBecwasr df ppped-over a period of 2
hours, angl #ies Moddl KA d NRIJTY sk '5n%_,ulggt g at 25C
f 0t b2 U1 T8 §nOkY Leh 43 @ ad dg?? G5 A3 10
ZOhka&P%%% G aCA§ aglée aye ob%éﬁn % '3 IQ%!ng
partitioning was washed with 262.5 g of a 5%sodium
hydrogen carbonate aqueous solution, further washed
with 262.5 g of water, then, 1652.8 g of a toluene
solution containing 349.7 g (1.552 mol) of 3-tert-
25 butoxycarbonyl-6,6-dimethyl-3-azabicyclo[3.1.0]hexan-2-
one was obtained. The yield with respect to 6,6-
dimethyl-3-azabicyclo[3.1.0]hexan-2-one was 99.4%.
The determinate quantity of 3-tert-

butoxycarbonyl-6,6-dimethyl-3-azabicyclo[3.1.0]lhexan-2-

30 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.

35 Example 2
Production Example of (1R,5S)-3-tert-

butoxycarbonyl-6,6-dimethyl-3-azabicyclo[3.1.0lhexan-2-

one
To 36.0 kg of a toluene solution containing 5.89
40 kg (47.1 mol) of (1R,5S)-6,6-dimethyl-3-
azabicyclo[3.1.0]lhexan-2-one having an optical purity
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20 was caused. An organic |layer obtained by liquid
partitioning was washed with 262.5 g of a 5%odi um
hydr ogen car bonat e aqueous sol ution, further washed
with 262.5 g of water, then, 1652.8 g of a tol uene
solution containing 349.7 g (1.552 nol) of 3-tert 25
but oxycar bonyl - 6, 6- di net hyl - 3- azabi cycl o[ 3. 1. 0] hexan- 2
- one was obtained. The yield with respect to 6, 6-

di met hyl - 3- azabicyclo[3 1. 0] hexan-2-one was 99.4% The

gﬁ: o%&g\ % %Iu?ntltéd ﬁ %8 }‘gzéﬁr%?/crf‘%fé ﬂ;ﬂﬂ\éxan 2

vaa§m&BPBVﬁé8189 hF‘@ﬂ pRefdrhereedis st ed at
chrzcﬁrﬁt ogfaphythisgs sHatdeirums, sSQUMItPAR cP8pPsedofF, 13.36
4. &amip Ix 2150 limp£3dpat émanbfidgl udedabyortue kand 5.9 kg
S5Chenfi dalluehralvysi 8rSepeiceyvekt d. perdsd used Bhulxamle
2 FErl—fédlﬁfitﬂt%&eE%agpltﬁe%afL , 9RbuBat&ltat 25°C for 2

butear b@ﬂxlréa@fﬁa és@g@ LM 10311 Qlhexan- 2
- oEe To 336“9L gso a g}é}ﬁ |or§809{§t alnyag 5.89
40

aza cyccl ;g f é ﬁsg%%ﬁd 21'5R8 ha@f‘hg R b%t‘i?%;:nﬁu;ﬁ;txer

d| ﬁ’é'tsh asé‘r‘hdn(ﬂﬁ i di-Ré, kgnﬁftﬁ % %%urau%%%mw at
25@anqﬂn@tteh|a§U§epat EeRUtAOB | furbher onpolsed with 3 36 kg
kg ofo Watepp| toobbipinent thlitghedschr bbmat eomaibi®gg kg
5 dfir,dSUere teas -tduoppegdadvenyd- peé + dthmeothBdl hours, and
15t hey zapatdyicd oWds 1t behBRbhy 21 884l atek Ato 236G fudne? in this
howovuthive keachigriphedr 8ggedydUentét etavedy - uddesd hi s
Solrdduie dVas340ed . 1 7138 ikfs Ofad taadbdrsachl 4d Geaci d
ang, JHosed, and hbﬂugﬂtEQmL' gRbLAY r %&heﬂ@& FALSEH

Su g%l.i tlo¥1’t% é ggl S, yas e
Bl rr et i S

obCHIH T (5FfenEOs bl Gt FHRULOALA ﬁFﬁ due was added 38.7 kg
(1R,f8§)el’§afl@r frButBryRAXbBRS| v8Seberbed hyp -8 130 to 55°C,
az #Hsi &icﬁS@[lxﬁla@]lhékandngﬁéteﬂ/bsrmta% ol (Favies s Lutiion
sowats @awolas dowghi kbed50¢ f tlyerconc erdadatdmys aid et
25r edured r-essere -bhdokhcarvasyaddee- HBmSt kgl of -
azabicyclo[3.1.0]lhexan-2-one was added.

