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In Tables S1-S8 are presented the following parameters: MP2 - energy calculated at
MP2/6-311++G**//RHF/6-31G* level invkcal/mol, Cor - correlation energy in kcal/mol,
6-311 - energy calculated with 6-311++G** basis set in kcal/mol, 6-31 - energy
calculated at RHF/6-31G* level in kcal/mol, p - dipole momentum in Debyes, ‘CCCC -
torsion angle describing conformation‘of the main carbon chain Csp2—Cip3—Csp3—Csp21n °, FCCO
torsion anlges between atoms F-Cgp3—Csp2=0 in °, HOCC torsion angles H-0-Csp2—Csp3in °, ©
- structural degeneracy of the conformer, ZPE - zéro point energy calculated with unscaled
frequencies in kcal/mol, TCG - thermal correction to Gibss free energy in kcal/mol, % - per cent
of the conformer as calculated with unscaled frequencies, ZPE® zero point energy calculated with
scaled frequencies in kcal/mol, TCG® thermal correction to Gibbs free energy calculated with
scaled frequencies in kcal/mol, %" - per cent of the conformer as calculated with scaled
frequencies. Also Gibbs free energies of solvation and per cents of conformers calculated with
AM1-SM5 .4 for water (ASM-w and %"") and chloroform (AMS-c and %) as well as with
PM3-SMS5 4 for water (PSM-w and %"™) and chloroform (PSM-c and %),
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Table S1. Selected energetical and geometrical parameters for conformers of (S,S)-2,3-dideoxy-

2,3-difluorotartaric acid - FTA. -

Conform MP2 Cor 6-311 6-31 p CCCC FCCO FCCO HOCC HOCC o ZPE TCG ZPES TCGS
Tss 0.00 000 0.00 0.00 461 1695 -20 -2.0 -179.8 -179.8 0.00- 0.00 0.00 0.00
Tas 0.07 0.54 -0.48 -0.56 2.83 175.8 178.3 -2.7 -180.0 179.7 0.08 -0.05 0.08 -0.06
Taa 0.14 1.09 -0.85 -1.16 0.26 -178.0 1744 174.4 -179.3 -179.3 0.17 -0.09 0.15 -0.11
Tas* 0.76 -0.33 110 1.20 3.72 176.2 -177.8 -2.1 3.0 1793 0.10 0.07 0.09 0.06
Taa* 091 023 068 061 3.03-178.0 179.0 171.2 3.2 -178.7 0.19 '0.05 0.17 0.03
G-as 160 -0.76 236 2.36 3.46 '-54.9 -150.5 27.5 179.0 -174.5 0.02 -0.38 0.02 -0.39
G-aa 173 -042 216 212 1.28 -51.8 -147.0 -147.0 177.8 177.8 0.05 -0.56 0.04 -0.57
G-ss 181 -097 278 286 367 -570 263 26.3 -177.4 -177.4 0.00 -0.15 0.00 -0.16

G-p.+p+ 188 088 099 0.89 194 -685 1104 1104 1778 177.8 0.13 -0.45 0.12 -0.47
Taag** 2.03 -0.63 266 2.76 1.83-178.6 1755 1755 3.0 3.0 0.20 0.25 0.19 0.24
G-ap- 244 022 222 209 283 -60.2 148.3 -103.2 -178.7 -178.2 0.05 -0.18 0.04 -0.19
G+ss 253 -0.73 326 252 1.08 524 227 227 -175.8 -175.8 0.06 -0.17 0.05 -0.18
Gtaa 278 034 245 157 007 451 1526 152.6 -178.9 -178.9 0.06 -0.02 0.06 -0.02
G+as 3.01 -061 362 280 240 583 -1453 206 176.6 -177.2 0.05 -0.22 0.05 -0.23
G+pts 3.02 -0.11 ‘313 249 262 422 1389 -201 -178.8 178.6 0.02 0.07 0.02 -0.07
G+ss 3.03 -0.65 3.67 3.36 0.63. 36.9 -19.0 -19.0 177.7 1777 -0.07 -0.08 -0.06 -0.07

G-ap+* 321 -0.75 3.96 3.86 0.99 -69.1 159.8 66.8 58 -179.4 0.16 0.07 0.15 0.06
G-ap-* 347 -082 428 425 210 -60.1 170.7 -113.5 3.3 180.0 0.08 0.06 0.07 0.06
G+aa 367 -047 415 318 120 622 -149.3 -149.3 1786 178.6 0.08 -0.18 0.08 -0.19
G-p.p- 376 -0.57 433 495 2389 -556 -82.3 -82.2 -178.2 -178.2 1 -0.02 -0.83 -0.02 -0.84
G+aa* 3.87 -0.49 435 364 339 435 1741 1476 11.2 -179.5 0.07 0.08 0.06 0.08
G+as* 4.40:-1.07 547 510 4.31 350 167.7 -20.3 8.1 179.7 0.00 0.12 0.00 0.12

G+aa** 526 -1.31 6.57 6.17 413 385 1694 1694 104 104 0.05 0.07 0.04 0.07

S means calculated with scaled frequencies. Absolute energies (in Hartrees): MP2: -654.0888036479;

Cor: -1.743218076; 6-311++G**: -652.345585572; 6-31G*: -652.144610496; ZPE: 0.099097;, TCG:

0.063366; ZPE®: 0.090525; TCG"® 0.054198; and T: 298.15 K; p: 1 atm.

