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Figure S1. The optimized structures of the HCHO-NH,OH complexes. The AE?(ZPE) binding energies in kJ mol™ are
given in parentheses. The intermolecular distances are given in A.
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Figure S2. The optimized structures of the CHOCHO-NH,OH complexes. The AE*"(ZPE) binding energies in kJ mol™ are
given in parentheses. The intermolecular distances are given in A,
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Figure S3. The spectra of the CHOCHO/Ar (a), ND,OD/Ar (b) and CHOCHO/ND,OD/Ar (c) matrices recorded after
matrix deposition at 11 K. The bands of CHOCHO-ND,OD complexes are indicated by the arrows..
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Figure S4. The spectra of the CHOCHO/N; (a), ND,OD/N; (b) and CHOCHO/ND-OD/N; (c) matrices recorded after
matrix deposition at 11 K. The bands of CHOCHO-ND,OD complexes are indicated by the arrows..
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Figure S5. The optimized structures of the CH;COCHO-NH,OH complexes. The AE"(ZPE) binding energies in kJ mol™
are given in parentheses. The intermolecular distances are given in A.
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Figure S6. The spectra of the CH;COCHO/Ar (a), ND,OD/Ar (b) and CH;COCHO/ND,OD/Ar (c) matrices recorded after
matrix deposition at 11 K. The bands of CH;COCHO-ND,OD complexes are indicated by the arrows.
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Figure S7. The location of the bond (3,-1) and ring (3,1) critical points in the MP2/6-311++G(2d,2p) optimized structures of

the HCHO-NH,OH complexes.

04 o4
~ H6
. .
c2
\ H5 c2
(™
H6 C1 C1
T
H5
H10
03
03 04
04 H6 04
H5 c2 He
HT c2
. c
c2 1 N9
o C1
H10 og e 03 e
“e H5 H5
03
H11 i
VeH VlgH
04 04 H5
H1O Hs 7
Ng < - c2 ¢
[ C2 C1 N9
H11 .
W
R H10 ¢ 08 ¢
H11
H6
o 03 He 03
H7
VllgH Villgh

Figure S8. The location of the bond (3,-1) and ring (3,1) critical points in the MP2/6-311++G(2d,2p) optimized structures of

the CHOCHO -NH,OH complexes.
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Figure S9. The MP2 optimized structures of the formaldehyde, glyoxal and methylglyoxal complexes with hydroxylamine
assigned to the structures isolated in argon matrix. The intermolecular distances are given in A. The binding energies in kJ
mol™ are given in parentheses.
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Figure S10. The MP2 optimized structures of the formaldehyde, glyoxal and methylglyoxal complexes with hydroxylamine
assigned to the structures isolated in nitrogen matrix. The intermolecular distances are given in A. The binding energies in kJ
mol™ are given in parentheses.



Table S1. Selected geometrical parameters of the hydroxylamine and formaldehyde subunits in their binary complexes. For
comparison the corresponding parameters of the monomers (M) are also given. The complexes are numbered in the same
way as presented in Fig. S1. Bond distances are given in A, angles in @

Parameter M len len Ien I\VEn VEH
r C1-O4 1.213 1.219 1.218 1.217 1.218 1.217
r Ci-Hz 1.098 1.094 1.096 1.096 1.095 1.096
r Ci-Hs 1.098 1.097 1.096 1.096 1.098 1.097
r Og-Hs 0.959 0.967 0.967 0.965 0.959 0.960
r Og-N7 1.448 1.447 1.439 1.446 1.455 1.451
r N7-Hs 1.012 1.013 1.013 1.012 1.015 1.015
r N7-Hg 1.012 1.013 1.013 1.012 1.012 1.012
R Og4-++Hs 1.928 1.985 1.997

