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Crystals of the title compound, C26H31NO3, were obtained by
the reaction of 1-naphthylmethylamine with parthenolide.
X-ray crystal structure determination reveals a stacked
conformation between the cyclodecane ring of the parthenol-
ide moiety and the pendant naphthalene ring. The configura-
tion of the new chiral center at C11 (the point of attachment of
the naphthylmethylamino side group) in the title compound is
R, establishing the stereospecificity of the amination reaction.

Related literature

For related literature, see: Allen et al. (1987); Crooks et al.
(2005); Desiraju & Steiner (1999); Nasim et al. (2007); Parsons
& Flack (2004); Flack (1983).

Experimental

Crystal data

C26H31NO3

Mr = 405.52
Orthorhombic, P212121
a = 9.3842 (6) Å

b = 11.9025 (7) Å
c = 18.6386 (13) Å
V = 2081.8 (2) Å3

Z = 4

Cu K" radiation
# = 0.66 mm!1

T = 90.0 (2) K
0.30 " 0.28 " 0.25 mm

Data collection

Bruker X8 Proteum diffractometer
Absorption correction: multi-scan

(SADABS in APEX2; Bruker,
2006)
Tmin = 0.826, Tmax = 0.852

16527 measured reflections
3576 independent reflections
3503 reflections with I > 2!(I)
Rint = 0.034

Refinement

R[F 2 > 2!(F 2)] = 0.034
wR(F 2) = 0.081
S = 1.11
3576 reflections
276 parameters
H atoms treated by a mixture of

independent and constrained
refinement

!$max = 0.28 e Å!3

!$min = !0.33 e Å!3

Absolute structure: Flack (1983),
with 1490 Friedel pairs

Flack parameter: 0.09 (5)

Table 1
Hydrogen-bond geometry (Å, #).

D—H$ $ $A D—H H$ $ $A D$ $ $A D—H$ $ $A

N10—H1N0$ $ $O3 0.92 (2) 2.709 (17) 3.0778 (17) 104.9 (12)

Data collection: APEX2 (Bruker, 2006); cell refinement: APEX2;
data reduction: APEX2; program(s) used to solve structure:
SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: XP in SHELXTL
(Sheldrick, 1995); software used to prepare material for publication:
SHELX97 and local procedures.

Financial support from the Kentucky Lung Cancer
Research Program is gratefully acknowleged.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HG2301).
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S\iL $'E#EG $'+GG# $'%P+P $'$#\{
CVi $'E\$%\!"G+& $'O+PEG!"GG& $'\P#%G!"\& $'$GV+!"O&
CG$i $'PE%PG!"GE& $'#E#EO!"GO& $'\O%GO!"\& $'$##\!"O&
SG$L $'PPE$ $'#OV% $'%\%$ $'$#%{
CGGi $'%#$EP!"GP& $'G\G$#!"G#& $'\\O+\!"V& $'$#E#!"O&
SGGq $'%%G$ $'GG%P $'\PEV $'$O${
CG#i $'%GGE\!"GE& $'#$$#O!"G#& $'VE%\%!"\& $'$#OE!"O&
SG#L $'%EPV $'G+V# $'V\V\ $'$#\{
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.GG .## .OO .G# .GO .#O

