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A: HPLC Analysis of Products

VWD1 A, 7% =254 nm (DACHEMS32\1\DATA\LXY 11\080811\LXY1-12-T680010.D)
mAU b=
£
10 —|
o] .
6]
o
2
oL _ W/\\\,fﬂ,\\ A
o] “l: 1b 1‘5 2‘0 2‘5 3b 3‘5 min|
e REFRSME] 2T bETE & TH] A g 1=y g TA]
# [min] [min] mAU *s [mAU 1 %
e I Il | == |
1 25.930 MM R 0.8935 627.18622 11.69965 50.9207
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g LREFETE] SBAY IgEE g 1 AR U vy i T AR
# [min] [min] mAU *3 [mAU %
- e [—m—— | ————— | ———————- |
1 25.496 BB 0.7805 1.21470e4 231.72899 97.4051
2 34.427 BB 0.9614 323.59479 4.96462 2.5949
o=, 1.24706e4 236.69361

Figure S-1. Racemic and optically enriched HPLC chromatogram of compound 7aa-major.

VWD A, #+=254 nm (DA\CHEM32\1\DATA\LXY 11\080812\LXY11-17-T68014.D)
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g CREIEME] AL T WEE THT AR
# [min] [min] mAU * g
il I | ==
1 31.559 BB 1.5374 2163.62378
2 38.919 BB 1.7126 2110.90625
SR 4274.53003

= e [T A
] 2
__________ |________
20.09137 50.6166
17.30837 49.3834
37.39974

VWD1 A, #%1=254 nm (D:\CHEM32\T\DATA\LXY11\080812\LXY35-2-T680017.D)
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e CREF B TE] SIS sy e AT A 1123 e AT A
# [min] [min] mAU *s [mAU %
il R | === | === | ——— = |
1 30.850 BB 1.4967 7519.68604 72.59675 97.6336
2 39.428 MM R 2.1006 182.26198 1.44611 2.3664
= 7701.94801 74.04286
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Figure S-2. Racemic and optically enriched HPLC chromatogram of compound 7aa-minor.

DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\081208LUO\7212-F5-1.D)

mAU - IS
400 s
350 f
1 o
250*: (\ 9
200 / \
150—2 /\\ \
1282 \J \J /\j/\
E Y
Of A Y o
2 4 6 8 10 12 14
e LRI H) S g IEVTE S I U5 i A
# [min] [min] [mAU*s] [mAU] %
-—— |- | —— - | ——— |- | ———————— [
1 7.482 VV 0.2070 33060.41479 252.95384 29.52606
2 7.782 VV 0.0759 2270.90332 442 .56232 19.9535
3 8.113 VvV 0.1330 3420.32373 387.57928 30.0530
4 8.5406 VB 0.1528 2329.33984 224 .9574¢6 20.4670
PN == 1.13810e4 1308.05290

DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\081208LUO\72-33-F5-1.D)
mAU — ]
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W PRI ) 2SR TR U 11 A e vy U 1 A
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- | ——= == | ———————= | ——— | ————————
1 7.423 VV 0.1324 8673.05957 987.84760 90.6399
2 g.112 vv 0.1857 895.64331 68.00128 9.3601
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Figure S-3. Racemic and optically enriched HPLC chromatogram of compound 7ba-major.

DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\081208LUO\7212-F5-1.D)
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4 8.546 VB 0.1528 2329.33984 224.95746 20.4670
Joh B 1.13810e4 1308.05290
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5% 1: DADLl B, Sig=240,16 Ref=360,100

e O P I ) 2R e g IETAR A e v 0 1T AL
# [min] [min] [MAU*s ] [MAU] %
e === |- |- |- |
1 8.556 VB 0.1502 8443.38672 847.67200 100.0000
JS N 8443.38672 847.67200

Figure S-4. Racemic and optically enriched HPLC chromatogram of compound 7ba-minor.

DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\081211LUO\7312-15.D)
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DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\08 1211LUO\73-3-15.D)
mAU J o
1600 ﬁ
1400 - /
1200 ‘
1000 ‘ \
800 \
600 -
400 \
200 \

10.949

2 4 6 8 10 12 14 min

S7



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

0 RPN S8 IR E LETTP A et UETTE A
# [min] [min] [MAU*s] [mAU] %
=== | ——= == | ——————=——- | ——————=——- | - |
1 7.762 BB 0.2139 2.60252e4 1786.74341 97.8440
2 10.949 BB 0.3591 573.47766 24.67860 2.1560
BAED 2.65887e4 1811.42201

Figure S-5. Racemic and optically enriched HPLC chromatogram of compound 7ca-major.

DAD1 A, Sig=240,16 Ref=360,100 (QIAOXIALIU\081126LUOC\732-L2.D)
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{fii%s 1: DAD1 A, Sig=240,16 Ref=360,100

WERFIN T S 0 IERIEA W 17 EIEA
# [min] [min] [mAU*s] [MAU] %
e | ——= = | ———————— |- | ———————— |
1 5.102 BB 0.1866 194.78331 15.29746 1.5472
2 6.627 BB 0.2530 1.23947e4 692.01996 98.4528
SN L s 1.25895e4 707.31742

Figure S-6. Racemic and optically enriched HPLC chromatogram of compound 7ca-minor.

DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\081204LUO\751-D8.D)
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W P IS 8 g UESTEA Ee IETE A
# [min] [min] [mAU*s ] [mAU] %
- | -—— | - |- | —————— |
1 5.016 VB 0.0982 6047.23291 925.65747 94.2731
2 6.400 BB 0.1373 367.35898 40.71919 5.7269
Jol b 6414.59189 966.37666

Figure S-7. Racemic and optically enriched HPLC chromatogram of compound 7da-major.

DAD1 A, Sig=240,16 Ref=off (QIAOXIALIU\081201LUO\752-A5.D)
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W (4R INf ] s i IENTRA U iy TR A
# [min] [min] [MAU*s] [mAU] %

1 9.669 MM R 0.6743 13.64056 3.37154e-1 0.1417
2 12.976¢ BB 0.8948 96010.568360 149.34262 99.8583

PSS 9024.20892 149.67977

Figure S-8. Racemic and optically enriched HPLC chromatogram of compound 7da-minor.

