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DFT Procedures for Compound 11 and its C3a Epimer
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DFT calculations were performed at the B3LYP 6-31G(d,p) level using Gaussian 09*
Coordinates for 11 (clivonine series): Total energy: -1075.2678728 Hartrees

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 1.669277 3.663338 1.525224
2 6 0 1.176000 3.158283 0.175270
3 6 0 0.367818 4.210494 -0.586844
4 8 0 0.406109 1.974953 0.396291
5 6 0 0.659265 1.105222 -0.723033
6 1 0 0.058813 1.440006 -1.582719
7 6 0 2.144848 1.377282 -0.987434
8 1 0 2.385904 1.266963 -2.052068
9 8 0 2.292923 2.756143 -0.640261
10 6 0 3.047841 0.481500 -0.143493
11 6 0 2.753652 -1.002430 -0.408050
12 1 0 3.066807 -1.236267 -1.441521
13 6 0 3.574341 -1.911653 0.531454
14 6 0 3.620929 -3.382873 0.110879
15 8 0 4.355112 -4.188648 1.023663
16 6 0 1.267988 -1.263439 -0.298435
17 6 0 0.301035 -0.334241 -0.414857
18 6 0 -1.143396 -0.684372 -0.341627
19 6 0 -2.068718 0.227778 0.226744
20 6 0 -3.390647 -0.157629 0.278869
21 8 0 -4.463242 0.556013 0.766000
22 6 0 -5.578115 -0.339604 0.717249
23 8 0 -5.193059 -1.488525 -0.048798
24 6 0 -3.831793 -1.385344 -0.207253
25 6 0 -2.958935 -2.287361 -0.781773
26 6 0 -1.607487 -1.911284 -0.844282
27 1 0 2.247816 2.884524 2.025985
28 1 0 0.823185 3.939059 2.160807
29 1 0 2.304337 4.542290 1.386443
30 1 0 -0.007538 3.800409 -1.527826
31 1 0 0.999696 5.072041 -0.819793
32 1 0 -0.482017 4.548321 0.013081
33 1 0 4.097820 0.717104 -0.348253
34 1 0 2.860715 0.697924 0.914225
35 1 0 3.181008 -1.845794 1.553048

* Gaussian 09, Revision A.02, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb,
J. R. Cheeseman, G. Scalmani, V. Barone, B. Mennucci, G. A. Petersson, H. Nakatsuji, M. Caricato, X.
Li, H. P. Hratchian, A. F. Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K.
Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, J.
A. Montgomery, Jr., J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, K. N. Kudin, V. N.
Staroverov, R. Kobayashi, J. Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. S. lyengar, J.
Tomasi, M. Cossi, N. Rega, J. M. Millam, M. Kleneg, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J.
Jaramillo, R. Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W.
Ochterski, R. L. Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg,
S. Dapprich, A. D. Daniels, O. Farkas, J. B. Foresman, J. V. Ortiz, J. Cioslowski, and D. J. Fox,
Gaussian, Inc., Wallingford CT, 2009.



36 1 0 4.605967 -1.532004 0.565973
37 1 0 4.026671 -3.464029 -0.911763
38 1 0 2.616171 -3.816383 0.088971
39 1 0 5.260654 -3.851810 1.046828
40 1 0 0.966897 -2.289724 -0.100675
41 1 0 -1.740654 1.181652 0.619301
42 1 0 -6.423518 0.155294 0.229578
43 1 0 -5.8448¢61 -0.652651 1.737090
44 1 0 -3.305644 -3.233313 -1.181859
45 1 0 -0.904404 -2.585102 -1.321658

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 6 0 -1.511717 4.019454 -1.091961
2 6 0 -1.254713 3.129709 0.117539
3 6 0 -0.648200 3.897636 1.294133
4 8 0 -0.405382 2.055914 -0.291472
5 6 0 -0.817529 0.897064 0.457130
6 1 0 -0.396616 0.954710 1.472632
7 6 0 -2.337687 1.094942 0.511916
8 1 0 -2.756340 0.690572 1.440402
9 8 0 -2.483338 2.517642 0.550489
10 6 0 -3.034651 0.495551 -0.709037
11 6 0 -2.709260 -0.999703 -0.872942
12 1 0 -3.020273 -1.299575 -1.884407
13 6 0 -3.509529 -1.891361 0.112362
14 6 0 -3.332746 -3.395124 -0.108304
15 8 0 -4.199877 -4.169722 0.711499
16 6 0 -1.217185 -1.222913 -0.775569
17 6 0 -0.338284 -0.386938 -0.1910093
18 6 0 1.111090 -0.708629 -0.088794
19 6 0 2.076063 0.329295 -0.143366
20 6 0 3.403358 -0.030970 -0.059570
21 8 0 4.507704 0.791948 -0.074163
22 6 0 5.639543 -0.082499 -0.111887
23 8 0 5.182778 -1.412995 0.164948
24 6 0 3.812181 -1.354231 0.082221
25 6 0 2.897196 -2.385282 0.156998
26 6 0 1.539547 -2.036699 0.074148
27 1 0 -1.943260 3.429932 -1.903234
28 1 0 -0.577497 4.468914 -1.439989
29 1 0 -2.207939 4.819318 -0.826438
30 1 0 -0.439153 3.222806 2.128116
31 1 0 -1.348062 4.661783 1.643567
32 1 0 0.283879 4.384428 0.993325
33 1 0 -4.114986 0.659988 -0.637386
34 1 0 -2.678503 1.032172 -1.594022
35 1 0 -4.577478 -1.661611 0.013528
36 1 0 -3.224723 -1.646981 1.145458
37 1 0 -2.281693 -3.687199 0.041586
38 1 0 -3.594259 -3.654851 -1.140479
39 1 0 -3.952601 -4.008412 1.631601
40 1 0 -0.834583 -2.136285 -1.225354
41 1 0 1.776293 1.361902 -0.267425
42 1 0 6.361118 0.220199 0.652763
43 1 0 6.095131 -0.053352 -1.112388
44 1 0 3.213681 -3.413336 0.291421
45 1 0 0.797912 -2.823213 0.162770



NMR Spectra for compounds 1, 8, 9, 11-13, 16 and 25-31°
'H NMR, 400 MHz, CDClj;

(x)-1 clivonine
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S Spectra for compounds 18-24 absent. These were recorded in the Department of Organic Chemistry,
University of Geneva in 1995 and were unfortunately destroyed following the untimely death of Prof.
Wolfgang Oppolzer in Mar 1996.



H NMR, 400 MHz, CDCl;
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H NMR, 400 MHz, CDCl;
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3¢ NMR, 100 MHz, CDClj;
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'H-'H 2D COSY NMR, 400 MHz, CDCls
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'H NMR, 400 MHz, CDCl;

¢!
e} X
0 HO
()-11

i

6.0

R |
10 05 ppm

9.5 9.0 8.5 8.0 75 7.0 6.5 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5
13
C NMR, 100 MHz, CDCl;
N
o)
C10 -
0o HO
(x)-11
13C{1H} ‘
», W
deptl35
A " o
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, CDCl;
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'H-13C 2D HXCOQF NMR, 400 MHz, CDCls,
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'H NMR, 400 MHz, 298 K, CDCls
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3¢ NMR, 100 MHz, CDCl;
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'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, 298 K, CDCls
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13C NMR, 100 MHz, 323 K, CDCls
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'H-'H 2D COSY NMR, 400 MHz, 323 K, CDCls
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'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, CDCl;
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'H NMR, 400 MHz, CDCl;
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