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Supporting Material LR

Copies of 'H NMR spectra of 6A, 6D, 6E, 7A, 7D, 7E, 10, 11, 19, (-)-24 and (+)-24, and X-ray

structural information of the racemic N-Boc derivative 28 (19 pages).

Utility of a Diene-Tricarbonyliron Complex as a Mobile Chiral Auxiliary: Regio-

and Stereocontrolled Functionalization of Acyclic Diene Ligands

Yoshiji Takemoto,*' Naoki Yoshikawa } Yasutaka Baba,! Chuzo Iwata,} Tetsuaki Tanaka,?

Toshiro Ibuka,’ Hirofumi Ohishi

Graduate School of Pharmaceutical Sciences, Kyoto University, Sakyo-ku, Kyoto 606-8501,
Graduate School of Pharmaceutical Sciences;, Osaka Umverszty 1-6 Yamada-oka, Suita, Osaka
565- 0871 and Osaka University of Pharmaceuacal Sciences, 4-20-1, Nasahara, Takatsuki, Osaka
569—1094 Japan

(2RS,5SR,6SR,17SR, 8SR,2E 4E)-Trlcarbonyllron[(n 4.2-5)-8- (tert-butoxycarbonylanmno) -6-
ethylthio-7-methoxynona-2,4- dlenemtrlle] 28.A mixture of 19 (86.8 mg, 0.213 mmol) lO% Pd/C.
(15 mg), Boc,O (50 ul, 0.217 mmol), and dry MeOH (1.5 ml) was vigorously stirred at Toom
‘temperature under a medium~pressured hydrogen atmosphere (5 atm) for 40 h. The reaction
mixture was filtered off through a pad of celite and the filtrate was concentrated in vacuo. The
residue. was punﬁed by column chromatography (S1Oz, hexane/AcOEt = 4/1) to give 19 (16.4 mg,
.19%) 28 (203 mg, 20%), and 20 (31.3 mg, 35%). 28; yellow crystals mp 108 °C (petroleum
ether/benzene), '"H NMR (CDCl, ) o 0 60 (d, 1H,J=7.3 Hz), 1. 09 (d, 3H,J=6.7H2), 1. 24-1.30 (m,
4H), 1.46 (s, 9H), 2.61 (dq, 1H, J = 4. 9 7.3 Hz) 2.67 (m, 1H), 2.78 (m, 1H), 3.44 (m, 1H), 3.48 (s,
3H), 3.99 (dg, 1H, J = 79 6.7 Hz), 460 (br, 1H), 5.33-5.57 (m, 2H); *C NMR (77.5 MHz,
CDCl,) § 14.4, 16.3, 24.1, 26.0, 28.3, 48.3, 49. 1 60.3, 64.2, 79.6, 81.4, 87.2, 88.2, 121.3, 154.9,
207.9; IR (KBr) 3361, 2220, 2062, 2000, 1701 cm™; MS (ED) m/z (%) 425 (M*+1-2CO, 0.6), 397

(M*+1-3CO, 1.4), 132 (100).



/

oQ

! O : I . 4 \ E]

001

Il

E2E
8670
\

it
o011

B

86°v K

Y9
§00)ed  an
SERT L e NO—\ /" 1"H

_Zh Gl : ININNIdS . O3

£330 ¢ CINATS

Sawls gj : SNYIS

vE . N1V
ZH £9'/91291 13580
ZHW 00 005 : 0d380
HI - JNNEO
J8sn gg¢ : Mg .
74 19°0 : 1053t ) :

3350 0000 0001 IMINT . E

235w 00010 0 : 1034 _

295w BBGE BEGT WLODY , _

335 919E'G : 0d

sawty i . AWWNG

sawll gl : STy -

235N 07001 : JAIN] :

338N /B¢ .