DADT A, Sig=240,16 Ref=360,100 (QIAOXIALIU\081128LUO\741-X3.D)
mAU Q 5
] <]
50 =
] 1
40
1 \\
30
] \ | \
20 \ / \
- [
10 [ o\
/ \ / \
04 N ./ Y 7))’}¥//\
[ T T T T I T T T ! I T T ' T [ T T T T
5 10 15 20 min
g LRI IN ] SR R UEE 111 FA IESET IEATIREA
# [min] [min] [(MAU*s ] [mAU] %

1 12.658 MM R 0.4914 1735.30737 58.85978 49.5812
2 17.054 MM R 0.06051 1764.61975 48.0603460 50.4188

PSS EERE 3499.92712 107.46324

DAD1 A, Sig=240,16 Ref=360,100 (QIAOXIALIU\081128LUO\74-12-X3.D)
mAU

<
400
350 4
3004 ‘

250 - | \

2004 \
150 \ 2
1003 ] \ ~
1 I -
E \ .
52 E mﬂ) K»\_/“k//n\\ /Nr%

N;
3]
o]
\‘4
3]
-
>
N
!\)4
3]
-
3
N
~
o
N |
o

min|




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

S SO = & R A RI R = UETE A g vy EHTHE A
# [min] [min] [MAU*s] [MAU] %
=== | | == == | ———— | = | ==~ |

1 12.514 VB 0.3845 1.15409e4 433.66553 87.3575
2 17.158 BB 0.5178 1670.21484 47.31310 12.6425
JSS=car 1.32111e4 480.97863

Figure S-9. Racemic and optically enriched HPLC chromatogram of compound 7ea-major.

DAD1 A, Sig=240,16 Ref=360,100 (QIAOXIALIU\081128LUO\742-X1.D)
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e R |~ |~ |~ |
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DAD1 A, Sig=240,16 Ref=360,100 (QIAOXIALIU\081128LUO\74-22-X1.D)
mAU -] ]
500% é\
400~ / \
300 2 \
200 =l / \
] f
100 /\ / \
O_E S A w/,/\\(¥/x/\—1// ;y—x
é 1‘0 1‘5 2‘0 ‘min




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

e N R LN T e U & o ENPA I iy IEIOPA
¥ [min] [min] [mAU*s] [MAU] %

1 10.708 BB 0.2873 3044.76587 157.68771 11.1085
2 16.190 BB 0.5817 2.43645¢e4 595.07269 88.8915

=

E 2.74093e4 152.760041

Figure S-10. Racemic and optically enriched HPLC chromatogram of compound 7ea-minor.

VWD1 A, 3 +=240 nm (D2\CHEM32\T\DATA\LXY11\090518\LXY-791000006.D)
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e R | — | —— | === |
1 11.632 BB 0.5993 3641.56104 92.46124 50.3907
2 21.655 BB 1.2235 3585.09424 44.51663 49.6093
P -= 7226.65527 136.97787
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Figure S-11. Racemic and optically enriched HPLC chromatogram of compound 7ab-major.
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e CREERTE] S/ ETE W TR AH WEE 7=y e THT A
# [min] [min] mAU * s [mAU ] %
- - - | —— | - | —————

1 16.329 BB 0.8035 221 .35989 3.71210 4.109
2 12.506 BB 0.9776 5165.24756 81.40826 95.890
MAER 5386.60745 85.12035

Figure S-12. Racemic and optically enriched HPLC chromatogram of compound 7ab-minor.
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VWD A, 77 2=240 nm (DACHEMS32\T\DATA\LXY11\090514\LXY781000007.D)
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150
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e PREEETE] SR8 IR U5 [ AR U5 vy U5 T AR
# [min] [min] mAU * 5 [mAU 1 %
—— | |- === | - | - | - |
1 12.150 BV 0.4472 1.31642e4 407.09341 49.5974
2 15.094 VB 0.4784 1.33779e4 390.38611 50.4026
B 2.65422e4 797.47952
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VWD A, i +=240 nm (DACHEM32\T\DATA\LXY11\090514\LXY78-10000006.D)
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132

W PREFmfE] S0 s LETETR A lE=h IESTETR oA
# [min] [min] mAU *5 [mAU ] %
- |- == | —————— | —————- | ———————=

1 12.132 VB 0.4796 1.69914e4 492 .55096 95.2877
2 15.681 MM R 0.6881 840.28003 20.35279 4.7123
B 1.78317e4 512.90375

Figure S-13. Racemic and optically enriched HPLC chromatogram of compound 7ac-major.
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- | ——— ] -~ | —————————— | —————————— | ———————— |
1 ©.955 VB 0.1531 1798.81421 173.32510 50.2388
2 9.555 BB 0.2181 1781.71082 123.65146 49,7012
Jod B 3580.52502 296.97656
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DADT A, Sig=254,16 Ref=360,100 (QIAOXIALIU\081211LU0\081211LUO 2008-12-11 11-33-25\78-45.D)
mAU E by
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REs P Sj2 3 J _ : o -
[ S | T I R € EANR A A iy IR
¥ [min] [min] [MAU*s ] [mAU] %

1 7.124 MM R 0.2324 5.42792 3.89243e-1 0.400l
2 9.491 BB 0.2158 1159.18140 861.58594 99.5339

BAE 1164.60932 61.97518

Figure S-14. Racemic and optically enriched HPLC chromatogram of compound 7ac-minor.

VWD1 A, =240 nm (DACHEMS32\T\DATA\LXY11\090518\LXY-801000010.D)
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2 18.888 BB 0.9462 1345.44226 21.82915 48.2158

BLE e 2790.45837 60.11526
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VWD1 A, % +=240 nm (DA\CHEM32\1\DATA\LXY 11\090518\LXY-107-2000012.D)
©

o4 /,//\/"\\g,_/\ e o o o //,E:;\\\
g PREEHTTR] 2R & g TH] A = g TR} A
# [min] [min] mAU * g [MmAU ] %
- |—— = | ————————= |- |
1 11.936 BB 0.5047 8151.35303 221.52138 95.9772
2 19.113 BB 0.9206 341.065982 5.26l1l¢cl 4.0228
BLE 8493.01285 226.78299

Figure S-15. Racemic and optically enriched HPLC chromatogram of compound 7ad-major.
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M ©959.86353 460.70213
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VWD1 A, 7% [:=240 nm (DACHEM32\T\DATA\LXY11\090522\L XY-107-4000009.D)

W PRE e B8 IR [ETET oA U5 1=y [ESTETR 5o
# [min] [min] mAU *5 [MAU ] %
——— |- | ——= === | —————— |-
1 9.448 VvV 0.2103 241.85493 17.23767 1.9950