R H2---N7 2.640

R Hy---Og 2.637 2.461

R Hg-Oq4 2.169 2.218
0 Hz-C1-O4 121.6 120.9 121.6 121.3 121.1 121.7
0 H3-C1-O4 121.6 120.6 121.6 121.1 120.9 121.6
0 Hy-C1-Hs3 116.7 118.4 116.7 117.6 118.0 116.7
0 Hs-O6-N7 101.7 101.5 102.4 102.5 101.6 101.6
0 Os-N7-Hsg 103.6 103.8 104.1 103.8 103.0 103.4
0 Og-N7-Hg 103.6 103.8 104.1 103.8 103.5 103.4
0 Hg-N7-Hg 105.8 105.2 105.9 105.5 105.9 105.5
0 O4-Hs5-O6 166.9 151.7 146.9

0 C1-H2-Ny 120.0

0 C1-H2-O¢ 128.7

0 O4-Hg-N7 156.7 141.3
¢ H5-Og-N7-Hs 124.8 125.1 124.6 124.9 128.2 1255
¢ Hs-O6-N7-Hg -124.8 -125.1 -124.6 -124.9 -121.6 -124.6
() C1-04-H5-Oe -0.0 0.4 0.1

¢ C1-H2-N7-Og -0.0

(0] C1-04-H8-N7 0.0 -13.9

(0] C1-H2-Oe-N7 9.8




Table S2. Selected geometrical parameters of the hydroxylamine and glyoxal subunits in their binary complexes.
For comparison the corresponding parameters of the monomers (M) are also given. The complexes are numbered in the
same way as presented in Fig. S2. Bond distances are given in A, angles in @

Parameter M leH llgu Ilgh 1V Vo Vieu Vilgy Villgu
r C;-C, 1.518 1514 1515 1.519 1517 1.520 1.519 1.517 1.517
r C;-O3 1.215 1.215 1.217 1.218 1.215 1.217 1.217 1.215 1.215
r C2-O4 1.215 1.220 1.215 1.219 1.220 1.217 1.217 1.219 1.219
r Ci-Hs 1.100 1.100 1.098 1.098 1.100 1.097 1.098 1.100 1.100
r Co-Hs 1.100 1.099 1.100 1.099 1.096 1.099 1.100 1.097 1.098
r Os-H7 0.959 0.968 0.961 0.965 0.965 0.964 0.959 0.959 0.963
r Og-Ng 1.448 1.436 1.451 1.446 1.447 1.447 1.453 1.454 1.447
I No-Hio 1.012 1.013 1.015 1.013 1.013 1.013 1.014 1.014 1.012
I No-Hu1 1.012 1.013 1.013 1.013 1.013 1.013 1.013 1.013 1.012
R Og4---Hy 1.988 1.970 1.980 2.070 2.209 2.096
R Os--Hio 2.264

R Hs--Ng 2458  2.609

R Og--Hs 2337 2321

R Og4-+-Hipo 2.227

R Og---Hs 2.428 2.559
8 C2-C1-Os3 121.3 121.7 121.3 119.9 121.3 119.7 119.9 1215 121.3
0 C1-C2-Oq4 121.3 121.6 121.7 122.0 120.3 122.4 122.0 120.4 120.7
0 C2-C1-Hs 115.4 115.0 115.5 115.9 1154 116.5 116.1 115.3 115.3
0 C1-Co-Hs 115.4 115.3 115.0 115.6 117.3 115.0 115.3 117.0 116.4
0 O3-C1-Hs 123.3 123.3 123.1 124.3 123.3 123.7 124.0 123.2 123.3
0 O4-Co-Hs 123.3 123.0 123.3 122.4 122.4 122.6 122.7 122.6 122.8
0 H7-Og-Ng 101.7 102.5 102.0 102.2 101.5 102.9 129.1 101.7 102.6
0 Og-No-H1o 103.6 104.8 103.2 103.8 103.8 103.8 103.2 102.8 103.8
0 Og-No-H11 103.6 104.4 103.4 103.8 103.8 103.8 103.2 103.5 103.8
0 Hio-No-H11 105.8 106.2 105.3 105.4 105.3 105.6 105.9 105.9 105.6
0 C2-04-H7 100.8 100.7 126.6 112.0 117.1 125.8 100.3

