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Methods

NMR Data. Mandelic acid (2.74 mg, 18 umol) and CDCI3 (0.6 mL) were mixed in 5 mm NMR
tube and DMAP (1.73 mg, 18 umol) added to it. Mandelic acid has poor solubility in CDCI3, but
it readily goes into solution upon addition of DMAP. 18 umol of chiral cyanohydrin was added
and 1H NMR data was collected on Jeol ACX 300 MHz spectrometer. Chemical shifts (ppm) are
internally referenced to TMS signal (0 ppm).

Association Constant Ka. 20 mM solution of mandelate/DMAP" ion-pair in CDCI3 was placed
in nineteen 5 mm NMR tubes. One tube was set aside. A predetermined quantity of a
concentrated solution of mandelonitrile in CDCI3 was added to each of remaining eighteen tubes
so that finally solutions with desired relative amounts (equiv) of the mandelonitrile versus
ionpair were obtained. Volume and concentrations changes were taken into account during
analysis. The concentration of ion-pair was always maintained at 20 mM. 1H NMR data was
collected on Jeol ACX 300 MHz spectrometer. Plots of concentration versus chemical shift are
shown in Figure S1 and S2. The association constants were calculated by nonlinear regression

methods.
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Figure S1. 'H NMR titration data obtained for the complexation of (R)-mandelate-DMAPH" ion-pair as
host and (R)-mandelonitrile as guest. Chemical shift values for a-H of mandelonitrile.
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Figure S2. 'H NMR titration data obtained for the complexation of (S)-mandelate-DMAPH" ion-pair as
host and (R)-mandelonitrile as guest. Chemical shift values for a-H of mandelonitrile.

0.08

0.07

0.06

0.05

0.04

AS.Xi

0.03

0.02

0.01

0.00

-0.01 — ,
0.0 0.2 0.4 0.6 0.8 1.0

Mol fraction Xi

Figure S3. Job’s plot for the complexation of mandelate-DMAPH" ion-pair with mandelonitrile. Ad is
shift (ppm) for a-H of mandelonitrile.
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(i) Coordinates for (S)-mandelonitrile/(R)-mandelate/DMAPH" (Gausian03)™*
complex.

c o -1.4574 0.4926 -1.6389
cC O -0.3016 -0.0939 -2.0409
N O 0.2400 -1.1171 -1.3736
c O -0.3559 -1.5802 -0.2635
cC O -1.4970 -1.0283 0.2207
cC O -2.0953 0.0705 -0.4522
N O -3.1872 0.6894 0.0193
cC O -3.6553 0.4308 1.3905
c O -3.6967 1.8952 -0.6529
H O 5.6202 -1.0850 -2.2465
cC O 4.8986 -1.5224 -1.5707
cC O 3.5174 -0.9281 -1.8706
cC O 5.2126 -1.1256 -0.1396
0 0 2.5958 -1.7890 -2.0601
0 O 3.3944 0.3065 -1.8646
H O -1.8183 1.3291 -2.1874
H O 0.2470 0.2601 -2.8850
H O 1.2045 -1.4784 -1.6994
H O 0.1282 -2.3953 0.2322
H O -1.9178 -1.4160 1.1184
H O -4.5738 0.9746 1.5538
H O -3.8621 -0.6211 1.5386
H O -2.9173 0.7684 2.1090
H O -4.6334 2.1788 -0.1994
H O -3.8793 1.6956 -1.7011
H O -2.9944 2.7139 -0.5519
cC O 4_8963 -1.9860 0.8950
c O 5.0759 -1.5877 2.2078
cC O 5.5954 -0.3370 2.4920
cC O 5.9220 0.5223 1.4562
cC O 5.7259 0.1292 0.1448
0O O 4.8334 -2.9341 -1.7206
H O 3.9178 -3.1318 -1.9813
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cC O 4.2174 4._7507 0.3813
c O 4.5518 4.7394 1.7210
c O 3.9222 3.8544 2.5830
c O 2.9841 2.9678 2.0909
cC O 2.6677 2.9635 0.7427
cC O 3.2738 3.8619 -0.1099
c O 1.6892 1.9338 0.1988
0 O 1.5754 1.9619 -1.2196
cC O 0.3497 2.1908 0.7570
N O -0.6867 2.3704 1.1933
H O 4.6902 5.4474 -0.2844
H O 5.3002 5.4097 2.0961
H O 4.1636 3.8518 3.6253
H O 2.5028 2.2734 2.7544
H O 3.0097 3.8457 -1.1468
H O 2.0066 0.9560 0.5433
H O 2.2804 1.3588 -1.5966
H O 4.5190 -2.9590 0.6589
H O 4.8101 -2.2502 3.0082
H O 5.7494 -0.0334 3.5091
H O 6.3042 1.5019 1.6670
H O 5.9392 0.8088 -0.6573