0.2661 1.18813e4 676.40424 98.0050

2 13.147 BB

== 1.21232e4 693.64191

Figure S-16. Racemic and optically enriched HPLC chromatogram of compound 7ad-minor.
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1 8.108 MM R 0.2323 9887.60840 709.44495 48.3234
2 9.115 MM R 0.2417 1.05737e4 729.17169 51.6766
RN == 2.04613e4 1438.61664
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B DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\0O81218LUO\83-10-Q3.D)
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g L eE ] S bgETE IETaE IE S IETaE
# [min] [min] [MAU*s ] [MAU] %
S it e | ———— - | —— | ———————— |
1 8.095 BV 0.2177 1.6281led 1093.46899 94.2626
2 9.249 VB 0.2488 990.96753 58.75582 5.7374
JAS N 1.72721e4 1152.22481

Figure S-17. Racemic and optically enriched HPLC chromatogram of compound 7ae-major.
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e RTINS ] S ey IESTAP A WA 1y IESTETE A
# [min] [min] [MAU*s ] [mAU] <%
——— | ———— ] = | | ——— | ———————— |
1 5.203 VV 0.0925 5910.17139 950.47656 49.9464
2 6.006 VB 0.1282 5922.86182 689.64862 50.0536
SN 1.18330e4 1640.12518
DAD1 B, Sig=240,16 Ref=360,100 (QIAOXIALIU\081218LUO\83-20-Q4.D)
1200;
1000 —
800{
400 :
ol A o . o]
‘ é ‘ 1 IO 1 ‘5 2‘0 ‘ ‘ ‘ ' 2‘5 ' ' r;| in
g AR IR ] sy gy SN A IS NN SA
# [min] [min] [MAU*s ] [mAU] %
e R | —— R | ———————— |
1 5.196 VB 0.0993 615.97278 90.61393 5.3933
2 6.007 BB 0.1240 1.08052e4 1313.02502 94.6067
A e s 1.14211ed4 1403.63895

Figure S-18. Racemic and optically enriched HPLC chromatogram of compound 7ae-minor.
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e CREF BT ME] JEAY g SE iZe TH] R

# [min] [min] mAU * s
el Rl | —— =

1 14.018 VB 0.6640 1.51049e

2 26.531 BBA 1.5528 1.68212e

LB 3.19261le

4
4

4

348.75403
160.17230

508.92633

47 .3120
52.6880

_ VWD1 A, #F+=240 nm (DACHEM32\1\DATA\LXY11\090514\LXY105-20000003 D)
e CPREFESME] &Y g WEE AT A &g =y 1= ETE o
# [min] [min] mAU *g [mAU ] %
el R | == Rl
1 14.010 BB 0.6682 1.45924e4 334.12091 95.3558
2 27.034 BB 1.3105 710.71002 7.72656 4.6442
J == 1.53031le4 341.84747

Figure S-19. Racemic and optically enriched HPLC chromatogram of compound 7af-major.
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49.9412
50.0588

g PREF I 1a] B8 IR e THT A =0
# [min] [min] mAU * s [mAU
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1 5.775 VvV 0.1453 7928.59766 838.29089
2 6.496 VV 0.1438 7947.27686 829.29688
ML 1.58759e4 1l667.58777

VWD1 A, 7 1+=240 nm (D:\CHEM32\1\DATA\LXY 11\090505\105-45000023.D)
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1 5.702 VvV 0.1002 389.40747 55.88429 4.,7114
2 6.463 VB 0.1670 7875.88867 711.58185 95.2886
BE 8265.290614 767.46614

Figure S-20. Racemic and optically enriched HPLC chromatogram of compound 7af-minor.
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W PRI TR S8 IR I 117 A4 S A 11 A
¥ [min] [min] [MAU*s ] [MAU] %

1 5.879 vv 0.1363 3993.96899 438.34521 49.5141
2 6.981 BB 0.1525 4072.35937 401.05209 50.4859

Nl os 8066.32837 839.39731
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1% G I == L Y el R [ v i U g A I U | AL
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1 5.848 MM R 0.1505 1.20413e4 1333.20789 96.0684
2 6.921 MM R 0.1673 492.72077 49.09856 3.9316

EER 1.25341e4 1382.30644

Figure S-21. Racemic and optically enriched HPLC chromatogram of compound 7ag-major.
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W REAI I KR WEdE iR Ve IR
# [min] [min] [MAU*s] [mAU] %
- | ——= == | ——— == | - | ———————— |

1 6.365 VB 0.1442 2124.52734 217.07884 50.5540
2 8.605 BB 0.2033 2077.96533 154.07631 49.4460
ST 4202.49268 371.15515
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e AR FA TN TH) S0 I uE ISR A IES=H IETITR A
# [min] [min] [MAU*s ] [mAU] <
-—— |- |- |- |- | ————————
1 6.425 BB 0.1482 116.64379 11.70767 2.6738
2 8.635 BB 0.1993 4245.89844 318.97534 97 .3262
oL E e 4362 .54223 330.68302

Figure S-22. Racemic and optically enriched HPLC chromatogram of compound 7ag-minor.
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WE RN ) S W TEATIE A U 7 TEATIE A
# [min] [min] [MAU*s ] [MAU] %
il | === | ———————— | == I
1 5.480 VB 0.1144 5073.22168 ©669.30927 50.1419
2 6.442 VB 0.1250 5044.51172 606.47723 49.8581
JBLED 1.01177e4 1275.78650
DAD1 A, Sig=254,16 Ref=360,100 (QIAOXIALIU\081211LUO\081211LUO-1 2008-12-11 17-01-11\81-5.D)
mAU | P
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1500
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2 4 6 g 10 12 14 16 18 mi
K S O 6 N R R i L R T v UE TR U U T far AL
# [min] [min] [MAU*s ] [MAU] >
| i e | - |-
1 5.463 VB 0.1133 1.52991e4 2043.82532 94 .4522
2 6.423 BB 0.1261 898.60724 106.87696 5.5478
FS N SE 1.61977e4 2150.70228

Figure S-23. Racemic and optically enriched HPLC chromatogram of compound 7ah-major.
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W IR B ETE IR VG WAL
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1 6.664 BB 0.1562 3248.57568 305.26599 52.1528
2 8.775 BB 0.2020 2980.37744 220.01924 47.8472
SAED 6228.95313 525.28523
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[ S NS o T I R I U U 1T A U iy ESTHTRSA
# [min] [min] [MAU*s] [mAU] %