After confirmation 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]hexan-2-one having an optical purity

36 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,5S8)-3-tert-butoxycarbonyl-6,6-
dimethyl-3-azabicyclo[3.1.0lhexan-2-one with respect to
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hept ane, and concentrati on under reduced pressure was
carried out to distill off nost of the solvent. An 20
operation of substituting this solvent was repeated
again, then, to the resultant residue was added 38.7
kg of heptane and the m xture was heated up to 50 to
55C1 to dissolve all the deposited crystal. This
solution was cooled down to 45C, then, a seed crystal
of 25 (1R 58) - 3- tert butoxycarbonyl 6, 6- dinethyl 3-

0 - one. was ed. Aft
;?fy%)lloe}?’f% E‘gq‘t ﬁZS‘PlSYE%g?aF Oﬂl?ex%sz one was
coo e own to OC The resultant crystal was
filtrated2etRehtin@sPe it % H 185, 55 k@ -dfettept ane was
30 RErH e rhen viiwiéc 6.- dfhenhyflhé - pretiicyc wab3 di | @thexan-2-
Sundsere weasdwedopressSsure. 8.35 kg (37.1 nol) of a
fryftg|tmﬁe(ﬂ£§§?$§:%§g§(jNM%dfﬁDCl3) are shown below.
ert - but PXy cardiony 13BN dd, (1) 6
0 OLh 250 j tic u fty
35Q§%qégb6&§e§6m%s%§§?aln 39 gbﬂgtlca ppurﬁ%ypmas
ur e hi gh performance I|qU|d chr omat ogr aphy.
%aé“ Yi’ CH RALCEL OF, 4.6 mm$ x 250 nm 10 pm
( manuf ac?ﬁ?%‘acwn CeF U L Rt die Nt Ry e rbpR Ly 2 -
vaPigediddmonge yiel d of
(1R 5S)-3-%%r9 - bR oxywerlormfl -6, p8rrolidinone, 25.5 g of
di reestlmene3-aadali.8yclgo[(3. &. fhbExaas 2N oned ivmd thyespect
15t 0 amli®opyridine were added, and the temperature of the
(| Ri5Shrd, ol BBYAKk3- 23aDEEYC q[n%o tﬂkh%éﬁlgaﬁ?@e
Wago1{&i8¥W, Theo Bkt bAY-RA Qgeaf mmolr? ff
butdqxx%@rtb%se 16a§§gké[¥8£r ¥ naz égyc
j fq% é@a% erigd SUl t s
B 43g9F 4ab 59a
I? efmg% yd%n tei g% or f fgugs SFFO thg
Gnr‘—fxéﬁﬁrlélsnpweauétiﬁi%ﬁ @1t Hyatochioric
P& BafoRyE&Rbokiprn2- lb?%@’rP@l’th’ﬁ?eOIzerB wpy 3GGed.
nnﬁ'lh)e é’leszlﬁ?ﬂﬁlopifaﬁneﬂelaﬁérSWQS ofashed ueinch dnd @ I a
g (3. Godiwm) hyfirdghh dcasdbbyatd S5agque aopyso ditnonerthen,
25 added thamdwhkbetienpehas U0 eg Ob £ tii®€ter. 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 quantity of N-tert-
butoxycarbonyl-2-pyrrolidinone was obtained by gas
chromatography. As the column, DB-5 (0.53 mm¢ x 30 m,

30 1.5 pm) manufactured by J&J was used.