TG $'$#\$!"E& $'$#G+!"E& $'$##G!"E& $'$$PP!"+& $'$$G$!"+& $'$$$O!"+&
CG $'$#+#!"%& $'$#++!"%& $'$#+O!"%& k$'$$P$!"P& $'$$G\!"P& k$'$$PE!"P&
T# $'$O+O!"P& $'$G\O!"E& $'$#$\!"E& k$'$$$+!"+& k$'$$#V!"+& k$'$$$%!"+&
C# $'$#%$!"\& $'$OG+!"\& $'$GV\!"%& k$'$$G#!"%& k$'$$+P!"P& k$'$$GO!"P&
TO $'$O%\!"P& $'$O$O!"E& $'$#$O!"E& k$'$$GG!"E& k$'$$OV!"E& k$'$$$+!"+&
CO $'$#+%!"\& $'$#O\!"%& $'$#OV!"%& $'$$#$!"P& k$'$$#\!"P& $'$$#+!"P&
C+ $'$###!"%& $'$G%$!"P& $'$#G\!"%& $'$$OE!"E& k$'$$$G!"P& k$'$$##!"P&
CE $'$GVV!"P& $'$GV+!"%& $'$###!"%& $'$$GG!"P& k$'$$$O!"P& k$'$$GG!"E&
CP $'$GV+!"%& $'$#$+!"%& $'$#GP!"%& k$'$$G#!"E& $'$$$#!"P& $'$$G#!"P&
C% $'$G\E!"%& $'$G\%!"P& $'$##+!"\& $'$$$%!"E& $'$$$O!"P& $'$$G+!"E&
C\ $'$#P$!"%& $'$#P%!"%& $'$#\$!"\& $'$$P+!"P& $'$$++!"P& $'$$++!"P&
CV $'$OGP!"\& $'$#$G!"%& $'$O$#!"\& $'$$#+!"P& $'$$\%!"%& k$'$$O\!"P&
CG$ $'$#P#!"\& $'$##%!"%& $'$GV%!"%& k$'$$#P!"P& $'$$OV!"P& k$'$$P$!"P&
CGG $'$G\%!"P& $'$#G$!"%& $'$##%!"%& k$'$$$P!"P& k$'$$OO!"P& $'$$G+!"P&
CG# $'$##P!"%& $'$#$P!"%& $'$##O!"\& k$'$$EO!"P& k$'$$EE!"P& $'$$$%!"P&
CGO $'$G\V!"%& $'$#$%!"P& $'$#E%!"%& k$'$$$#!"E& k$'$$OO!"P& $'$$+%!"P&
CG+ $'$#E$!"%& $'$#%V!"%& $'$OG#!"\& $'$$$G!"P& $'$$PG!"%& $'$$$#!"%&
CGE $'$#\G!"\& $'$GVE!"P& $'$#OP!"%& k$'$$GV!"P& k$'$$G\!"P& $'$$$#!"P&
IGi $'$GVG!"P& $'$#G%!"P& $'$#G#!"P& k$'$$$\!"E& $'$$$P!"E& k$'$$$\!"E&
C#i $'$GVV!"%& $'$#GV!"%& $'$##V!"%& k$'$$+P!"P& k$'$$G$!"P& $'$$OG!"P&
COi $'$GEO!"%& $'$GVO!"P& $'$#OG!"%& k$'$$++!"E& $'$$$%!"P& $'$$$V!"E&
C+i $'$G+P!"P& $'$G%\!"P& $'$##+!"%& k$'$$+O!"E& $'$$$\!"E& k$'$$$V!"P&
CEi $'$G%G!"P& $'$GV\!"%& $'$#G%!"%& k$'$$#\!"E& $'$$$%!"E& k$'$$#V!"E&
CPi $'$G%+!"%& $'$G\#!"P& $'$O$V!"\& k$'$$$E!"E& $'$$$$!"P& k$'$$OG!"P&
C%i $'$G\P!"%& $'$#PE!"%& $'$#%V!"%& k$'$$G+!"P& k$'$$+G!"P& $'$$EO!"P&
C\i $'$G\#!"%& $'$O$O!"%& $'$#$+!"%& k$'$$E+!"P& k$'$$$V!"P& k$'$$$G!"P&
CVi $'$G++!"P& $'$#G%!"%& $'$##$!"%& k$'$$O\!"E& $'$$$#!"E& k$'$$#P!"E&
CG$i $'$GV\!"%& $'$#EV!"%& $'$##\!"%& k$'$$O+!"P& $'$$#%!"P& k$'$$\+!"P&
CGGi $'$#G\!"%& $'$#$%!"%& $'$OO#!"\& $'$$G#!"P& $'$$#\!"P& k$'$$PG!"P&
CG#i $'$G\G!"%& $'$#GO!"%& $'$OG#!"\& $'$$$$!"P& k$'$$$#!"P& $'$$#P!"P&