0 C1-Hs-Ng 112.1 151.5

0 C2-04-Ng 93.6

0 O4-H7-Os 148.2 176.9 163.3 144.20 164.9 136.6

0 O3-Hg-Ng 1355

0 Hs-No-Og 104.9

0 Hs-No-H1o 118.5

0 Hs-No-Hi1 118.5

0 C2-Hs-Ng 118.9

0 C1-Hs-Og 135.2 156.3

0 O4-H10-No 151.6

0 C2-He-Os 106.7
¢ O3-C1-C,-0O4 -180.0 166.0 -171.5 -180.0 180.0 -180.0 179.6  -180.0 180.0
¢ 03-C1-Cz-Hs 0.0 -10.4 7.0 0.0 0.0 0.0 -04 0.0 0.0
¢ H5-C1-Co-O4 0.0 -11.7 7.1 0.0 0.0 0.0 -0.6 0.0 0.0
¢ H7-Og-No-H1o 124.8 130.1 125.0 125.1 124.9 128.4 -128.7 -124.9
¢ H7-Og-No-Hu1 -124.8 -120.3  -125.0 -125.1 -1249 -121.3 121.0 124.8
¢ C2-O4-H7-Os 10.9 0.0 -0.1 0.4 -1.1 -0.3
(0] C1-03-H10-N9 -26.0

0] C1-03-N9-Og -3.5

(0} Cl-Hs-Ng-Og -0.1

¢ C2-He-No-Og -0.1

@ C2-04-0Og-Nog 2.6

¢ C1-Hs-Og-Hy 0.1

¢ C1-Hs-Og-Ng 18.3

¢ C2-Hs-Os-Nog -8.1 -12.6

¢ C2-O4-H10-Ng -1.7



Table S3. The comparison of the observed wavenumbers (cm™) and wavenumber shifts (Av = vGH — vM) for the CHOCHO-NH,OH (GH) complexes present
in the Ar and N2 matrices with the corresponding calculated values for the complexes lgn - 1Veh.

. Experimental Calculated
Approximate Ar N: Av
description
vM vGH Av? vM v GH? Av? leH lGH HicH IVeH
NH2OH
v(OH) 3635.5 3521.0 -118.8 3637.6 3541.1 -96.5 -145(77) -19(66) -106(383) -103(356)
35124 3520.9 -119.2
3515.8
6(NOH) 1351.2 1412.1 +60.9 1367.4 1416.6 +49.2 +61(63) -12(13) +72(29) +71(34)
1410.2 1399.7 +32.3
o(NH2) 1118.3 1129.0 +9.1 1133.0 1142.6 +9.6 +14(111)  +19(147) +24(112) +22(122)
1125.8
v(NO) 895.6 895.3 898.8 +3.5 +14(3) -4(10) +9(8) +6(8)
CHOCHO
v(CH) 2860.1 2857.6 -0.4 2857.1 2875.6 +18.5 -9(60) -6(64) +15(53) +1(52)
2854.9 +12(39) +12(34) +20(1) +51(8)
v(C=0) 1724.5 1719.0 -5.5 1730.1 1720.2 -9.9 -4(122) +3(115)  -11(126) -13(89)
1723.1 -7.0 +4(23) +5(9) -6(20) -6(33)
v(CH) 812.1 807.4 820.8 +13.4 +37(0) +19(1) +23(8) +16(2)

807.8

L In the case when the splitting of the band was observed the average of the two wavenumbers at which the two peaks appear was taken into account to calculate Av value.
2The wavenumbers in italic are due to complex of different structure (see text).