EE IR : ”mﬂww ee batetetutalet el WWwwYhwww - [EISIE LY VYT NE)
2H 0006 S ael 25 3IIEREERY PRERRYRL Eaaagmny 5
2 0°93001 ” e =& TRSELSIRA . cUR&IIRE - - 2

s1tod peLal : 0dnvs

51U10C pBEYT : INIGd

uoy 30013

: \.Loumﬁxmu:m

8ul H1 Juswwo)

eyepwu Qf 45utpeo EEINEI R

6561 £6:92 €1 12 Aew 143 : aiep
dul HI

|

1999 American Chemical Society,‘J - Am. Chem. Soc., Takemoto ja991889q Supporting Info Page 2

|




33

uedt! 1) 2 ] o 4
i | | _ 1 ! | ! | ] L
v N Y 8 e ™ T
1 AT _ ) [ Wl
| #
- L
J / / /
- - E e I 2 k
2 = iy 2 8 8 =
o -
(o8]
8 )
(5,
B
o
asg
729 : dW3l -
H £l : ININNIDS !
£7203 INATS N
sawry g B " SNYIS
62 : NIVOY
M £97/91291 13580
ZHW 007005 : 0d480
: HI JNNBO
Jasn ga'¢ o 1Md
H 1970 - : sy | :
Jasw 0000 0001 - IMINT :
3asw 000100 903t ’ . _
295U 666€ BEGT W0V g \
335 919E°¢ : 0d \
Sawty 1 : AWANG .
sawil 91 : Sl
2250 0" 001 : CHAINT
wmmw WMW »m«mm co s e e e NN oon oo coumo RN EENE NERENENENENEN]
2H 0005 m BI713 58 BESREY SEBEEEEE 8228 5383 FEEUBEELCEESE
ZH 0700001 : no3y4
siutod pgeEQ! : OdWvS
sjutod pgES] : IN]Od
uoy 3001x%3
o AJDISIHATLLS
. Jull KT juawwo)
elepwu gl 4butpeoy suPN3( 1 4
5561 GE wGEl 12 Aew tuj © 3ieQ

\ , _ | UTT H

1999 American Chemical Society, J. Am. Chem. Soc., Takemoto ja991889q Supporting Info Page 3

|




wad 0

Qu
<
w

01
Sy 1
00°1T
ov’

Y6 &

39
J €6 : dw3l -
H el . ONINNICS
€700 ¢ INATS
S3wil g1 Lo SNY2S
e . NIvod
ZH £97/891291 13380
ZHr 007005 : 0H480
HT 2NNE0 .
I8EN €572 : 1Md : )
H 1870 : 1053y
J2sw 0000 0001 - IMINT '
J2sw QoOle 0 : 036d . .
J8S BBBE BEYT [ftalel
388 9i9L'¢ : ad
sawiy | : ARKHNG
53wl gl : S3NIL
Jasn 9’01 . RN
EE AN : 10¥30
3280 0°0p : A¥730
24 000% : H1314
ZH 0700001 - [LEES
S1U10C pREY) : RS
SJUl00 pBEg] : INIOd
oy 300Wx3
AJ0151HIIT (S
aull HI 1usuwwo)
ejepwy Q] 4bviceo - WeNI[ T4

6561 BG 5202 1¢ Aew tug @ 8ieg

Ul I:

© 1999 American Chemical Society, J. Am. Chem. Soc., Takemoto ja991889q Supporting Info Page i o7




5

<

wriil I} 7 1y B
PR t | | o i - ; .......
,,_ﬁli.fx ﬁ}. le il
\ 72
H |
ND SO : BN o , |\|\ o e T
- § o _ - = —
. I 8 o = € &
£ 3 b -] =
(00)ed
2 a3l
e NN 05
£1200 INKS
sauly g1 SNYDS
Y4 NIvaY
ZH £9°(91291 13580
ZHW 00005, 04280
Hi JNNED
288N £9°2 o
ZH 1970 10534
335w 0000 0001 IMINT
235w 0OO10"0 0344
325U BBEE" BEO! W1DJV
235 919€°G 0d ,
sawty AWRNG _
sawi) gl SIMIL N N\
335N 0001 JAINT N
3350 /85 10v30
288N 0F AVI30
2H 0005 113
z ) .
mf:.ou mmm%oﬁ mwwmm SmmTmTr e MO MDA o no 1 L L EASITIUERTITIT T ~
0100 paed Niog KBRESEZEE  28Y%BBIsyyEgss YsEy 2883 il
uou 300WY3 ’ '
AIDISIREITIS
ULy Hi 1W3WWO)
eaepey” 01 s6utpeoT’ awenally
6661 62 2€ 01 61 Aew pam © aleg