AN 2D NN =S NNN"R a2 a2 aaNNDN=aN-

Table S2. Selected energetical and geometrical parameters for conformers of (S,S)-2,3-dideoxy-
2,3-difluorotartaric acid diamide FAM
Conform MP2  Cor 6-311 6-31 . CCCC FCCO FCCO o ZPE TCG ZPES TCGS
Taa 0.00 0.00 000 0.00 3.53 -176.8 1756 1756 1 000 0.00 0.00 0.00
G+aa 240 -143 3383 3.03 013 369 1687 1687 1 026 057 0.24 0.56
G-ap+ 545 -162 7.08 6.73/'4.54 -73.7 1516 582 2 022 020 020 0.19
Tas 566 -1.38 7.04 7.27 3.01 -179.9 -178.0 140 2 -0.07 -017 -0.07 -0.16
G+ss 750 -085 835 766 151 -856 1327 1327 1 0.01 -0.36 0.01 -0.36
1
2
2
2

G-ptp+ 642 -316 959 818 097 452 -59 59 0.24 038 022 0.38
G+as 9.28 -2.30 11.57 1066 6.67 445 1635  -14.2 -0.34 -0.26 -0.31 -0.23
G+p+p- 9.10 -260 11.70 10.74 511 901 511 -131.0 0.19 -0.07 0.18 -0.09
G+as 9.01 -264 1164 10.75 6.26 557 -161.7 11.2 -0.32 -0.44 -0.29 -0.42

® means calculated with scaled frequencies. Absolute energies (in Hartrees): MP2: -614.3912072817,

Cor: -1.705713508; 6-311++G**: -612.685493774; 6-31G*: -612.497420933; ZPE: 0.124831; TCG:
0.088714; ZPE® 0.114033; TCG® 0.077249; and T 298.15K; p 1 atm.




© 1999 American Chemical Society, J. Am. Chem. Soc., Hoffmann ja982935+ Supporting Info Page 3

Table S3. Selected energetical and geometrical parameters for conformers of (S;S)-2,3-dideoxy-
2,3-difluorotartaric acid dimethyl diester FME.
Conform MP2  Cor 6-311 6-31 yu CCCC FCCO FCCO @ ZPE TCG ZPES TCGS
Tas 0.00 0.00 0.00 0.00 3.00 1752 -1799 -24 2 0.00 0.00 0.00 0.00
Tss 0.02 -044 046 053 526 1688 -18 -18 1 -0.04 0.08 -0.04 0.08
Taa 0.02 0.41 -0.39 -051 0.57 -1785 1759 1759 1 0.04 -0.07 0.04 -0.07
G-ss 050 -237 28 29 492 -571 266 266 1 -002 011 -002 0.11
G-as 052 -1.90 242 244 470 -547 -1489 271 2 -0.03 -017 -0.02 -0.17
G-aa 090 -1.28 217 225 1.93 -50.8 -1455 -1455 1 -0.01 -0.42 -0.01 -0.42
G-ptp+ 136 010 125 126 261 -674 1083 1083 1 004 -045 004 -0.46
G+ss 159 -1.68 327 265 039 500 229 229 1 0.01 -0.09 0.01 -0.09
1
2
2
1
1
2
1

G+ss 192 -1.78 370 351 166 361 -19.7 -197 -0.13 0.04 -0.12 0.05
G-ap- 1.93 -061 254 244 ~380 -59.9 147.7 -102.1 -0.02 -0.16 -0.02 -0.16
G+as 210 -1.75 3.84 3.08 330 578 -1439 216 0.01 -0.12 0.01 -0.12
G-p—p— 226 -1.70 395 473 385 -544 -83.7 -83.7 -0.05 -062 -0.05 -0.62
G+aa 257 -053 311 229 078 443 1535 1535 -0.04 -0.03 -0.04 -0.03
G+p+s 261 -1.08 369 3.09 358 419 1376 -20.5 -0.06 0.10 -0.05 0.11

G+aa 265 -1.86 451 361 249 61.4 -148.2 -148.2 0.03 0.01 0.03 0.01
% means calculated with scaled frequencies. Absolute energies (in Hartrees): MP2: -732.4458156367,

Cor: -2.036069166; 6-311++G**: -730.409746470; 6-31G*: -730.200599307; ZPE: 0.159610; TCG:
0.119291; ZPE® 0.145803; TCG® 0.104592; and T: 298.15 K; p: 1 atm.