M+;B+#'<"%E$'$B+#+')%HIN%OK

TGeCE G'+O\\!"GP& CGOeIGi G'+EV#!"GV&
TGeC+ G'++P%!"G%& CGOeSGOL $'VV$$
CGeCG$ G'O#V!"#& CGOeSGOq $'VV$$
CGeC# G'+VP!"#& CG+eSG+L $'V\$$
CGeSGL $'VE$$ CG+eSG+q $'V\$$
T#eCG# G'OOVO!"G\& CG+eSG+C $'V\$$
T#eCP G'+EO+!"G%& CGEeSGEL $'V\$$
C#eCO G'EO+!"#& CGEeSGEq $'V\$$
C#eS#L $'VV$$ CGEeSGEC $'V\$$
C#eS#q $'VV$$ IGieC#i G'+EVG!"G\&
TOeCG# G'GVV+!"G\& IGieSGIi $'V#!"#&
COeC+ G'+V%!"#& C#ieCOi G'E$+!"#&
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COeSOL $'VV$$ C#ieS#iL $'VV$$
COeSOq $'VV$$ C#ieS#iq $'VV$$
C+eCE G'+PE!"#& COieCG#i G'OP#!"#&
C+eCGE G'+V$!"#& COieC+i G'+#O!"#&
CEeCP G'+V#!"#& C+ieCEi G'+$\!"#&
CEeSEL G'$$$$ C+ieCVi G'+G+!"#&
CPeC% G'EO+\!"GV& CEieCPi G'OP+!"#&
CPeSPL G'$$$$ CEieSEiL $'VE$$
C%eC\ G'E#%!"#& CPieC%i G'+$#!"#&
C%eCGG G'E#%!"#& CPieSPiL $'VE$$
C%eS%L G'$$$$ C%ieC\i G'OP$!"#&
C\eCV G'EO$!"#& C%ieS%iL $'VE$$
C\eS\L $'VV$$ C\ieCVi G'+$\!"#&
C\eS\q $'VV$$ C\ieS\iL $'VE$$
CVeCG$ G'+V+!"#& CVieCG$i G'+G+!"#&
CVeSVL $'VV$$ CG$ieCGGi G'O+V!"#&
CVeSVq $'VV$$ CG$ieSG$L $'VE$$
CG$eCG+ G'+V%!"#& CGGieCG#i G'+$\!"#&
CGGeCG# G'+V%!"#& CGGieSGGq $'VE$$
CGGeCGO G'EGV$!"GV& CG#ieSG#L $'VE$$
CGGeSGGL G'$$$$