1 6.701 BB 0.1498 270.76654 27.28201 9.2857
2 8.796 BB 0.2036 2645.18004 195.85548 90.7143

LA 2915.95258 223.13750

Figure S-24. Racemic and optically enriched HPLC chromatogram of compound 7ah-minor.
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I A IR S8 e g ETEA e IEATOEN
# [min] [min] [mAU*s ] [mAU] %

1 ©6.054 BB 0.1529 4052.04932 384.55136 50.0972
2 7.534 BB 0.1945 4036.32324 308.82632 49.9028

ML g 8088.37256 6©93.37769
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I O S S N L B S | 57 UAE iy W5 oy WAE iy AL
# [min] [min] [MAU*s ] [mAU] %
-———— |- e | —————————= | —————————= | ———————=— |
1 6.053 VB 0.1412 1.56305e4 1640.30603 95.4948
2 7.379 BB 0.1811 737.41473 61.82762 4.5052
BUHD e 1.63680e4 1702.13365

Figure S-25. Racemic and optically enriched HPLC chromatogram of compound 7ai-major.
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VWD1 A, i +=240 nm (DACHEMS32\'\DATA\LXY11\090505\ 9 3 | 000003.D)
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g REFRSTE] 2SEAY g g THT FH g vy hZE TR R
# [min] [min] mAU *s [mAU ] >
Sl R | —— === | —— | == === |
1 5.308 VV 0.1116 2.22413e4 3038.85864 50.0729
2 5.813 VV 0.1260 2.21766e4 2712.54492 49.9271
== 4.44179ed4 5751.40356
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Sl R | — === | — === | ———————=
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=N == 1.99093e4 2812.23914

Figure S-26. Racemic and optically enriched HPLC chromatogram of compound 7aj-major.
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7VWD1 A, FFE =240 nm (D:\CHEM32\1\DATA\LXY 11\090518\LXY932000001.D)
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Figure S-27. Racemic and optically enriched HPLC chromatogram of compound 7aj-minor.
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Sl R e el [
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Figure S-28. Racemic and optically enriched HPLC chromatogram of compound 7ak-minor.
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Figure S-29. Racemic and optically enriched HPLC chromatogram of compound 7al-major.
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Figure S-30. Racemic and optically enriched HPLC chromatogram of compound 7al-minor.
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Figure S-31. Racemic and optically enriched HPLC chromatogram of compound 7am-major.

VWD1 A, #% =240 nm (D:\CHEMS32\1\DATA\LXY 11\090505\ 9 8 1 000019.D)
mAU 1)
2500; é
2000;
1500 —
1000:
500{
o J— . i — -
) s 4 s " 10
g R S IEgEEs g TH] A g =y g TR FH
¥# [min] [min] mAU * s [mAU ] %
e I | —— | — | —— |
1 6.982 VvV 0.1455 2.64797e4 2722.02197 51.3252
2 8.205 VB 0.1574 2.51123e4 2421.56421 A48.6748
s == 5.15919e4 5143.58618
VWD1 A, # =240 nm (DACHEMS32\1\DATA\LXY11\090505\1 0 2 — 1 1 000017.D)
mAU ] Q
3500 2
3000:
2500—7
2000;
1500—:
1000:
500{ 3
o — /\‘\
o 5 ‘ 4 s ‘ & i
e R EFME] 2EH/Y bEwy e TR A s =y g TR A
# [min] [min] mAU * s [mAU ] %
e I | —— | —— | ——
1 6.972 VV 0.1404 3.27243e4 3523.19702 93.8160
2 8.193 VB 0.1697 2157.07251 192.93533 6.1840
P == 3.48814e4 3716.13235

S35



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Figure S-32. Racemic and optically enriched HPLC chromatogram of compound 7an-major.
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C: X-ray Crystal Data

Table 1. Crystal data and structure refinement for 7ai.
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Identification code 7ai

Empirical formula C33 H36 CI3 N3 Ni O5

Formula weight 719.71

Temperature 273(2) K

Wavelength 0.71073 A

Crystal system, space group Monoclinic, P2(1)

Unit cell dimensions a=28.565(4) A alpha=90deg.

b=12.029(6) A  beta = 91.239(10) deg.

c=16.760(8) A gamma = 90 deg.

Volume 1726.3(15) A*3
Z, Calculated density 2, 1.385 Mg/m*3
Absorption coefficient 0.837 mmA-1
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F(000) 748

Crystal size 0.15x0.10 x 0.05 mm

Theta range for data collection  1.22 to 26.00 deg.

Limiting indices -10<=h<=10, -14<=k<=14, -20<=I<=15

Reflections collected / unique 9261 /6621 [R(int) = 0.0409]

Completeness to theta = 26.00 99.7 %

Absorption correction Empirical
Max. and min. transmission 0.9593 and 0.8847
Refinement method Full-matrix least-squares on FA2

Data / restraints / parameters 6621/10/410
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Goodness-of-fit on FA2 1.016

Final R indices [I>2sigma(l)] R1=0.0793, wR2 = 0.2011

R indices (all data) R1=0.1231, wR2 = 0.2399
Absolute structure parameter 0.06(3)
Largest diff. peak and hole 0.823 and -0.555 e.A*-3

S73



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2011

Table 2. Atomic coordinates ( x 1074) and equivalent isotropic

displacement parameters (A2 x 1073) for 7ai.

U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X y z U(eq)
Ni 3629(1) 8497(1) 7523(1) 44(1)
N(1) 4920(8) 7149(6) 7465(4) 51(2)
N(2) 5279(8) 9211(6) 7041(4) 47(2)
N(3) 2469(7) 9781(5) 7636(4) 41(2)
o(1) 8004(7) 9120(6) 7077(5) 73(2)
0(2) 1950(7) 7758(5) 7977(4) 55(2)
0(3) -108(7) 8062(5) 8735(4) 63(2)
0(4) 316(12)  10768(8) 11094(5) 102(3)
0(5) 4950(6) 10998(5) 8658(4) 57(2)
c(1) 4525(13) 6298(8) 8087(6) 67(3)
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C(10)

C(11)

C(12)

c(13)

C(14)

C(15)

C(16)

c(17)

c(18)

c(19)

C(20)

C(21)

C(22)

5439(14)

5100(15)

5536(16)

4659(13)

6525(10)

6690(10)