(ii) Coordinates for (S)-mandelonitrile/(S)-mandelate/DMAPH* (Gausian03)**
complex.

cC O -1.5103 0.6257 -1.1708
cC O -0.3113 0.0709 -1.5031
N O 0.0908 -1.0895 -0.9636
c O -0.6849 -1.7459 -0.0904
c O -1.8970 -1.2593 0.2915
cC O -2.3466 -0.0092 -0.2185
N O -3.4928 0.5574 0.2067
cC O -4.2805 -0.0643 1.2695
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-3.9023 1.8755 -0.2900
6.7307 1.9728 -2.1584
7.6598 1.1274 -2.7498
7.5920 -0.2353 -2.5103
6.6037 -0.7532 -1.6837
5.6714 0.0875 -1.0920
5.7448 1.4554 -1.3345
4.6118 -0.4602 -0.1560
3.2283 -0.5013 -0.7940
4.5278 0.1988 0.6971
2.6714 -1.6374 -0.8817
2.6846 0.5762 -1.1424

-1.7663 1.5648 -1.5994
0.3789 0.5482 -2.1588
1.0622 -1.4009 -1.1038

-0.2874 -2.6560 0.3025

-2.4720 -1.8130 0.9949

-5.0584 0.6147 1.5663

-4.7392 -0.9865 0.9393

-3.6722 -0.2669 2.1390

-4.8807 2.0979 0.0963

-3.9622 1.8824 -1.3682

-3.2198 2.6477 0.0335
6.7781 3.0279 -2.3310
8.4255 1.5272 -3.3840
8.3105 -0.8931 -2.9570
6.5655 -1.8003 -1.4763
5.0298 2.1103 -0.8820
4.9520 -1.7543 0.3143
4.2789 -2.3775 0.0580
4.2861 4.7357 1.6901
4.5594 4.1835 2.9341
3.7291 3.2004 3.4482
2.6282 2.7732 2.7199
2.3476 3.3287 1.4790
3.1826 4.3134 0.9658
1.1630 2.8342 0.6637
1.4116 2.8469 -0.7283

-0.0590 3.6350 0.8717

-1.0406 4.2001 1.0085
4.9346 5.4830 1.2817
5.4135 4.5114 3.4899
3.9445 2.7590 4._4007
2.0012 1.9985 3.1165
2.9774 4.7227 0.0005
0.9248 1.8299 0.9913
2.0092 2.1330 -0.9801



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2008

(iii) Coordinates for (S)-lactonitrile/(R)-mandelate/DMAPH" (Gausian03)™*
complex.