Table S4. Selected energetical and geometrical parameters for conformers of (S,S)-2,3-dideoxy-
2,3-difluorotartaric acid N,N N’ N’-tetramethyldiamide FTMA

Conform MP2  Cor 6-311 6-31 u CCCC FCCO FCCO @ ZPE TCG ZPES TCGS
G-aa 0.00 0.00 000 000 092 -28.9 -1458 -145.8 0.00 0.00 0.00 0.00
G-p+p+ 054 357 -3.03 -3.28 1.06 -70.3 107.7 107.7 -0.25 -1.01 -0.23 -1.00
Taa 196 3.10 -1.14 -1.88 5.07 -171.4 -162.1 -162.1 -0.20 -0.67 -0.18 -0.67
G+ss 213 -110 322 264 056 242 279 279 -0.04 0.00 -0.04 0.00
Taa 263 369 -1.06 -1.66 3.91 -171.6 145.7 -164.3 -0.28 -0.94 -0.27 -0.93
Taa 315 431 115 -143 066 -1704 1450 1451 -0.39 -117 -0.36 -1.15
Tas 3.48 240 1.08 091 241 1771 147 -159.9 -0.17 -0.89 -0.16 -0.88
G+pta 450 231 219 106 241 454 1398 1779 -0.25 -0.69 -0.23 -0.67
G+aa 536 262 274 135 092 485 1483 1484 -0.41 -1.01 -0.38 -0.98
G-ptp- 7.15 199 5.16 467 582 -61.3 1288 -111.8 -0.37 -1.05 -0.34 -1.03
G+p+s 822 111 712 6.78 531 178 1016 13.8 -0.30 -1.15 -0.27 -1.13

> means calculated with scaled frequencies. Absolute energies (in Hartrees): MP2: -771.1273652898;
Cor; -2.323859681; 6-311++G**: -768.803505609; 6-31G*: -768.590116073; ZPE: 0.246597; TCG:
0.203269; ZPE® 0.225267, TCG"® 0.180758; and T 298.15 K; p latm.

NN = NN =2N O @ a a
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Table S5. Gibbs free energies and per cents of conformers calculated with scaled and unscaled
frequencies as well as with AM1- SM5.4 and PM3-SM5.4 in water and chloroform for (S S) -2,3-
dideoxy-2,3-difluorotartaric acid - FTA.
Conform GP%ssk % GOk %S ASM-w %A ASM-c %A PSM-w %P PSM-c_ %Pc
- Tss 0.00 183 0.00 181 -8.79 444 -7.00 30.9 -10.22 470 -8.14 34.7
Tas -040 357 -0.40 357 --817 304 -6.65 334 -927 184 -7.57 259
Taa 0.05 169 003 171 -763 58 -632 91 -842 21 -7.02 48
Tas* 042 90 041 90 -842 117 -6.95 140 -10.20 223 -827 21.3
Taa* 055 73 053 73 -802 48 -671 75 -950 55 -782 8.0
G-as 081 47 080 47 669 03 -572 09 -783 02 -666 0.7
G-aa 117 25 116 25 675 02 -579 06 -755 01 -6.51 03
G-ss 165 11 165 11 692 01 -591 03 -840 01 -7.08 04
Gp+tp+ 143 16 141 17 685 01 -569 03 -745 00 -625 01
Taa** 229 04 227 04 -882 10 -739 13 -1100 3.7 -8.92 27
G-ap- 184 08 184 08 -6.90 01 -580 02 -7.80 00 -6.59 0.1
G+ss 236 03 235 03 -808 02 675 04 -862 01 -728 02
G+aa 276 02 276 02 -831 02 -689 02 -85 00 -7.20 01
G+as 238 03 238 03 -750 01 -638 0.2 -809 0.0 -6.93 0.1
Gpts 268 02 268 02 -805 01 -669 02 -871 00 -729 0.1
G+ss 295 01 29 01 -724 00 624 01 -812 00 -7.03 0.0
G-aqp+* 287 01 28 01 -830 02 -691 02 -950 01 -783 0.2
G-ap-* 312 01 311 01 -816 01 685 01 -948 01 -786 0.1
Gtaa 350 00 349 01 -720 00 -625 00 -781 00 -6.81 00
G-p-p- 293 01 292 01 -624 00 -539 00 -750 00 -642 0.0
G+aa* 354 00 354 00 -873 01 -728 01 -977 01 -8.08 0.1
G+as* 411 00 411 00 -885 0.0 -7.34 01 -1036 01 -846 041
G+aa** 533 00 533 00 -962 00 -807 00 -1121 0.0 -8.20 0.0