5132(10)

6237(11)

6067(13)

4873(13)

3734(12)

3836(10)

2605(8)

1511(10)

1982(11)

994(12)

-477(11)

-920(12)

36(10)

1326(8)

988(8)

5197(8)

4708(8)

5565(10)

6665(8)

7593(8)

8731(7)

10187(8)

10479(9)

11420(9)

12149(9)

11905(8)

10918(7)

10725(6)

11678(7)

12581(7)

13464(11)

13475(12)

12621(9)

11693(8)

9662(6)

8426(9)

7981(7)

7151(8)

6514(8)

6649(6)

7572(6)

7197(6)

6598(5)

6016(6)

5557(6)

5664(6)

6225(5)

6701(5)

7265(5)

7429(5)

7916(6)

8047(6)

7644(7)

7165(7)

7052(6)

8295(5)

8344(5)

80(3)

89(4)

94(4)

60(3)

58(2)

53(2)

46(2)

63(2)

72(3)

72(3)

60(2)

50(2)

39(2)

50(2)

58(2)

75(2)

82(3)

71(3)

58(2)

40(2)

49(2)
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C(23)

C(24)

C(25)

C(26)

C(27)

C(28)

C(29)

C(30)

C(31)

C(32)

ci(1)

Cl(2)

CI(3)

C(33)

2066(8)

879(10)

1433(15)

3610(9)

3697(11)

5141(13)

6467(12)

6446(11)

5045(9)

6415(13)

438(17)

-200(500)

1620(12)

290(40)

10107(6)

10127(8)

10766(13)

9562(7)

8599(9)

8085(8)

8599(12)

9561(9)

10037(7)

11473(10)

6207(13)

6030(60)

8419(12)

7260(30)

9091(4)

9765(5)

10449(8)

9313(5)

9747(5)

9995(6)

9783(5)

9341(6)

9105(5)

8366(8)

6329(9)

4860(70)

5745(6)

5590(30)

40(2)

56(2)

102(4)

46(2)

61(2)

67(3)

74(3)

69(3)

50(2)

83(3)

193(5)

210(20)

174(3)

200(20)
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Table 3. Bond lengths [A] and angles [deg] for 7ai.

Ni-N(3)

Ni-N(2)

Ni-O(2)

Ni-N(1)

0(2)-C(22)

0(3)-C(22)

O(4)-C(25)

1.848(6)

1.855(7)

1.866(6)

1.967(7)

1.482(11)

1.503(12)

1.499(12)

1.360(10)

1.393(12)

1.301(10)

1.499(10)

1.239(10)

1.313(11)

1.236(9)

1.459(12)

0.8396

1.379(11)
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0(5)-C(32)

C(1)-C(2)

C(1)-H(1A)

C(1)-H(1B)

C(2)-H(2A)

C(2)-H(2B)

C(3)-H(3A)

C(3)-H(3B)

C(4)-H(4A)

C(4)-H(4B)

C(5)-H(5A)

C(5)-H(5B)

C(6)-H(6A)

C(6)-H(6B)

C(8)-C(13)

C(9)-C(10)

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
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1.472(11)

1.551(13)

0.9700

0.9700

1.532(17)

0.9700

0.9700

1.537(17)

0.9700

0.9700

1.541(14)

0.9700

0.9700

0.9700

0.9700

1.514(13)

0.9700

0.9700

1.418(12)

1.430(12)

