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Transitions normal DCOOH HCOOD Acylic-COOD 2-D Error
Observed J Observed J Observed J Observed J Observed d
/MHz /kHz  /MHz /kHz  /MHz /kHz  IMHz /kHz  /MHz /kHz
505 40,  8786.0409 0 8571.2809 -2 8739.3062 2 8755.7755 3 8710.3266 2 0.005
515 4,, 8467.5169 0 8265.0285 -2 8421.0640 -4 8436.0935 -2 8390.8857 -7 0.005
514 443 9236.6011 0 8996.5796 4 9192.2071 4 9212.3915 2 9169.5238 4 0.005
504 45 8861.3001 1 8639.1151 0 0.005
523 4,,  8946.0915 0 8715.5378 0 0.005
533 43,  8884.7869 -1 0.005
53, 4y 8886.3521 -1 0.005
606 505 10498.3971 0 10244.9499 -3 10441.4838 2 10460.5100 2 10405.0779 1 0.005
616 555 10150.3222 O 9908.3515 0 10094.3827 0 10112.2407 0 10057.7840 -1 0.005
615 5. 110709274 0 10784.2538 -1 11017.3702 0 11041.3512 -1 10989.6007 2 0.005
To7 605 12189.1018 O 11898.7802 -3 12121.7015 3 121429863 1 12077.2506 3 0.005
Tz 61 11827.9256 0 11546.9335 3 11762.4145 5 11783.0231 3 11719.2207 0 0.005
T16 655 12897.4692 O 12564.9860 -7 12834.5652 -8 12862.1916 -8 12801.3603 -5 0.005
808 To; 13857.8437 -1 13532.2044 -3 13779.7433 2 13803.0572 3 10405.0779 1 0.005
815 717 13499.9518 -1 13180.4127 9 0.005
909 80 15506.1885 -1 0.005
919 815 15166.2183 1 0.005
958 857 16519.4657 -1 0.005
625 5,, 10625.6812 0 10359.8486 2 0.005
624 55 107722304 0 10492.0981 1 0.005
634 533  10666.5005 0O 0.005
633 55, 10670.6658 0 0.005
T2 65 12385.7870 0O 12076.7285 4 0.005
T2 6,0 12615.6700 -1 122845802 -4 0.005
Tss 63, 12450.1732 0 0.005
T34 635 124595168 1 0.005
92 8,; 15890.4488 1 0.005
97 8% 16350.7374 1 0.005
10010 909 17137.3769 O 0.005
100 919 16826.7174 1 0.005
4oy 303 7053.9904 0 6879.7263 -1 0.005
443 31, 7396.1398 0 7203.4165 4 0.005
4 3,  7093.3408 1 0.005
4y 3, 7136.0361 1 0.005
43 3 7105.0234 1 0.005
45 33  7105.4707 1 0.005
21 1o 7469.6731 1 7411.1576 6 0.005
313 20, 9014.2881 0 8922.3129 5 8925.3867 11 8918.0438 14 8830.4078 2 0.005
444 303 10488.9644 -1 10390.3821 3 10384.6967 -6 0.005
515 4oy 119024916 0O 11751.8810 7 11794.3523 8 11790.0948 -8 11683.6240 2 0.005
2n 150 15928.8103 0 15901.5627 4 0.005
220 1; 16087.2338 0 0.005
32 231 17548.8428 1 174845165 2 0.005
3 2, 18032.6646 -2 0.005
32 313 129225620 O 0.005
3 3,  12019.2693 12097.7465 4 0.005
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normal DCOOH HCOOD Acylic-COOD 2-D Error

Transitions Observed d Obs J Observed J Observed J Observed J
IMHz /kHz /MHz /kHz /MHz /kHz /MHz /kHz /MHz /kHz