Ul ::

1999 American Chemical Society, J. Am. Chem. Soc., Takemoto ja991889q Supporting Info Page

|




uty! . ¢ 4

. ) I
] _ ! _ ‘
| L | -

y, J. Am. Chem. Soc., Takemoto §a991889q Supporting Info Page 6 —

© 1999 American Chemical Societ

J96e danat
el ONINNIdS
£73300 INATS
sauwll Gi SNYIS
72 N1v9d
ZH £9°£91¢91 13580
ZHK 007005 04380
H1 JNNE0
Jasn £9°¢ ’ 1Md ) -
M 1e° 0 10534
J3s 0000 0001 1MIN] :
2380 0001070 034d . \
135w 6E6E BEIY K102v /
7258 919€°¢ Od
sawry | AWRND
cawll 91 Mmzﬁ
no’ ALN | . -
www: mmmﬁ 10v30 —-—— N AR D R T ..V,V.nb.ug MH”H o
2350 0 0p A¥130 MO B s i ¢ m%&%%m%umm WMMRWW BEES e
ZH 000% Hi1d USRS DR~ WO O -
7H 0700001 gHEEE]
sjutod yBEst 0dnvs
siuiod ¢gEsgl IN10d
uou 300WY3
AJDISTHBDIS
auil Hl jusuwo)
glepuu Q] 46u1pe0T” awenafl4

6561 GL WG pl1 12 AeW tug 1 21eQ

- ] n\. =
— © E
=) o — o ; ] pes
) o w =S %
- | e o =3
nJ
~X
fr=
=
tn
R

Ul HI




r B .
i i) o, 2 12 . g} :
~ . | . : !
L | i I |
& - — |
a b s i s " r — by w e by — :: i
< R | —
o) | : : ,
[ . | i . -
n -
—_ !
a0 !
= W
o
~—
=
@]
a:
= \ . -
2 f [/ /
=3 = - - ° -
A B 58 . 8 -
o.0]
—
= ]
o) s
< v
M ]
@]
~—
m .
=
Pa . EYA
ey H
- NO_ NG ap
% )
31ve :
wn Zi b : GNINNT S >
! : . € -
m. £ LHATS : . (00)e4
'5) SsWil g1 . SNYJS
' % g2 : N1vOY
. €9 (01291 13580
m ZHE (07005 . 0y380
HI JNNEO
A 185N £9°2 : ) Md
N 81970 : 10534 : i
— 32sw 0000 0001 ¢ IMINT . }
IN 335w 000100 . 703bd . ' . . \ .
s 2350 666 BESL ®10JY .
o 335 I9E°G : ag . . .
e~ sawiy | : ARRND ) :
Q sautl ¢l _ Sl . . N
Q 3880 0°001 : WL o :
%] 388N /8¢ : wyae:y e e O MRS R PO MO NI RO T o Comoo saa, ~
e 388N 00V . A¥130 PR S~ ~J O OO GO €O 30 02 Wl . D@WWD o
S 24 000 : Iy §5288 BIZRIRRES £ges 8820 g
o= Z8 0700001 . no3d4 .
m S1U10C yBECT : 0dnvS
O c1uiod ygIol : INI1Od
mup uou . 300123
AJ0ISIHAITIS
e Ut HI Juawwo)
< e1epwu Q] 4butpecy © wenayt4
9
= 5651 6262 91 12 Aew lug @ e1eg
m .
< Ul HI
(@)
(@)
(@)
—
©




© 1999 American Chemical Society, J. Am. Chem. Soc., Takemoto ja991889q ‘Supportin‘g Info Pa e 8

- o
o s o
) [
. 9GB'E l——* L
j . — i
) ' } % i
e —cu
cea’'¢ - L
()
_.q-'
o)
000°71 —
r—
w0
1 -
—r~
) L
-




© 1999 American Chemical Society, J. Am. Chem. Soc., Takemoto ja991889q Supporting Info Page 9 )

PPM

656" ¥ _— . : K

Ve

_

e
I T T
2

0007 —

2022  — _ L ] L
— i
{
<
_ a
T
Q -
>
. : 10
920°1 — i
{0
b=




wa 0 ¢ ) 4

aul Hl

L
o
—

o

on

3]
oW
8]

=)
[
Cen

n .
. p—
~—

—

m..