1.374(15)
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C(9)-H(9) 0.9300
C(10)-C(11) 1.362(14)
C(10)-H(10) 0.9300
C(11)-C(12) 1.401(13)
C(11)-H(11) 0.9300
C(12)-C(13) 1.432(12)
C(12)-H(12) 0.9300
C(13)-C(14) 1.450(11)
C(14)-C(15) 1.510(11)
C(15)-C(20) 1.400(12)
C(15)-C(16) 1.412(12)
C(16)-C(17) 1.379(13)
C(16)-H(16) 0.9300
C(17)-C(18) 1.417(14)
C(17)-H(17) 0.9300
C(18)-C(19) 1.352(17)
C(18)-H(18) 0.9300
C(19)-C(20) 1.400(13)
C(19)-H(19) 0.9300
C(20)-H(20) 0.9300
C(21)-C(22) 1.518(13)
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C(21)-C(23) 1.560(11)
C(21)-H(21) 0.9800
C(23)-C(26) 1.515(10)
C(23)-C(24) 1.536(10)
C(23)-H(23) 0.9800
C(24)-C(25) 1.452(15)
C(24)-H(24A) 0.9700
C(24)-H(24B) 0.9700
C(25)-H(25A) 0.9700
C(25)-H(25B) 0.9700
C(26)-C(27) 1.371(13)
C(26)-C(31) 1.406(11)
C(27)-C(28) 1.436(13)
C(27)-H(27) 0.9300
C(28)-C(29) 1.347(15)
C(28)-H(28) 0.9300
C(29)-C(30) 1.374(17)
C(29)-H(29) 0.9300
C(30)-C(31) 1.380(12)
C(30)-H(30) 0.9300
C(32)-H(32A) 0.9600
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C(32)-H(32B) 0.9600
C(32)-H(32C) 0.9600
CI(1)-C(33) 1.78(2)
CI(2)-C(33) 1.96(3)
CI(3)-C(33) 1.82(2)
C(33)-H(33) 1.0(5)
N(3)-Ni-N(2) 94.2(3)
N(3)-Ni-O(2) 86.3(3)
N(2)-Ni-O(2) 178.1(3)
N(3)-Ni-N(1) 176.6(3)
N(2)-Ni-N(1) 85.7(3)
0(2)-Ni-N(1) 93.8(3)
C(6)-N(1)-C(1) 112.6(8)
C(6)-N(1)-C(5) 111.7(7)
C(1)-N(1)-C(5) 109.7(7)
C(6)-N(1)-Ni 102.6(5)
C(1)-N(1)-Ni 113.0(5)
C(5)-N(1)-Ni 107.0(5)
C(7)-N(2)-C(8) 122.0(7)
C(7)-N(2)-Ni 113.7(6)
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C(8)-N(2)-Ni 124.2(6)
C(14)-N(3)-C(21) 120.1(6)
C(14)-N(3)-Ni 128.9(5)
C(21)-N(3)-Ni 110.9(5)
C(22)-0(2)-Ni 113.4(5)
C(25)-0(4)-H(4) 1105
C(31)-0(5)-C(32) 117.7(7)
N(1)-C(1)-C(2) 112.4(8)
N(1)-C(1)-H(1A) 109.2
C(2)-C(1)-H(1A) 109.1
N(1)-C(1)-H(1B) 109.0
C(2)-C(1)-H(1B) 109.2
H(1A)-C(1)-H(1B) 107.9
C(3)-C(2)-C(1) 110.2(9)
C(3)-C(2)-H(2A) 109.7
C(1)-C(2)-H(2A) 109.6
C(3)-C(2)-H(2B) 109.5
C(1)-C(2)-H(2B) 109.5
H(2A)-C(2)-H(2B) 108.1
C(4)-C(3)-C(2) 109.2(9)
C(4)-C(3)-H(3A) 109.8
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C(2)-C(3)-H(3A) 109.8
C(4)-C(3)-H(3B) 109.8
C(2)-C(3)-H(3B) 109.9
H(3A)-C(3)-H(3B) 108.3
C(3)-C(4)-C(5) 110.3(10)
C(3)-C(4)-H(4A) 109.7
C(5)-C(4)-H(4A) 109.5
C(3)-C(4)-H(4B) 109.5
C(5)-C(4)-H(4B) 109.6
H(4A)-C(4)-H(4B) 108.1
N(1)-C(5)-C(4) 113.8(8)
N(1)-C(5)-H(5A) 108.8
C(4)-C(5)-H(5A) 108.8
N(1)-C(5)-H(5B) 108.8
C(4)-C(5)-H(5B) 108.8
H(5A)-C(5)-H(5B) 107.7
N(1)-C(6)-C(7) 111.8(7)
N(1)-C(6)-H(6A) 109.4
C(7)-C(6)-H(6A) 109.4
N(1)-C(6)-H(6B) 109.2
C(7)-C(6)-H(6B) 109.0
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H(6A)-C(6)-H(6B) 107.9
O(1)-C(7)-N(2) 127.9(8)
O(1)-C(7)-C(6) 120.2(8)
N(2)-C(7)-C(6) 111.9(7)
N(2)-C(8)-C(9) 121.4(8)
N(2)-C(8)-C(13) 121.0(7)
C(9)-C(8)-C(13) 117.5(8)
C(10)-C(9)-C(8) 121.6(9)
C(10)-C(9)-H(9) 119.3
C(8)-C(9)-H(9) 119.1
C(11)-C(10)-C(9) 121.9(9)
C(11)-C(10)-H(10) 119.1
C(9)-C(10)-H(10) 119.0
C(10)-C(11)-C(12) 119.3(10)
C(10)-C(11)-H(11) 120.3
C(12)-C(11)-H(11) 1205
C(11)-C(12)-C(13) 120.8(9)
C(11)-C(12)-H(12) 119.6
C(13)-C(12)-H(12) 119.6
C(8)-C(13)-C(12) 118.8(8)
C(8)-C(13)-C(14) 123.9(7)
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C(12)-C(13)-C(14) 117.4(8)
N(3)-C(14)-C(13) 121.7(7)
N(3)-C(14)-C(15) 120.9(7)
C(13)-C(14)-C(15) 117.4(7)
C(20)-C(15)-C(16) 119.7(8)
C(20)-C(15)-C(14) 119.0(8)
C(16)-C(15)-C(14) 121.2(8)
C(17)-C(16)-C(15) 121.0(9)
C(17)-C(16)-H(16) 119.5
C(15)-C(16)-H(16) 119.5
C(16)-C(17)-C(18) 118.3(11)
C(16)-C(17)-H(17) 120.8
C(18)-C(17)-H(17) 120.9
C(19)-C(18)-C(17) 120.7(11)
C(19)-C(18)-H(18) 119.6
C(17)-C(18)-H(18) 119.7
C(18)-C(19)-C(20) 121.9(10)
C(18)-C(19)-H(19) 119.1
C(20)-C(19)-H(19) 119.0
C(19)-C(20)-C(15) 118.3(9)
C(19)-C(20)-H(20) 120.8

S85



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2011

C(15)-C(20)-H(20)

N(3)-C(21)-C(22)

N(3)-C(21)-C(23)

C(22)-C(21)-C(23)

N(3)-C(21)-H(21)

C(22)-C(21)-H(21)

C(23)-C(21)-H(21)

0(3)-C(22)-0(2)

0(3)-C(22)-C(21)

0(2)-C(22)-C(21)

C(26)-C(23)-C(24)

C(26)-C(23)-C(21)

C(24)-C(23)-C(21)

C(26)-C(23)-H(23)

C(24)-C(23)-H(23)

C(21)-C(23)-H(23)

C(25)-C(24)-C(23)

C(25)-C(24)-H(24A)

C(23)-C(24)-H(24A)

C(25)-C(24)-H(24B)

C(23)-C(24)-H(24B)

120.9

105.2(6)

109.8(6)

111.4(6)

110.1

110.1

110.2

121.5(9)

121.6(8)

116.8(7)

114.5(7)

113.4(6)

111.8(6)

105.3

105.4

105.4

112.3(8)

109.0

109.1

109.2

109.2
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H(24A)-C(24)-H(24B) 107.9
C(24)-C(25)-0(4) 112.2(10)
C(24)-C(25)-H(25A) 109.2
O(4)-C(25)-H(25A) 109.5
C(24)-C(25)-H(25B) 109.0
O(4)-C(25)-H(25B) 109.1
H(25A)-C(25)-H(25B) 107.8
C(27)-C(26)-C(31) 115.9(8)
C(27)-C(26)-C(23) 122.2(8)
C(31)-C(26)-C(23) 121.8(7)
C(26)-C(27)-C(28) 123.6(9)
C(26)-C(27)-H(27) 118.3
C(28)-C(27)-H(27) 118.0
C(29)-C(28)-C(27) 116.9(10)
C(29)-C(28)-H(28) 121.6
C(27)-C(28)-H(28) 1215
C(28)-C(29)-C(30) 121.8(10)
C(28)-C(29)-H(29) 119.0
C(30)-C(29)-H(29) 119.1
C(29)-C(30)-C(31) 120.3(10)
C(29)-C(30)-H(30) 119.9
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C(31)-C(30)-H(30) 119.8
C(30)-C(31)-0(5) 123.0(8)
C(30)-C(31)-C(26) 121.4(9)
0(5)-C(31)-C(26) 115.7(7)
0(5)-C(32)-H(32A) 109.2
0(5)-C(32)-H(32B) 109.6
H(32A)-C(32)-H(32B) 109.5
0(5)-C(32)-H(32C) 109.6
H(32A)-C(32)-H(32C) 109.5
H(32B)-C(32)-H(32C) 109.5
CI(1)-C(33)-CI(3) 114.0(18)
CI(1)-C(33)-Cl(2) 84.6(19)
CI(3)-C(33)-Cl(2) 143(10)
CI(1)-C(33)-H(33) 103(8)
CI(3)-C(33)-H(33) 102(7)
CI(2)-C(33)-H(33) 104(10)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2 x 1073) for 7ai.