Table S4. The comparison of the observed wavenumbers (cm™) and wavenumber shifts (Av = vGH — vM) for the CHOCHO-ND,OD (GH) complexes present
in the Ar and N2 matrices with the corresponding calculated values for the complexes lgn - 1Veh.

. Experimental Calculated
Approximate Ar N Av
description
vM v GH Av! vM v GH Av! IH lGH IlgH IVeH
ND.OD
v(OD) 2685.1 2604.0 -84.1 2686.9 2619.2 -68.9 -106(42) -14(36)  -77(202) -75(184)
2598.0 2616.7
8(NOD) 1034.5 1068.0 +33.5 1043.2 +38(6) -7(3) +38(7) +41(7)
1064.5
o(ND2) 915.0 916.5 927.1 +10.6 +0(29) +12(44) +14(40)  +14(42)
v(NO) 818.4 827.6 838.0 +9.7 +28(41) -10(52) +21(40)  +16(44)
836.6
CHOCHO
v(CH) 2860.1 2857.1 2876.3 +19.2 -10(59) -6(64) +15(48) +1(51)
2854.9 +12(36) +12(34) +20(1) +51(9)
v(C=0) 1724.5 1719.6 -4.9 1730.1 17205 -9.6 -5(125) +3(127)  -11(128) -13(93)
+4(25) +5(9) -6(20) -6(33)
v(CH) 812.1 807.4 820.9 +13.5 +41(5) +19(2) +22(4) +16(3)

807.8

L In the case when the splitting of the band was observed the average of the two wavenumbers at which the two peaks appear was taken into account to calculate Av value.



Table S5. Selected geometrical parameters of the hydroxylamine and methylglyoxal subunits in their binary complexes. For comparison the
corresponding parameters of the monomers (M) are also given. The complexes are numbered in the same way as presented in Fig. S3. Bond distances
are given in A angles in @

Parameter M I mHK ImHa Hmak 1 vHa vk 1 mba 1V Muk 1V MHa
r C:-Cs 1.528 1.524 1.524 1.524 1.524 1.528 1.528 1.527 1.526
r C1-Os 1.215 1.215 1.221 1.215 1.217 1.217 1.217 1.214 1.220
r C2-Oq4 1.221 1.225 1.221 1.223 1.221 1.225 1.222 1.225 1.097
r Ci-Hs 1.101 1.101 1.099 1.100 1.100 1.099 1.100 1.100 1.097
r Co-Ce 1.499 1.495 1.499 1.497 1.497 1.496 1.494 1.492 1.498
r Ce-H7 1.083 1.083 1.084 1.084 1.083 1.083 1.083 1.084 1.083
r Ce-Hs 1.088 1.088 1.088 1.088 1.087 1.088 1.090 1.089 1.088
r Ce-Hg 1.088 1.087 1.088 1.087 1.088 1.088 1.089 1.088 1.088
r O11-Hio 0.959 0.968 0.968 0.960 0.961 0.966 0.965 0.967 0.965
r Ou-Ni2 1.448 1.440 1.437 1.452 1.450 1.445 1.446 1.445 1.447
r Ni2-Hiz 1.012 1.013 1.013 1.016 1.016 1.013 1.013 1.013 1.013
r Nio-Hug 1.012 1.013 1.013 1.012 1.013 1.013 1.013 1.013 1.013
R Os-Hio 1.956 1.936 1.930