—
= ;o \ /o J o\ / _
n - - . - - = o o =
o : < o b = 8 €8 LN

S ;
AN i by H
0 Wi w n .
— ' & ~
% >

<
—

O
~—

. m i

e N
-~
<
T
)

Q Jv'Ge : g3l o
7! ZH €l : ININNIdS ) : .

R £7000 INATS : .
m Cgauty et ) : SNYIS
.ﬂhp ve NIVOH
ZH £97/91281 13560
. IHA 007005 044890
H1 JNNBO
235N £5°2 " Ind

ZH 1970 10534 )

— 385¢ 6000 0001 IMINT
N Jasw 000100 1038d

> J3sw B55E BEYT Wi0Jv
ﬁ 235 918L°G 0d !

o= sawil i ARWNG

Q ‘'53uwl) 2L S3WIL

© 38580 0 001- AINT

n 3350 7 BC 10v30

— J2EN g Oy A¥130

S 25 900¢ Il4

o= ZK 0700001 no3d4

m sjutod pBEYI 0dnvS

O sjuiot pREST IN]Cd

% uou 300473
. £JOISIHAIL(S

= Ul HI JU3WE07

% pyEpULU Q] 46UTDEDY 3wen3i 14

.m 856131 0102 12 Aew 193 : 81EQ

(o

(o

(@)

—

©



© 1999 American Chemical Society, J. Am. Chem. ‘Sioc., Takemoto ja991889q Supporting Info Page 1/1
: _ ‘ | ;

_PPM

ELB VY —_—

c89°'§ —_—

EE0 L —

00077 —

651G — !
3
[+}] -
[a8]
= X
-z 0
.%." v :
= 3 :
N T ]
atd S
I




12 .
SI<

|

|

5 T
e e Y
of .
z ' Y v W W 0 \\ﬁ
e !
=) > . ]
[
mo )
o= r e e Ve . e :
S | \ 5 . k - .\ \ \l
g, AN J J-o= 8o = g w w -
o ol W I . I =1 3 =
N .
o
N
e.o]
o]
—
N
(@)
<
- i
8 3
g - :
)
-~
<
—~
9, 7192 dn3L _ -
o . €l ININNILS : ve-(+)
wn £1000 INATS O0HHN
g 39017 2E SNYIS mﬁé 1%
) ; '
= ve NIYoY ]
@) ZH £9°/31291 13580 : o3I
8 7HK 00°00C . 014480
HL : JNNED
388N £9°¢ : rd
Aml TH 1970 1053
. 3350 0000 0001 IMINI
— 2asw 0041070 103t
S 335 BBEE BE9! WLOJY
2 73S QI9E'G ©0d i
1) sawll | ARKNQ
§3) sawly gg Sl
S 33sn 0 00! AAINT
A J3sn £ °8g 10v30
235N QP A¥I30
= ZH 000G 41714
151 ZH 0700001 N34
o= 530100 pgEg! S
g  sw1o8 peegl INIDd
=
usy 300%x3
@) T AJOISIHIDNIS
UL HT Juawwo)
m eleowy (1 Jbuipeoy 3WeNal 4
m 5561 81 L1 11 12 AeW 1J4 © 83eQ
£
< - JUTT HI
N
N
(@)
—




© 1999 American Chemical Society, J. Am. Chem. Soc., Takemoto ja991889q Supporting Info Page 1,35_ 3

Table 1. Crystal data and structure refinement for 1.

Identification code ' mnf2
Empirical formula C20 H28 Fe N2 O6 S
bForrnula weight | 480.35 -
Temperaturé 293(2) K
Wévelength i.54180 A
Crystal system monoclinic
Space group o PZi/ C
- Color of crystal ~ yellow
Unit ceil d}mens_ioﬁs , 'a=12508(2) A alpha = 90 deg.

b=9.745(2) A  beta=100.710(10) deg.
€c=19.6560(10) A gamma = 90 deg.

Volume . 2354.1(6) A3

z | o . 4
Density (calculated) _ -  1.355Mg/m’3
Absorption coefficient 6.279 mm -1
FO00) | 1008
.-Crystal size 0.02x0.02x0.5mm3 -

Theta range for data collection  3.60 to 60.13 deg.