The anisotropic displacement factor exponent takes the form:

22pif2[h*2a*2U11+...+2hka*b*U12]

u11 u22 uss u23

Ni 39(1) 37(1) 55(1) -1(1) 9(1) 4(1)
N(1)  50(4) 46(4) 58(4) -9(3) 5(3) 6(3)
N@2)  34(3) 47(4) 62(4) 5(3) 11(3) 4(3)
N@B)  31(3) 40(4) 52(4) 0(3) 4(3) 0(3)
o(1)  38(Q3) 71(4)  109(5) -4(4) 9(3) 3(3)
02)  43(3) 35(3) 87(5) 5(3) 10(3) -2(3)

03)  52(4) 53(4) 84(4) 6(3) 13(3) 12(3)
O@4)  148(8) 68(5) 93(6) 0(5) 66(5) 3(6)
o)  39(3) 55(4) 79(4) 0(3) 14(3) 7(3)
c(1)  80(7) 46(5) 74(7) 12(5) 12(5) 14(5)
C(2)  78(8) 50(6)  111(9) 6(6) 14(7) 25(6)
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C(10)

Cc(11)

C(12)

C(13)

C(14)

C(15)

C(16)

c(17)

C(18)

C(19)

C(20)

c(21)

C(22)

C(23)

89(8)

105(9)

74(7)

47(5)

40(4)

40(5)

47(5)

78(7)

82(7)

73(6)

55(5)

27(4)

57(5)

56(5)

81(7)

64(6)

50(5)

51(5)

27(4)

39(4)

36(4)

37(5)

81(8)

49(6)

49(5)

50(7)

55(5)

70(6)

82(7)

74(7)

58(5)

41(5)

42(4)

39(4)

45(5)

44(4)

62(6)

68(6)

55(5)

40(4)

47(4)

33(4)

142(11)

94(8)

56(6)

79(7)

70(5)

43(5)

71(6)

58(6)

61(6)

49(5)

53(5)

50(4)

55(5)

73(6)

100(7)

122(8)

96(8)

67(6)

53(5)

62(4)

52(4)

-7(6)

23(5)

24(5)

15(5)

11(4)

21(5)

42(7)

16(5)
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C(24)

C(25)

C(26)

C(27)

C(28)

C(29)

C(30)

C(31)

C(32)

53(5)

91(9)

43(4)

70(5)

78(7)

65(6)

42(5)

38(4)

56(6)

55(5)

125(11)

50(5)

52(5)

58(6)

86(8)

80(7)

51(5)

77(7)

61(5)

92(9)

46(4)

61(5)

65(6)

70(6)

85(7)

61(5)

116(9)

-5(4)

18(6)

22(5)

25(7)
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Table 5. Hydrogen coordinates ( x 10*4) and isotropic

displacement parameters (A2 x 1073) for 7ai.

X y z U(eq)
H(4) -489 11080 10943 153
H(1A) 3414 6144 8055 80
H(1B) 4762 6600 8612 80
H(2A) 6550 5336 8046 96
H(2B) 5135 4669 8386 96
H(3A) 5704 4034 7081 107
H(3B) 4001 4521 7096 107
H(4A) 5270 5277 5988 112
H(4B) 6653 5699 6539 112
H(5A) 4988 7203 6256 72
H(5B) 3549 6538 6564 72
H(6A) 7258 7085 7332 70
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H(6B)

H(9)

H(10)

H(11)

H(12)

H(16)

H(17)

H(18)

H(19)

H(20)

H(21)

H(23)

H(24A)

H(24B)

H(25A)

H(25B)

H(27)

H(28)

H(29)

H(30)

H(32A)

6782

7099

6788

4814

2900

2975

1285

-1146

-1888

-300

365

2316

-93

668

1626

2414

2769

5160

7423

7381

7104

7642

10023

11563

12802

12390

12580

14037

14076

12651

11101

10072

10889

10446

9371

11526

10456

8258

7429

8293

9894

11631

8137

5943

5163

5367

6289

8152

8391

7709

6903

6735

8163

8989

9564

9932

10284

10644

9890

10289

9939

9201

8810

70

75

87

87

72

69

90

98

86

69

48

48

67

67

122

122

73

80

89

83

124
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H(32B) 6193 12147
H(32C) 6903 10950
H(33) -700(600)  7600(500)

8079

8018

5700(300)

124

124

243
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Table 6. Torsion angles [deg] for 7ai.