R Os-Hio 1.980 1.961 1.964
R Os-His 2.190

R Os-His 2.236

R Ng-Hs 2.447 2.637
R No-Hs 2.432

R No-H7 2.501

0 C2-C1-O3 122.8 122.8 122.8 122.6 123.2 121.5 123.5 122.7 121.8
0 C1-C2-04 117.7 118.1 118.1 118.0 117.6 118.1 116.7 116.8 117.5
0 C2-Ci-Hs 114.1 114.0 114.2 114.1 113.9 121.5 114.2 114.2 116.0
0 O3-Ci-Hs 123.1 123.2 122.9 123.2 122.9 123.8 122.3 123.2 122.2
0 C1-C2-Cs 117.3 117.3 117.1 117.2 117.4 117.7 117.6 118.0 117.5
0 04-C2-Cs 125.0 1245 124.8 124.6 125.0 124.2 125.6 125.2 125.0
0 H7-Cs-Hs 110.5 110.5 110.1 110.2 110.7 110.7 111.0 111.0 110.5
0 H7-Ce-Ho 110.6 110.8 110.8 110.9 110.2 110.7 110.3 111.0 110.5
0 Hg-Ce-Hg 106.6 106.7 106.7 106.7 107.2 106.4 106.6 106.2 106.6
0 H10-O11-N12 101.7 102.0 102.3 101.9 102.0 102.2 102.0 102.2 101.4
0 O11-N1o-Hiz 103.6 104.5 104.9 103.1 103.4 103.9 103.3 103.8 103.8
0 O11-N1o-His 103.6 104.0 104.2 103.4 103.5 103.9 104.2 103.8 103.8
0 H13-N1o-His 105.8 105.8 106.2 105.4 105.7 105.4 105.3 105.3 105.3
0 O4-H10-O11 151.5 178.7 179.7

0 O3-H10-O11 148.6 171.7 164.5
0 C1-O3-Hio 99.9 112.2
0 04-Hi13-N12 139.7

0 O3-H13-N12 138.2

0 C1-Hs-No 155.2 118.5
0 Cs-Hg-Ng 153.38

0 Cs-H7-Ng 156.6

¢ 03-C1-C2-04 180.0 169.3 169.1 170.2 172.3  -180.0 178.0 -180.0 -180.0
@ 04-C1-Co-Hs 0.0 -8.1 -7.2 -8.0 -6.0 0.0 -1.9 0.0 0.0
¢ Hs-C1-C2-Cs -180.0 174.3 174.6 173.8 174.7 -180.0 178.5 -180.0 -180.0
¢ 03-C1-Co-Cs 0.0 -8.4 -9.1 -7.8 -7.0 0.0 -1.6 0.0 0.0
¢ 04-C-Ce-Hy 0.1 3.9 4.4 6.7 -3.1 0.0 14 0.3 0.0
¢ 04-C2-Cs-Hg -121.6 -117.6 -116.5 -114.3 -125.1 -121.8 -120.5 -121.8 -121.7
¢ 04-C2-Ce-Ho 121.7 125.9 126.6 129.0 117.6 121.8 122.8 122.4 121.7
¢ H10-O11-N12-H13 124.8 119.3 116.9 129.2 126.8 125.0 135.1 125.2 125.1
¢ Hi10-O11-N12-Hu4 -124.8 -129.9 -131.7 -121.2 -123.1 -125.0 -115.1 -124.9 -125.0
[ O4-H10-011-N12 -11.3 -54.3