c o -1.3652 0.4957 -1.9773
cC O -0.3673 -0.2727 -2.5745
N O 0.2343 -1.3391 -1.9357
c O -0.2346 -1.6528 -0.6746
cC O -1.2258 -0.9089 -0.0377
cC O -1.8288 0.2033 -0.6720
N O -2.8454 0.9565 -0.0486
cC O -3.2698 0.5737 1.3159
c O -3.4105 2.1142 -0.7742
H O 4.9557 -0.6203 -2.2473
cC O 4.5088 -1.3002 -1.4886
cC O 3.0035 -1.3261 -1.6606
cC O 4 _8466 -0.8826 -0.0784
0 0 2.3789 -2.3743 -1.3943
0 O 2.3505 -0.3277 -2.0284
H O -1.7784 1.3253 -2.5699
H O -0.0268 -0.0587 -3.5996
H O 0.9122 -1.9417 -2.4489
H O 0.1881 -2.5420 -0.1824
H O -1.5279 -1.2421 0.9664
H O -4.0649 1.2570 1.6879
H O -3.7047 -0.4513 1.3237
H O -2.4242 0.6480 2.0355
H O -4.1857 2.6234 -0.1597
H O -3.9123 1.7890 -1.7133
H O -2.6232 2.8721 -0.9877
cC O 4.6104 -1.7517 0.9934
c O 4.9146 -1.3724 2.3022
cC O 5.4590 -0.1126 2.5564
cC O 5.6978 0.7630 1.4959
cC O 5.3934 0.3774 0.1891
0O O 5.0262 -2.6049 -1.7359
H O 4.4620 -3.2191 -1.2605
cC O 2.8180 2.8604 0.5027
H O 3.5296 2.7787 -0.3507
cC O 1.8442 1.6887 0.5178
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0O O 1.1460 1.6511 -0.7134
c O 0.8717 1.7448 1.6297
N O 0.1207 1.7696 2.5116
H O 3.4149 2.8942 1.4428
H O 2.2782 3.8298 0.4046
H O 2.3982 0.7262 0.6043
H O 1.7363 1.4267 -1.4311
H O 4.1756 -2.7482 0.8153
H O 4.7226 -2.0669 3.1363
H O 5.6976 0.1895 3.5889
H O 6.1232 1.7608 1.6912
H O 5.5826 1.0822 -0.6364

(iv) Coordinates for (S)-lactonitrile/(S)-mandelate/DMAPH" (Gausian03)™*
complex.

cC O -1.1569 0.7266 -1.4493
c o -0.0333 0.1608 -2.0489
N O 0.5071 -1.0360 -1.6226
cC O -0.1481 -1.6974 -0.6025
c O -1.2702 -1.1633 0.0281
cC O -1.8147 0.0800 -0.3752
N O -2.9608 0.6274 0.2392
cC O -3.5834 -0.1131 1.3581
cC O -3.4801 1.9193 -0.2599
c O 6.1846 1.9414 -2.0606
cC O 6.9518 1.0551 -2.8184
cC O 6.8521 -0.3171 -2.5844
cC O 5.9916 -0.7985 -1.5955
cC O 5.2270 0.0809 -0.8192
c O 5.3282 1.4541 -1.0712
cC O 4.2880 -0.4288 0.2476
cC O 2.9271 -0.6703 -0.3705
H O 4.1972 0.2935 1.0893
0 0 2.7255 -1.7183 -1.0200
0 0 1.9965 0.1559 -0.2789
H O -1.5087 1.6861 -1.8568
H O 0.4687 0.6533 -2.8960
H O 1.2970 -1.4694 -2.1466
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0.2522 -2.6796 -0.3074
-1.7191 -1.7627 0.8342
-4.4590 0.4428 1.7605
-3.9643 -1.1023 1.0174
-2.8688 -0.2343 2.2032
-4.3728 2.2375 0.3228
-3.8068 1.8322 -1.3208
-2.7228 2.7261 -0.1473

6.2534 3.0258 -2.2453

7.6283 1.4361 -3.6005

7.4503 -1.0215 -3.1851

5.9236 -1.8870 -1.4435

4.7232 2.1658 -0.4872

4.7649 -1.6528 0.7978

4.6723 -2.3152 0.1092

2.2903 3.4641 1.3783

3.1209 2.7290 1.2777

1.0282 2.9621 0.6872

1.3087 2.7441 -0.6844
-0.1189 3.8856 0.8169
-1.0228 45996 0.9421

2.1128 3.6261 2.4662

2.6314 4.4290 0.9378

0.7161 1.9833 1.1185

1.9555 2.0471 -0.7904

Reference
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