505 4oy 8697.2412 0 8486.2833 -1 8640.8222 2 8671.8140 1 8616.8234 1 0.005
515 4, 8396.4872 -1 8197.3155 1 8340.9397 -2 8370.2119 -3 8316.0104 -3 0.005
514 443 9100.3721 1 8868.0237 4 9044.2347 0 9078.4319 4 9023.9438 1 0.005
504 4,  8755.5617 0 8539.1204 2 0.005
523 4,,  8821.2430 0 8598.6234 2 0.005
605 50 10401.5518 -1 10151.6225 -2 10333.4721 -1 10370.1718 0 10303.7648 0 0.005
616 555 10067.3909 O 9829.1454 0 10000.6395 -3 10035.6529 -2 9970.5163 0 0.005
615 514 10910.5502 0 10632.7064 0 10843.0709 4 10883.9496 O 10818.4297 1 0.005
Tor 60 12088.3070 1 11800.8779 -2 12008.4210 3 12050.6008 2 11972.6125 1 0.005
Tz 61 117341353 2 11457.1759 3 11656.1479 4 11696.8454 5 11620.7235 2 0.005
T16 65 127148788 O 12392.1298 -2 12635.9654 -6 12683.4462 -5 12606.8051 -4 0.005
8os 7oy 13756.5480 O 13433.0141 0 0.005
815 717 13396.3498 -2 13081.0559 7 0.005
909 80  15406.5994 1 0.005
959 853 15053.8146 1 0.005
918 8;; 163004037 1 0.005
533 43  8773.7910 0 0.005
53, 4y 8774.8099 -1 0.005
625 5,, 10500.5857 1 102414340 2 0.005
624 5,3 10614.4993 -0 10344.7206 O 0.005
634 Bs3  10532.3453 -1 0.005
633 55, 10535.0630 O 0.005
T2 6,5 122422984 0 11940.7497 1 0.005
T2 6,0 124219559 -1 12103.8649 -4 0.005
Tss 63, 122925545 0O 0.005
en 653  12298.6516 -2 0.005
827 T, 13980.1627 -1 0.005
83 735 14054.3615 1 0.005
835 73 14066.5167 1 0.005
92 8, 15713.6596 -1 0.005
97 8% 16079.6789 0 0.005
10010 999 17040.1100 2 0.005
10130 919 16706.4200 -1 0.005
4oy 303 6977.3476 0 6806.7590 3 0.005
443 31, 7285.5450 -1 7099.1561 5 0.005
4y 3, 7007.7736 1 0.005
4y 3, 7040.7779 -1 0.005
43 331 7016.8232 3 0.005
43 33  7017.1153 3 0.005
21 1o 7794.1587 1 0.005
313 20 9336.5376 1 9238.6072 -1 9244.9562 4 9259.4422 8 9168.5706 6 0.005
444 303 10813.9073 0 10685.2316 -6 10711.4941 -4 10730.4829 -8 10628.9756 -6 0.005
515 4oy 12233.0449 -2 12075.7922 -4 0.005
221 10 16936.0031 0 16889.9519 4 0.005
220 1;; 17080.2993 1 0.005
2% 1;; 17080.2993 1 0.005
32 313 13926.3004 -1 0.005

321 3, 13096.9973 0 0.005
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C10 C1 C2 C3
transitions Observed d Observed J Observed J Observed J Error
IMHz /kHz /MHz /kHz /MHz /kHz /MHz /kHz
505  4os  8674.7922 -1 8769.3947 -1 8690.1282 -3 8619.0926 -2 0.005
515 44y 8362.6289 -4 8451.7385 -5 8376.8424 -6 8309.2958 -4 0.005
51 413 9112.0802 2 9218.2236 5 9130.0203 2 9052.4207 2 0.005
66 505  10367.1612 -1 10478.7036 -2 10385.0829 -2 10300.8523 -3 0.005
616 515 10024.9960 O 10131.4580 1 10041.9401 1 9961.1202 -2 0.005
615 514 10922.2240 -1 11048.9621 0 10943.5971 0 10850.7971 1 0.005
7oz 605 12038.8354 2 12166.4838 2 12059.1412 2 11962.1537 0 0.005
717 616 11682.4053 7 11806.0003 3 11702.0229 5 11608.0516 8 0.005
7 615 127250321 5 12871.9734 -6 12749.7426 -4 12641.9362 -2 0.005
40s 303 6963.6861 -1 70405091 -2 6976.2358 -1 6918.8236 -3 0.005
443 3 7296.1489 4 7381.3903 6 7310.5827 6 7248.3336 2 0.005
21 1o 7440.3371 7 7462.9729 4 7437.4586 3 0.005
313 20, 8967.6487 0 9004.9190 -4 8966.9233 -3 8920.6760 3 0.005
4y 303 10426.6144 -7 10370.7310 -3 0.005
Table S4. Observed transitions of the **C species of trans-AA.--FA.,
C10 Cl C2 C3
transitions Observed 0 Observed J Observed J Observed 3 Error
IMHz /kHz /MHz /kHz IMHz IkHz /MHz /kHz
505 4oy 8587.7387 -1 8681.1692 -1 8604.2575 -3 8528.5410 -2 0.005
515 4u 8293.1259 -6 83811972 -4 8308.2963 -4 8236.9730 -6 0.005
51 4 8979.5952 3 9082.9514 3 8998.9131 3 8915.0823 4 0.005
606 505 10271.8641 -1 10382.4549 -2 10291.2097 0 10201.5871 -4 0.005
615 5is 9943.7632 -2 10049.0863 -1 9961.8542 0 9876.5618 -2 0.005
615 514 10766.1422 3 10889.7027 -1 10789.1745 1 10688.9477 -2 0.005
To7 606 11939.2136 0 12066.2717 1 11961.1647 1 11858.2160 2 0.005
717 61 11590.4337 6 11712.8369 5 11611.3848 3 11512.2672 7 0.005
7 615 125471500 -4 12573.8115 -3 0.005
Table S5. Observed transitions of **C/deuterated species of cis AA---FA.
D6&D13
C10 Cl C2 C3
transitions Observed 12 Observed J Observed J Observed J Error
IMHz /kHz /MHz /kHz IMHz IkHz /MHz /kHz
505 4oy 8601.7703 1 8693.4344 2 8614.8114 2 8544.7913 1 0.005
515 414 82885245 -5 8374.8818 -2 83005962 -5 8234.0042 -2 0.005
51 413 9047.5527 1 9150.7857 1 9062.9558 3 8986.3263 5 0.005
606 505 10277.1609 -1 10385.1124 -4 10292.3562 0 10209.3794 0 0.005
616 5is 9935.5156 6 10038.6482 2 9949.8859 -1 9870.2210 -2 0.005
615 514 10843.9970 -1 10967.2174 1 10862.3321 1 10770.7037 -4 0.005
To7 606 11930.9381 0 12054.3487 2 11948.1016 -1 11852.6129 O 0.005
717 63 115772831 -2 11593.9228 4 11501.3041 3 0.005
716 615 -4 127753950 -2 12653.7744 -4 0.005
D13
C10 Cl C2 C3
transitions Observed J Observed J Observed 5 Observed J Error
IMHz /kHz /MHz /kHz /MHz /kHz /MHz /kHz
505 4o 8629.7858 0 8722.4414 2 8643.4693 1 8573.2734 -3 0.005
515 414 8317.8119 2 8405.0735 -4 8330.4614 -6 8263.7160 -4 0.005
51 413 9069.4351 1 9173.5710 4 9085.5617 8 9008.8083 8 0.005
66 5os  10312.3492 0 10328.2982 -4 10245.0942 -1 0.005
616 5is 10075.2658 1 9986.0948 -1 9906.2408 0 0.005
615 514  10870.7780 -7 10995.0962 -4 10889.9726 0 10798.1903 0 0.005
7oz 60s 119739087 O 12098.7959 -1 11991.9401 3 11896.1579 2 0.005
717 63 11619.1953 -2 117401971 2 11636.6362 5 11543.7848 3 0.005
715 615 12664.6362 5 12686.7836 -6 12580.1736 -5 0.005
D6
C10 Cl C2 C3
transitions Observed 12 Observed J Observed J Observed J Error
IMHz /kHz /MHz /kHz IMHz IkHz /MHz /kHz
505 4oy 8645.5217 -2 8660.1749 -3 8589.3390 0 0.005
515 414 8332.1308 -3 8345.7303 -2 8278.3532 -4 0.005
54 413 9088.7329 6 9105.8956 5 9028.4377 8 0.005
606 505 10330.5310 1 10347.6496 4 10263.6691 -3 0.005
616 515 9988.0363 -3 10004.2465 0 9923.6418 4 0.005
615 514 10893.7019 -1 10914.1447 -4 10821.5123 -6 0.005
To7 606 11994.2438 0 12013.6271 -1 11916.9622 2 0.005
717 63  11638.8310 5 11657.5972 2 11563.8624 0 0.005
716 615 12691.0247 -3 0.005
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Table S6. MP2/6-311++G(d, p) geometry of cis-AA---FA.