CEeTGeC+ PG'$G!"V& C%eCGGeSGGL G$\'E
CG$eCGeC# G#%'VP!"G+& TOeCG#eT# G#G'#P!"G+&
CG$eCGeSGL GGP'$ TOeCG#eCGG G#\'PE!"G+&
C#eCGeSGL GGP'$ T#eCG#eCGG GG$'$\!"G#&
CG#eT#eCP GG$'P#!"GG& IGieCGOeCGG GG$'O#!"G#&
CGeC#eCO GG$'$E!"G#& IGieCGOeSGOL G$V'P
CGeC#eS#L G$V'% CGGeCGOeSGOL G$V'P
COeC#eS#L G$V'% IGieCGOeSGOq G$V'P
CGeC#eS#q G$V'% CGGeCGOeSGOq G$V'P
COeC#eS#q G$V'% SGOLeCGOeSGOq G$\'G
S#LeC#eS#q G$\'# CG$eCG+eSG+L G$V'E
C+eCOeC# GGG'$\!"G#& CG$eCG+eSG+q G$V'E
C+eCOeSOL G$V'+ SG+LeCG+eSG+q G$V'E
C#eCOeSOL G$V'+ CG$eCG+eSG+C G$V'E
C+eCOeSOq G$V'+ SG+LeCG+eSG+C G$V'E
C#eCOeSOq G$V'+ SG+qeCG+eSG+C G$V'E
SOLeCOeSOq G$\'$ C+eCGEeSGEL G$V'E
TGeC+eCE EV'#O!"V& C+eCGEeSGEq G$V'E
TGeC+eCGE GGO'#\!"G#& SGELeCGEeSGEq G$V'E
CEeC+eCGE G#O'$+!"GO& C+eCGEeSGEC G$V'E
TGeC+eCO GGE'%$!"G#& SGELeCGEeSGEC G$V'E
CEeC+eCO GGP'GV!"GO& SGEqeCGEeSGEC G$V'E
CGEeC+eCO GGP'#$!"GO& C#ieIGieCGO GG+'GE!"G#&
TGeCEeC+ EV'%P!"V& C#ieIGieSGIi G$V'O!"GG&
TGeCEeCP GG%'VO!"G#& CGOeIGieSGIi GGG'G!"GG&
C+eCEeCP G#+'VV!"GO& IGieC#ieCOi GGG'%O!"G#&
TGeCEeSEL GG+'O IGieC#ieS#iL G$V'O
C+eCEeSEL GG+'O COieC#ieS#iL G$V'O
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CPeCEeSEL GG+'O IGieC#ieS#iq G$V'O
T#eCPeCE G$P'E$!"GG& COieC#ieS#iq G$V'O
T#eCPeC% G$+'P#!"GG& S#iLeC#ieS#iq G$%'V
CEeCPeC% GG+'P+!"G#& CG#ieCOieC+i GG\'VG!"GO&
T#eCPeSPL GG$'O CG#ieCOieC#i GGV'V+!"GO&
CEeCPeSPL GG$'O C+ieCOieC#i G#G'G+!"G#&
C%eCPeSPL GG$'O CEieC+ieCVi GG\'$E!"GO&
C\eC%eCGG GGG'VE!"G#& CEieC+ieCOi G##'%%!"GO&
C\eC%eCP GG%'%\!"G#& CVieC+ieCOi GGV'G\!"G#&
CGGeC%eCP G$G'O$!"GG& CPieCEieC+i G#G'#\!"GO&
C\eC%eS%L G$\'E CPieCEieSEiL GGV'+
CGGeC%eS%L G$\'E C+ieCEieSEiL GGV'+
CPeC%eS%L G$\'E CEieCPieC%i G#$'##!"GO&
C%eC\eCV GGP'V$!"GO& CEieCPieSPiL GGV'V
C%eC\eS\L G$\'G C%ieCPieSPiL GGV'V
CVeC\eS\L G$\'G C\ieC%ieCPi G#$'GO!"G+&
C%eC\eS\q G$\'G C\ieC%ieS%iL GGV'V
CVeC\eS\q G$\'G CPieC%ieS%iL GGV'V
S\LeC\eS\q G$%'O C%ieC\ieCVi G#$'%O!"G+&
CG$eCVeC\ GG+'EV!"GO& C%ieC\ieS\iL GGV'P
CG$eCVeSVL G$\'P CVieC\ieS\iL GGV'P
C\eCVeSVL G$\'P C\ieCVieCG$i G#G'$$!"GO&
CG$eCVeSVq G$\'P C\ieCVieC+i GGV'E+!"GO&
C\eCVeSVq G$\'P CG$ieCVieC+i GGV'+P!"GO&
SVLeCVeSVq G$%'P CGGieCG$ieCVi G#$'++!"GO&
CGeCG$eCV G#$'P\!"G+& CGGieCG$ieSG$L GGV'\
CGeCG$eCG+ G#+'\$!"G+& CVieCG$ieSG$L GGV'\
CVeCG$eCG+ GG+'E$!"GO& CG$ieCGGieCG#i G#$'GO!"GO&
CG#eCGGeCGO GGG'\\!"G#& CG$ieCGGieSGGq GGV'V
CG#eCGGeC% G$O'\V!"GG& CG#ieCGGieSGGq GGV'V
CGOeCGGeC% GGE'O#!"G#& COieCG#ieCGGi G#G'\E!"G+&
CG#eCGGeSGGL G$\'E COieCG#ieSG#L GGV'G
CGOeCGGeSGGL G$\'E CGGieCG#ieSG#L GGV'G