Index ranges " 0<=h<=14, -10<=k<=0, ~22<=]<=21
Y .

Reflections collected - 3675

Independent reflections _ v3496 [R@int) = 0.0276] -

Refinement method , Full-matrix least-squares on F"2

Data / restraints /. parameters 3496 /0 / 325 
Goodness—of-fit on F'2 _ 0.085

Final R indices [I>2sigma(l)] R1=0.0735, wR2=0.1532
R indices (all data) | ‘ R1=0.1346, wR2=0.1994

Largest diff. peak and hole 6.466 and -0.317 e A"-3
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’I‘éble 2. Atomic éoordinates (x10°4) and equiyalent isotropic
displacement parameters (A2 x 10°3) for 1. Uleq) is defined
as one third of the trace of the orthogonalized Ujj tensor.

x v ' z ‘ Uleq)
Fe - 7343(D 942(1) 3857(1) 50(1)
S 6014(2) 4416(3) 3073(1) 64(1)
c) 8371(9) -1755(11) 3421(6) 74(3)
c@ 8086(8) -362(9) 132154) 60(2)-
(&) 6976(7) ©=3909) 2938(4) 56(2)
c@ 6712(7) 1350(9) 2823(4) 52(2)
Cci 7545(7) 2327(9) 30054 49(2)
C(6) 7338(7) 3867(8) 2941(4) 51(2)
Cc( 7492(6) 4350(8) 21964 48(2)
C(® 8605(6) ~  4056(8) 2025(3) 40(2)
C(9) 8654(9) 4519(11) 1282(5) 60(2)
c(10) - 6349(8) 5360(10) 3876(5) 68(3)
can 5346(10) 5823(14) 4094(7) 87(4)
Cc(12) 5946(8) 4598(14) 1285(6) '73(3)
C(13) ©10200(6) 4029(8) - 2955(4) 45(2)
c(14) . 11746(7) 4523(9) 3900(4) 52(2) .
C(15) 12295(10) 5891(12) 4122(6) - 75(3)
C(16) ©12552(9) - 3519(1D) 3709(6) 72(3)
cam 11166(11) 3962(17) -4446(5) 93(4)
C(18) 6320(8) 1859(10)° 4191(5) 63(2)
c19) 7075(8) -468(10) 4377(5) 622
C(20) 8568(10) 1560(12) 4397(6) 80(3)
o 6663(4)  3719(6) 1716(3) 56(2)
o2 . . 10223(5 2794(6) 3048(3) 65(2)
o®3) 10959(4) 4912(6) = 3287(3) 52(1)
O4). 5660(7) 2313(8) - 4460(4) . 99(3)
O(5) 6895(7) .  -1342(8) 47214 - 96(2)
. o® 9337(8) 1901(12) 47484 1304
N(1) 8630(9) ~2825(10) 3574(6) 99(3)

N(2) ~9460(5) 4701(6) 2508(3) 47(2)
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Table 4. Bond lengths [A] and angles [deg] for 1.

Fe-C(19) 1.781(10)

Fe-C(18) A 1.783(12)
Fe-C(20) - 1.798(13)
Fe-C(3) _ - 2.021(8)
Fe-C(4) ' 2.077(8)
Fe-C(2) , 2.123(9)
Fe-C(5) 2.202(8)
S(1)-C6) ‘ 1.805(9)

S(1)-C(10) : © 1.809(9)

C(1)-N(1) - ' 1.117(13)
C(1)-C(2) 1.442(14)
C©@)-C@3) 1.428(12)
C(3)-C) : 1.402(12)
C@)-C(5) . 1.407(11)
C(5)-C(6) 1.524(11)
C(6)-C(7) . 1.583(10)
C(7)-0O(1) _ 1.407(9)
C(7)-C(®) ©1.520(10)
C(8)-N(2) . 1.437(9)
c@®-cmo® 1.539(11)
cao-cay " 1.469(14)
C(12)-0(1) " 1.404(11)
C(13)-0(2) . 1.217(9)
C(13)-N(2) 1.325(9)
C(13)-0(3) 1.356(9)
c149-0@3)- . 1.458(9)
C(14)-C(16) 1.502(14)
c(14)-camn . 1.504(13)
C(14)-C(15) . 1.525(13)
c(18)-0@) 1.148(11)
CcC(19-0(5) : - 1.136(11)
C(20)-0(6) 1.125(13)
C(19)-Fe-C(18) 87.2(4)

