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Computational Details

Standard geometries were optimized at the B3LYP" %/6-311+G** level using Gaussian 09.> The BLW-
constrained B3LYP/6-311+G** geometries (‘loc’) were optimized using a modified version of GAMESS-US
(release 2008)interfaced with the BLW-module.” ® Both the density and the J-coupling constants have been
computed at the PBE’/IGLO-III level in Dalton 2.0.* The BLW-eigenvalues and eigenvectors were optimized
at the given DFT level with the SCF module of Dalton, SIRIUS, that has been interfaced with the BLW-
module. The BLW-eigenvectors were normalized before being input into the property evaluation module,
ABACUS, which computes the indirect spin-spin coupling constants ('J) using the linear-response
formalism.” Chemical shifts and nucleus-independent chemical shifts (NICS)'" '' were computed at the
(BLW)-IGLO level as previously reported:'> (BLW)-PW91/IGLO-III orbitals are obtained with GAMESS,
read into a modified version of deMon-MASTER “and localized by the Pipek-Mezey algorithm.'* Isotropic
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NMR "C chemical shifts are referenced to the experimental benzene *C chemical shift (§=128.6 ppm).
ANICS corresponds to [(NICS)-(BLW-NICS)]IZThe graphical representations of the density are done with
Molekel."



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

Table S1: (BLW)-PBE/IGLO-III "Joc-coupling isotropic coupling constants are given in Hz. The numbering
corresponds to norbornene (see 1b’ in Figure 1) and localized geometries (BLW-optimized) are denoted
‘loc’.

Compound | b5y iy Jn 0 'Jis
la 28.5 29.8 298 285 282
1b 38.6 259 353 688 294
BLW-1b 340 26.1 37.1 714 268
1by,. 36.9 276 31.7 723 30
BLW-1b,,. | 32.6 275 328 746 27.6
1b' 382 26.1 356 688 295
BLW-1b' 333 255 368 70.8 273
2a 28.4 30.1 30.1 284 30.1
2b 343 286 363 66.1 28.6
BLW-2b 304 275 379 66.8 275
2byoc 32.8 302 322 692 302
BLW-2by,, | 29.5 29.1 33.6 69.7 29.1
3b 447 252 357 752 357
BLW-3b 40.0 242 369 785 344
3bioc 424 273 312 794 373
BLW-3b,. | 385 264 325 825 36.1
4a 294 289 289 294 373
4b 358 269 353 683 364
BLW-4b 325 258 364 70.0 347
4b),. 343 286 31.5 71.5 379
BLW-4b,,. | 31.5 274 324 73.0 36.1
5a 30.0 30.0 30.0 30.0
5b 294 30.6 372 722
BLW-5b 28.4 30.1 376 70.5
5byoc 29.4 30.7 333 75.0
BLW-5b,,. | 28.5 303 332 73.0
5b' 351 29.0 37.5 693
BLW-5b' 332 281 383 704
5b'1ec 339 304 334 724
BLW-5b", | 324 29.7 340 734
6a 353 400 273 327
6b 48.1 36.1 333 772
BLW-6b 41.6 339 328 77.6
6b)oc 45.8 38.7 284 815
BLW-6b,,. | 40.2 36.5 281 81.0
7 347 276 363 66.0 420
BLW-7 30.3 27 37.6 687 394
8 394 264 355 70.1 243
BLW-8 353 258 358 729 21.0
9 340 266 394 490 29.0
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Table S2: (BLW)-PBE/IGLO-III "J¢c-coupling isotropic coupling constants (in Hz). The numbering
corresponds to norbornene (see in Figure S1). Experimental values are taken from ref .

Table S2: PBE/IGLO-III IJcc-coupling and experimental (taken from ref 16) isotropic coupling constants (in
Hz). The numbering corresponds to norbornene (see in Figure S1).
o s Ty s s Jg 'y 'Jy Others
lagexp 30.7 325 31.0 32,5 373 39.6 31.1 29.6 74.2
lagecale 28.1 292 295 299 353 374 284 27.7 77.8
1bgexp 400 673 426 31.1 473 36.1 31.0 304 75.4
1bg,ecale 33.7 703 351 267 463 33.7 294 28.7 79.3

Sagzexp 319 333 333 319 397 397 72.3
Sagcale 289 302 302 289 37.0 37.0 75.0
Sbg,exp 40.0 60.0 405 333 40.0 40.0 73.0
Sbgeale 36.7 729 377 292 373 378 76.1

6a,exp 305 335 335 356 381 428
6a,calc 273 32.7 30.0 33.0 353 40.0
6b,exp 362 717 389 329 482 398
6b,cale 333 772 359 302 481 36.1
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