bond lengths/A angles/® dihedral angel/°

c2C1 1.4837

c3c2 13412 C3C2C1 120.8

04C1 1.2287  04C1C2 1235 04C1C2C3 0.0
05C1 1.3275 05C1C2 1122  05C1C2C3 180.0
H605 0.9891  H605C1 108.9 H605C1C2 180.0
H7C2 1.0848 H7C2C1 1168 H7C2C104 180.0
H8C3 1.0845 H8C3C2 1211  H8C3C2C1 180.0
H8C3 1.0855 HB8C3C2 120.3  H8C3C2C1 0.0
c1oC1 3.8496 C10C1C3 152.1  C10C1C3C2 180.0

011C10 1.2218 011C10C1 58.5 0O11C10C1C3 180.0
012C10 13176 012C10011 126.2 012C10011C1 0.0
H13012 0.9934 H13012C10 108.6 H13012C10011 0.0
H14C10  1.0956 H14C10011 122.3 H14C10011012  180.0

Table S7. MP2/6-311++G(d, p) geometry of trans-AA---FA

bond lengths/A angles/® dihedral angel/®

c2C1 1.4807

C3C2 1.3420 C3C2C1 123.2

04C1 1.2304 0O4C1C2 1212  04C1C2C3 180.0
05C1 1.3268 05C1C2 1146  05C1C2C3 0.0
H605 0.9886 H605C1 108.7 H605C1C2 180.0
H7C2 1.0849 H7C2C1 1146  H7C2C105 180.0
H8C3 1.0850  H8C3C2 120.7 H8C3C2C1 180.0
H8C3 1.0846  H8C3C2 121.0 H8C3C2C1 0.0
C10C1 3.8498 C10C1C3 1554  C10C1C3C2 180.0

011C10 1.2219 O1liC10C1 58.4 011C10C1C3 0.0
012C10 1.3174 012C10011 1263 012C10011C1 0.0
H13012 0.9934 H13012C10 108.6 H13012C10011 0.0
H14C10  1.0955 H14C10011 122.3 H14C10011012  180.0