C(19)-Fe-C(20) - - 98.6(4)
C(18)-Fe-C(20) : 101.9(5)
C(19)-Fe-C(3) 96.5(4)
C(18)-Fe—C(3) 120.4(4)
C(20)-Fe-C(3) : 135.5(4)
C(19)-Fe-C(4) 129.14)
C(18)-Fe-C(4) _ 95.5(4) |
C(20)-Fe-C(4) 129.8(4)
C(3)-Fe-C() 40.0(3)
C(19)-Fe-C(2) , 91.7(4)
C(18)-Fe—-C(2) 160.4(4)
C(20)-Fe-C(2) . 97.6(5)

- C(3)-Fe-C(2) 40.2(3)
C@)-Fe-C(2) - 70.2(3)
C19)-Fe-C(5 165.9(4)
C(18)-Fe-C(5) 99.4(4)
C(20)-Fe-C(5) 92.2(4)
C(3)-Fe-C(5) 69.4(3)
C(4)-Fe-C(5) 38.3(3)
C(2)-Fe-C(5) 77.9(3)

. C(6)-S(1)-C(10) ©101.9(4)

N(1)-C(1)-C(2) : 177.3(13)
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C(3)-C2)-C() 119.1(9)

C(3)-C(2)-Fe 66.0(5)
C(1)-C(2)-Fe 120.6(7)
C(4)-C(3)-C(2) 117.2(8)
C(4)-C(3)-Fe 72.2(5)
C(2)-C(3)-Fe 73.7(5)
C(3)-C(4)-C(5) 118.1(8)
C(3)-C(4)-Fe o 67.8(5)
C(5)-C(4)-Fe o 75.7(5)
C(@)-C(5)-C(6) 122.6(8)
C@)-C(5)-Fe 66.1(4)
C(6)-C(5)-Fe 128.7(6)
C(5)-C(6)-C(N 108.7(8)
C(5)-C(6)-S(1) -  115.2(6)
C(7)-C(6)-S(1) 108.5(5)
O(1)-C(7)-C(8) 111.1(6)
O)-C(N)-C(B) 106.9(6)
C(8)-C(7)-C(6) ' 115.0(6)
N{(2)-C(8)-C(7) - . 111.8(6)
N(2)-C(8)-C(9) 110.0(7)
C(7)-C(8)-C(9) ©110.8(7)
C(11)-C(10)-S(1) 109.8(8)
0(2)-C(13)-N(2) 125.6(7)
0O(2)-C(13)-0(3) 124.1(D)
N(2)-C(13)-0(3) 110.2(7)
0O(3)-C(14)-C(16) 110.1(7D) -
0(3)-C(14)-C(7) 110.0(8) '
C(16)-C(14)-C(7) 112.1(10)
0(3)-C(14)-C15) 102.0(7)
Cc(16)-C(14)-C(15 110.7(8)
C(17-C(14)-C(15) 111.5(9)
O)-C(18)-Fe 171.5(8)
0O(5)-C(19)-Fe 178.1(9)
- O(6)-C(20)-Fe 177.4(11)
C(12)-0()-C(N) - 116.5(D)
C(13)-0(3)-C(14) 122.5(6)

C(13)-N(2)-C(8) 124.4(6)

Symmetry transformations. used to generate equivalent atoms:
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Table 5.  Anisotropic displacement parameters (A"2 x 10°3) for 1.
The anisotropic displacement factor exponent takes the form:
-2pi2[h"2a*2Ull+..+2hka*b*Ul2]