CG$eCGeC#eCO kG$P'$G!"G\& CPeT#eCG#eTO G%P'PO!"GO&
CGeC#eCOeC+ E$'G$!"GP& CPeT#eCG#eCGG kO'%$!"GP&
CEeTGeC+eCGE kGGE'%%!"GO& CGOeCGGeCG#eTO O\'P!"#&
CEeTGeC+eCO G$P'+%!"G+& C%eCGGeCG#eTO GPO'EV!"GE&
C#eCOeC+eTG kGEE'V+!"G#& CGOeCGGeCG#eT# kG+G'$\!"G#&
C#eCOeC+eCE k\V'#%!"GE& C%eCGGeCG#eT# kGP'$+!"GE&
C#eCOeC+eCGE P%'EE!"GP& CG#eCGGeCGOeIGi +\'PO!"GP&
C+eTGeCEeCP GGP'#+!"GE& C%eCGGeCGOeIGi kPV'\G!"GP&
CGEeC+eCEeTG VV'#\!"GE& CGGeCGOeIGieC#i G++'\#!"GO&
COeC+eCEeTG kG$E'P+!"GO& CGOeIGieC#ieCOi k%+'PO!"GP&
TGeC+eCEeCP kG$+'%G!"GE& IGieC#ieCOieCG#i GG%'+%!"GE&
CGEeC+eCEeCP kE'+!"#& IGieC#ieCOieC+i kP#'P+!"G%&
COeC+eCEeCP G+V'PP!"GO& CG#ieCOieC+ieCEi G%%'VG!"GO&
CG#eT#eCPeCE G+O'PE!"G#& C#ieCOieC+ieCEi k#'$!"#&
CG#eT#eCPeC% #G'\%!"GE& CG#ieCOieC+ieCVi k#'$#!"GV&
TGeCEeCPeT# E#'+\!"GP& C#ieCOieC+ieCVi G%\'$\!"G#&
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C+eCEeCPeT# G#O'EO!"G+& CVieC+ieCEieCPi k$'P$!"GV&
TGeCEeCPeC% GP%'PE!"G#& COieC+ieCEieCPi G%V'+%!"GO&
C+eCEeCPeC% kG#G'O$!"GE& C+ieCEieCPieC%i kG'O!"#&
T#eCPeC%eC\ kGE#'O#!"G#& CEieCPieC%ieC\i G'\!"#&
CEeCPeC%eC\ VG'+#!"GP& CPieC%ieC\ieCVi k$'O!"#&
T#eCPeC%eCGG k#V'V$!"G+& C%ieC\ieCVieCG$i G%\'\$!"GO&
CEeCPeC%eCGG kG+P'GP!"G#& C%ieC\ieCVieC+i kG'P!"#&
CGGeC%eC\eCV GE#'VO!"GO& CEieC+ieCVieC\i #'$%!"GV&
CPeC%eC\eCV kV$'#E!"G%& COieC+ieCVieC\i kG%%'VV!"GO&
C%eC\eCVeCG$ %P'#E!"G%& CEieC+ieCVieCG$i kG%\'OP!"G#&
C#eCGeCG$eCV GPP'%P!"G+& COieC+ieCVieCG$i G'E%!"GV&
C#eCGeCG$eCG+ kGG'+!"#& C\ieCVieCG$ieCGGi G%V'O%!"G+&
C\eCVeCG$eCG kG$E'GG!"G%& C+ieCVieCG$ieCGGi k$'#!"#&
C\eCVeCG$eCG+ %O'#O!"GP& CVieCG$ieCGGieCG#i k$'\!"#&
C\eC%eCGGeCG# GEO'\#!"G#& C+ieCOieCG#ieCGGi G'G!"#&
CPeC%eCGGeCG# #%'+E!"G+& C#ieCOieCG#ieCGGi kG%\'V\!"GO&
C\eC%eCGGeCGO k\O'O\!"GE& CG$ieCGGieCG#ieCOi $'O!"#&
CPeC%eCGGeCGO GE$'#E!"G#&
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4eS|||! 4eS S|||! 4|||! 4eS|||!
IGieSGIi|||TO $'V#!"#& #'%$V!"G%& O'$%%\!"G%& G$+'V!"G#&



!"##$%&%'()*+,&)(%*-)$!

!"#.F

7-8G,/



!"##$%&%'()*+,&)(%*-)$!

!"#./H

7-8G,6