Table S6. Gibbs free energies and per cents of conformers calculated with scaled and unscaled
frequencies as well as with AM1- SMS .4 and PM3-SMS5.4 in water and chloroform for (S,S)-2,3-
dideoxy-2,3-difluorotartaric acid diamide FAM. ,
Conform GOk % Gk %S ASM-w %A ASM-¢  %*Ac PSM-w %Pv PSM-c %Pe
Taa 0.00 99.3 0.00 99.3 -11.02 99.1 -8.54 99.1 -16.55 99.5 -12.67 99.7
G+aa 297 07 29 0.7 -1081 05 -861 0.7 -1441 00 -11.47 01
G-ap+ 525 00 523 00 -1113 00 -878 0.0 -1593 0.0 -1243 0.0
Tas 508 00 509 00 -1284 04 -984 02 -1848 05 -1413 0.2
G+ss 713 00 713 00 -1124 00 -88 0.0 -16.11 0.0 1257 0.0
G-ptp+ 6.81 0.0 6.\80 00 -979 00 -778 00 -13.71 0.0 -10.86 0.0
G+tas 861 00 863 00 -11.77 00 -9.04 00 -1969 0.0 -1480 0.0
G+p+p- 862 00 860 00 -11.41 00 -894 00 -15.85 0.0 -12.32 0.0
G+as 816 00 818 00 -1164 00 -897 00 -19.36 0.0 -1458 0.0
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Table S7. Gibbs free energies and per cents of conformers calculated with scaled and unscaled
. frequencies as well as with AM1- SM5.4 and PM3-SM5.4 in water and chloroform for (S,9)-2,3-
dideoxy-2,3-difluorotartaric acid dimethyl diester FME.
Conform Gossk % GSussk %S ASM-w % ASM-c %A PSM-w %Pw PSM-c %P
“Tas -0.41 309 -0.41 309 -2.52 287 -6.38 357 -3.09 20.5 -6.66 31.1
Tss '~ 0.09 132 0.10 131 -3.39 531 -6.95 39.8 -4.34 722 -7.50 54.7
Taa -0.05 16.7 -0.05 168 -185 50 -591 88 -209 21 -596 52
G-ss 060 56 060 56 -175 14 -550 15 -240 12 -584 14
G-as -0.07 173 -006 172 -144 26 -541 39 -187 15 -560 29
G-aa 048 69 047 69 -129 08 -542 16 -1.38 03 -5.37 0.8
G-ptp+ 091 33 090 34 136 04 -55 10 -134 01 -541 04
GHss 151 12 151 12 -323 37 -683 30 -323 10 -671 13
G+ss 196 06 197 06 -247 05 -639 07 -262 02 -6.37 04
G-ap- 135 16 136 16 -159 03 -572 06 -185 01 -579 04
G+as 156 11 15 11 -278 16 -649 15 -276 04 -633 06
G-p-p- 164 10 164 10 -111 01 -548 02 -153 00 -563 02
G+aa 254 02 255 02 -324 07 -695 06 -290 01 -6.58 02
Gp+ts 230 03 231 03 -320 09 -69 10 -325 03 -6.85 04
G+aa 266 02 266 02 -248 01 -622 02 -234 003 -598 0.1

Table S8. Gibbs free energies and per cents of conformers calculated with scaled and unscaled
frequencies as well as with AM1- SM5.4 and PM3-SMS5 .4 in water and chloroform for (§8,8)-2,3-
dideoxy-2,3-difluorotartaric acid N,N,N’,N’-tetramethyldiamide FTMA
Conform Glgsk % G%usk %S ASM-w %A* ASM-c_ %t PSM-w %Pv PSM-c %P
G-aa 0.00 285 0.00 287 -869 7.7 -473 180 -3.92 200 -7.96 11.3
G-pip+ -046 624 -0.46 62.3 -965 849 -5.06 687 -3.80 416 -859719
Taa 129 32 130 32 -906 16 -493 28 -463 75 -859 37
G+ss >~ 212 08 213 08 -933 06 -594 38 -594 168 -9.22 26
Taa 128 33 129 33 -933 26 -499 32 -453 65 -8.78 52
Taa 198 10 200 10 -964 13 -523 15 -440 16 -886 1.8
Tas 218 07 218 07 -957 09 -543 15 -537 58 -935 3.0
Gtpta 340 01 342 0.1 -10.04 02 -557 02 -453 02 -912 03
G+aa 435 00 438 00 -1078 02 -640 02 -499 01 -958 01
G-ptp- 569 00 57 00 -921 00 -475 00 -480 00 -9.01 0.0
Gtpts 6.66 00 668 00 -983 0.0 -59 00 -627 00 -9.89 00