N(3)-Ni-N(1)-C(6) -56(5)
N(2)-Ni-N(1)-C(6) 33.5(6)
0(2)-Ni-N(1)-C(6) -148.3(5)
N(3)-Ni-N(1)-C(1) 66(5)
N(2)-Ni-N(1)-C(1) 155.0(7)
0(2)-Ni-N(1)-C(1) -26.8(7)
N(3)-Ni-N(1)-C(5) -173(5)
N(2)-Ni-N(1)-C(5) -84.2(6)
0(2)-Ni-N(1)-C(5) 94.0(6)
N(3)-Ni-N(2)-C(7) 149.1(6)
0(2)-Ni-N(2)-C(7) -104(10)
N(1)-Ni-N(2)-C(7) -27.6(6)
N(3)-Ni-N(2)-C(8) -27.2(7)
0(2)-Ni-N(2)-C(8) 80(10)
N(1)-Ni-N(2)-C(8) 156.1(7)
N(2)-Ni-N(3)-C(14) 18.7(7)
0(2)-Ni-N(3)-C(14) -159.5(7)
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N(1)-Ni-N(3)-C(14) 108(5)
N(2)-Ni-N(3)-C(21) -156.7(5)
0(2)-Ni-N(3)-C(21) 25.1(5)
N(1)-Ni-N(3)-C(21) -68(5)
N(3)-Ni-0(2)-C(22) -16.7(5)
N(2)-Ni-0(2)-C(22) -124(10)
N(1)-Ni-O(2)-C(22) 159.9(6)
C(6)-N(1)-C(1)-C(2) -69.9(11)
C(5)-N(1)-C(1)-C(2) 55.1(11)
Ni-N(1)-C(1)-C(2) 174.4(7)
N(1)-C(1)-C(2)-C(3) -58.2(12)
C(1)-C(2)-C(3)-C(4) 57.4(12)
C(2)-C(3)-C(4)-C(5) -56.1(13)
C(6)-N(1)-C(5)-C(4) 71.1(12)
C(1)-N(1)-C(5)-C(4) -54.5(12)
Ni-N(1)-C(5)-C(4) -177.4(9)
C(3)-C(4)-C(5)-N(1) 56.0(14)
C(1)-N(1)-C(6)-C(7) -156.2(7)
C(5)-N(1)-C(6)-C(7) 79.9(9)
Ni-N(1)-C(6)-C(7) -34.4(8)
C(8)-N(2)-C(7)-O(1) 10.0(15)
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Ni-N(2)-C(7)-O(1) -166.4(8)
C(8)-N(2)-C(7)-C(6) -170.9(8)
Ni-N(2)-C(7)-C(6) 12.7(9)
N(1)-C(6)-C(7)-O(1) -164.4(8)
N(1)-C(6)-C(7)-N(2) 16.4(11)
C(7)-N(2)-C(8)-C(9) 27.3(13)
Ni-N(2)-C(8)-C(9) -156.7(7)
C(7)-N(2)-C(8)-C(13) -154.2(8)
Ni-N(2)-C(8)-C(13) 21.8(12)
N(2)-C(8)-C(9)-C(10) 177.6(9)
C(13)-C(8)-C(9)-C(10) -0.9(14)
C(8)-C(9)-C(10)-C(11) 3.3(16)
C(9)-C(10)-C(11)-C(12) -3.7(16)
C(10)-C(11)-C(12)-C(13) 1.8(15)
N(2)-C(8)-C(13)-C(12) -179.4(8)
C(9)-C(8)-C(13)-C(12) -1.0(13)
N(2)-C(8)-C(13)-C(14) 0.9(14)
C(9)-C(8)-C(13)-C(14) 179.3(8)
C(11)-C(12)-C(13)-C(8) 0.5(14)
C(11)-C(12)-C(13)-C(14) -179.8(9)
C(21)-N(3)-C(14)-C(13) 171.6(7)
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Ni-N(3)-C(14)-C(13) -3.4(11)
C(21)-N(3)-C(14)-C(15) -6.3(11)
Ni-N(3)-C(14)-C(15) 178.6(6)
C(8)-C(13)-C(14)-N(3) -10.7(13)
C(12)-C(13)-C(14)-N(3) 169.6(8)
C(8)-C(13)-C(14)-C(15) 167.4(8)
C(12)-C(13)-C(14)-C(15) -12.3(11)
N(3)-C(14)-C(15)-C(20) -81.4(10)
C(13)-C(14)-C(15)-C(20) 100.6(9)
N(3)-C(14)-C(15)-C(16) 102.3(10)
C(13)-C(14)-C(15)-C(16) -75.7(11)
C(20)-C(15)-C(16)-C(17) 2.0(14)
C(14)-C(15)-C(16)-C(17) 178.3(8)
C(15)-C(16)-C(17)-C(18) -3.6(15)
C(16)-C(17)-C(18)-C(19) 2.3(16)
C(17)-C(18)-C(19)-C(20) 0.6(17)
C(18)-C(19)-C(20)-C(15) -2.2(15)
C(16)-C(15)-C(20)-C(19) 0.9(13)
C(14)-C(15)-C(20)-C(19) -175.4(8)
C(14)-N(3)-C(21)-C(22) 157.1(6)
Ni-N(3)-C(21)-C(22) -27.0(7)
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C(14)-N(3)-C(21)-C(23) -83.0(8)
Ni-N(3)-C(21)-C(23) 92.9(6)
Ni-O(2)-C(22)-0(3) -173.6(6)
Ni-O(2)-C(22)-C(21) 3.8(8)
N(3)-C(21)-C(22)-0(3) -167.6(7)
C(23)-C(21)-C(22)-0(3) 73.6(9)
N(3)-C(21)-C(22)-0(2) 15.0(9)
C(23)-C(21)-C(22)-0(2) -103.8(8)
N(3)-C(21)-C(23)-C(26) -55.1(8)
C(22)-C(21)-C(23)-C(26) 60.9(8)
N(3)-C(21)-C(23)-C(24) 173.5(7)
C(22)-C(21)-C(23)-C(24) -70.4(8)
C(26)-C(23)-C(24)-C(25) 62.4(11)
C(21)-C(23)-C(24)-C(25) -166.8(9)
C(23)-C(24)-C(25)-0(4) -179.0(10)
C(24)-C(23)-C(26)-C(27) 42.2(11)
C(21)-C(23)-C(26)-C(27) -87.7(9)
C(24)-C(23)-C(26)-C(31) -135.7(8)
C(21)-C(23)-C(26)-C(31) 94.4(9)
C(31)-C(26)-C(27)-C(28) 0.7(13)
C(23)-C(26)-C(27)-C(28) -177.3(8)
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C(26)-C(27)-C(28)-C(29)

C(27)-C(28)-C(29)-C(30)

C(28)-C(29)-C(30)-C(31)

C(29)-C(30)-C(31)-0(5)

C(29)-C(30)-C(31)-C(26)

C(32)-0(5)-C(31)-C(30)

C(32)-0(5)-C(31)-C(26)

C(27)-C(26)-C(31)-C(30)

C(23)-C(26)-C(31)-C(30)

C(27)-C(26)-C(31)-0(5)

C(23)-C(26)-C(31)-0(5)

0.2(15)

-0.8(15)

0.4(16)

-179.6(8)

0.6(14)

5.4(12)

-174.8(8)

-1.1(12)

177.0(8)

179.1(7)

-2.9(11)

Symmetry transformations used to generate equivalent atoms:
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Table 7. Hydrogen bonds for 7ai [A and deg.].

D-H..A d(D-H) dH..A)  d(D..A)  <(DHA)

O(4)-H(4)...0(3)#1 0.84 2.49 2.781(11)  101.2

Symmetry transformations used to generate equivalent atoms:

#1 -x,y+1/2,-z+2

D: References
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