Ull uaz2 - U33 U23 U1l ui2
Fe 61(1) 50(1) 40(1) -1 - 12(D) -8(1) -
SV - 58(1) 79(2) 53(1) -13(1) 8(1) 10(1)
Cc 86(8) 60(7) 78(7) -3(6) 23(6) 3(6)
c@  81(M 45(5) 59(5) -2(4) 22(5) -3(5)
C3) 66(6) 55(5) 47(5) -14(4) 14(4) -2(5)
C@ 58(5) . 58(5) 39(4) -2(4) 4(4) 1(4)
C(5) 53(5) 54(5) 37(4) 6(4) 34) 7(4)
C(6) 76(6) 45(5) 27(4) -2(3) -2(4) -1(4)
Cc@ 46(5) 41(4) 49(5) 6(4) -10(4) 0(4)
C(8) 49(5) 344 344 -3(3) -1(3) 3(3)
C(9) 82(7) 52(5) 44(5) 2(4) 4(5) 2(5)
C(10) 81(7D 62(6) 63(6) -21(5) 18(5) -15(5)
C(an 80(8) 95(9) - 92(9) =33(7) 317D 3(M
C(12) 48(6) 94(9) 67(7) 9(6) -19(5) . 7(6)
C(13) 43(5) 47(5) 42(4) -14) = 2@ 2(4)
C(149)  49(5) 65(6) 38(4) - 4 - -34) -18(4)
Cc19 78(8) 7 . 66(7) =7(6) -15(6) . -23(6)
cQe) 70(D - 57(6) 84(8) 16(6) 2(6) ~2(5)
.Can 92(9) 136(12) 49(6) 19(D 12(6) ~-46(8)
C(18) 70(6) 53(6) - 62(6) 12(5) 6(5) -20(5)
CcQ19) 74(6) 58(6) - 56(5) -12(5) 19(5) -13(5)
C(20) 97(8) 82(8) 69(7) 16(6) 37(6) —18(7)
o 55(3) 58(4) - 48(3) -1(3) =53 03
02 83(4) 404 63(4) 14(3) -10(3) -7(3)
03) 56(3) 46(3) 49(3) - 3(3) -9(3) -7(3)
0@ 131(7) 80(5) - - 102(6) 0(5). 66(5) 10(5)
O(5) 140(7) 74(5) 80(5) 194 - 36(5) - -14(5)
o(6) 117(7) 196(11) 69(5) 12(6) -3(5), -87(7)
N(D 116(8) 55(6) 131(9) 17(6) - 38(D) 10(6)

N(2) 47(4) 34(3) 54(4) -3(3) -3(3) -2(3)




E &

Table 6. - Hydrogen coordinates (x 10°4) and isotropic
displacement parameters (A2 x 10°3) for 1.
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X y z Uleq)

H(2) 8617(8) 317(9) 3261(4) 72
H(3) 6451(7) -723(9). 2837(4) 67
H(4) 6006(7) 1618(9) 2633(4) 63-
H(5) 8249(7) 2021(9) 3170(4) 58
H(6) 7888(7) 4330(8) 3285(4) 61
H() 7374(6) 5344(8) 2166(4) 58
H(B) 8723(6) 3061(8) 2052(3) 48
H(9A) 9421(84) 4302(107) 1201(51) 91
H(9B) 8635(82) - 5480(116) 1288(52) 91

- H(O) 8070(85) 4161(110) 979(54) 91
_H(lOA) 6760(8) 4778(10) . 4232(5) 82
H(10B) 6796(8) 6147(10) 3814(5) 82
H(114) 5574(105) 6404(140) 4457(68) - 131
H(11B) 4633(107) . 5562(142) 3976(68) 131
H(110) . 5101(101) - 6670(134) 3626(65) 131
H(12A) 5330(97) 4175(120) 989(59) 110
H(12B) 6364(98) 5166(132) 1166(64) 110
H(12C) . 5491(97) 5130(131) 1466(61) 110
H(154) . 11662(97) 6387(127) 4237(60) ~ 113
H(15B) 12734(97) 6181(129) 3813(61) 113
H(Q150) 12885(97) 5733(125) 4442(62) 113
H(16A) 13067(94) 3816(124) -~ 3452(59) 108
H(16B) 12161(93) - 2723(127) 3607(58) 108
H(16C) 13150(95) 3345(119) 4103(60) 108
HQ17A) 10485(110) 4621(146) 4515(66) 139
H(17B) 11622(110) 3845(152) - 4807(69) 139.
H@170C) 10634(114) 3210(146) 4368(67) 139
H(2A) 9494(5) 5582(6) 2507(3)

56

SIS
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S19

X-ray structure of 19 drawn by CS Chem3D