7

Example 4
Production Example of N-tert-butoxycarbonyl-
succinic 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-
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m xture was adjusted to 25C. Into the resultant

sol ution, a solution conposed of 850 g (39.0 mvol) of
di -tert-butyl dicarbonate and 2.55 g of toluene was
dropped over a period of 30 m nutes, and the m xture
20 was thermally insulated at 25C for 8 hours. To the
resul tant solution was added 10.9 g of It hydrochloric
acid and m xed, then, liquid-partitioning was caused.
The resultant organic |ayer was washed with 5.0 g of a

‘i’n%' %?1%‘15‘8%25.11%?&20{3328 Q@&Sé?usaé&" eopemlﬁ%]:ear\iure

or ghl% m&“ﬁﬁsw@&n@&ﬂ??ﬁ?gdt%naﬁr re&&&@d Préssure,
toﬂﬁﬁﬁéﬁﬁns P0Sgloftign 8PW9°§%BS?%n%e7%oﬂtéﬁ%1%gm5”90°f
g dezgegtnﬁyﬁyloﬂlcarbonate and 4.83 g of toluene was
ON- tdaroppisdt oxpcarbpeyliof- pyr 80l hidhubae, The yhelwi:xgfure
N twarst -thietraveyiagr hasyha2ed0apye sl iMimnane Midds .r espechis
t 0 s&Ipitiilodl wdisNaaaewaso.95g3% Thenget8sni 88L& acid and
quaﬁ&bhy QBeN‘tQEEulﬁubQ§¥E€EDHDM -$aPYEERLEE] NG tWag e
ob&%sragngm 438ent rei%egc, PNYas dt@ftgoéuam PP 5y
092 ca g unu actuie 10X and‘%ﬁ%ther
% (')}FE Praduction BXanp
N—t@FP " cgrﬂoﬁ gEEEFnlc |n1de 40 2.97 g (30.0
nol ) ofT%%c%ﬁ?H%¢§9ﬁ(ﬂ¥9%2}07%§ﬁﬂr vas FoRseandagesdr g
(3URGeFoFPdsrer, Regsaraet Ryl ali adpy?i a4l ne oeran added,
angubisd apsepeoataiaingf 4t R @i k2Ure mmsladpfidi ekt
15250@u tloxys atrbiosylsslgtiione amsdéuti on conposed of 8.79
g (40.3 Twl|yiafd off -N-efdrthutiytoxgicaablmyat-euardndc83mgde
of wialhugrepees 2odkappedigVehide P&t 0do0fs30 ni nutes,
and the 1 &tdl € rivsa tdefumidityl Rsuhatedat 25C for 24
hoWuscoxyeatr%baylsehut:mcm@ﬁl& dv?gs 106Pa9n8b dylgas
ZOhy(yhg" I;'l1|a9: ? n

li b qui, %ﬁ é %au?gén B%e E}ggl fant ™
or gari-c Jyeﬁn §WAEREC Wi Wﬁs u%? a 5% 10 sodi um
hydrogen carb%nate agueous solutlon and further

= The resultant organi c

Ia er wald- %ﬁ%‘é?ﬁtr%wrmér%‘@d@@@élﬁlé‘@@@ﬁeo")ttélned
250btbaq ithe produgtign wekhod of the present invention are
useful as chemical raw materials or medical-

agricultural drug intermediates.
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substance containing 4.22 g (21.2 nmol) of Ntert- 15
but oxycar bonyl -succinic imde. The yield of
N-tert-butoxycarbonyl -succinic imde wth respect to
succinic imde was 70.7% The determ nate quantity of
N-tert- butoxycarbonyl-succinic i mde was obtai ned by
gas 20 chromat ography. As the colum, DB-1 [0.25 nm$ X
30 m 0.25 pml nmanufactured by J& was used.
I ndustrial Applicability CLAIMS
N-tert-butoxycarbonyl - 2- pyrrolidi nones obtai ned 25 by
the production nethod of the present invention are
useful as chemical raw materials or nedica
agrizcul t uy-adedlf Ught syeIaRdngles., 6 -A0mekALMS3 -1
3-tert-but oxycarbonyl -6, 6-di net hyl -3

a2d8bt eyt ol 31 L Glhexan-2ene. 5 2.
(1R 5S)-3-tert-but oxycarbonyl -6, 6-di net hyl -
azabi cycl o[ 3. 1. 0] hexan- 2-one. 21

2. (1R, 58) -3-tert-butoxycarbonyl-6, 6-dimethyl-3-

azabicyclo[3.1.0] hexan-2-one.
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