(0} C2-04-H10-011 20.4 0.1 535

() O3-H10-011-N12 3.4 -0.2
¢ C1-O3-H10-O11 3.6 -96.8 0.2
@ O4-H13-N12-O11 8.9

¢ C2-04-Hi13-N12 -26.1

[0} C1-O3-H13-N12 -26.2 -0.1
¢ C1-Ce-Hg-N12 -95.8

@ C1-Ce-H7-N1o -0.4




Table S5. - Continuation

Parameter M V MHK V MHa VI mhk VImHa V1 vk VI max VI mHa
r C:-Cs 1.528 1.529 1.528 1.528 1.526 1.529 1.528 1.527
r C1-O3 1.215 1.216 1.217 1.214 1.219 1.218 1.215 1.219
r C»-O4 1.221 1.224 1.221 1.225 1.221 1.224 1.224 1.221
r Ci-Hs 1.101 1.098 1.100 1.100 1.099 1.099 1.101 1.097
r C»-Cs 1.499 1.496 1.496 1.495 1.498 1.497 1.495 1.499
r Ce-Hz 1.083 1.083 1.083 1.084 1.083 1.083 1.084 1.083
r Ce-Hs 1.088 1.088 1.088 1.088 1.088 1.088 1.089 1.088
r Ce-Ho 1.088 1.088 1.088 1.088 1.088 1.088 1.088 1.088
r Ou-Hio 0.959 0.965 0.964 0.965 0.964 0.959 0.959 0.959
r Ou-N12 1.448 1.446 1.447 1.446 1.447 1.454 1.454 1.454
r Nio-Hiz 1.012 1.013 1.013 1.013 1.012 1.012 1.013 1.014
r Ni2-Hig 1.012 1.013 1.013 1.013 1.012 1.015 1.015 1.013
R Os-Hio 2.005 1.978

R Ou-Hs 2.359 2.642 2.331 2.460
R Os-Hio 1.990 2.047

R O11-Ho 2.539

R O11-H7 2.401 2.362

R O4-Hu4 2.166 2.157

R Os-His 2.207
0 C»-C1-O3 122.8 121.6 123.6 122.7 122.2 121.5 122.8 122.0
0 C1-C2-O4 117.7 118.4 116.7 116.9 117.5 118.1 117.0 117.7
0 C2>-Ci-Hs 1141 115.1 114.0 114.1 115.1 114.9 114.1 115.6
0 O3-C1-Hs 123.1 123.3 122.4 123.2 122.6 123.6 123.1 122.4
0 C1-C»-Cs 117.3 117.4 118.0 117.7 117.3 117.5 117.7 117.4
0 04-C2-Cs 125.0 124.2 125.3 125.4 125.1 124.4 125.3 124.9
0 H7-Ce-Hs 110.5 110.6 110.4 110.7 110.5 110.6 110.8 110.5
0 H7-Ce-Ho 110.6 110.7 110.5 110.7 110.5 110.7 110.9 110.5
0 Hs-Ce-Ho 106.6 106.5 106.1 106.3 106.6 106.4 106.2 106.5
0 H10-O11-N12 101.7 102.9 102.3 102.7 102.6 101.7 101.6 101.7
0 O11-N12-Hi3z 103.6 103.8 103.8 103.8 103.8 103.5 103.5 102.9
0 O11-N1o-His 103.6 103.8 103.8 103.8 103.8 103.2 103.2 103.5
0 H13-N1o-His 105.8 105.5 105.5 105.5 105.5 105.9 105.9 106.0
0 04-H10-O11 151.0 155.0

0 C1-O3-Hip 138.1 101.3

0 O3-H10-O11 162.9 142.4

0 C2-He-O11 119.2

0 Co-H7-O11 139.6 163.2

0 C1-Hs-Ont 104.8 125.7
0 O4-H14-N12 167.4 169.5

0 O3-Hi3-N12 153.2
¢ 03-C1-C2-04 180.0 180.0 -178.1 180.0 180.0 -180.0 179.8 179.8
@ 04-C1-Co-Hs 0.0 0.0 1.8 0.0 0.0 -0.1 0.0
¢ H5-C1-C2-Ce -180.0 180.0 -178.2 180.0 180.0 -180.0 -180.0 179.9
¢ 03-C1-C2-Cs 0.0 0.0 1.9 0.0 0.0 0.0 0.0 -0.1
¢ 04-C2-Cs-Hy 0.1 0.0 -0.7 -0.1 0.0 0.2 2.0 0.0
¢ O4-C2-Ce-Hsg -121.6 -121.8 -122.2 -122.1 -121.6 -121.6 -120.0 -121.6
¢ 04-C2-Cs-Hg 121.7 121.8 121.2 121.9 121.6 122.0 124.2 121.6
¢ Hi10-O11-N12-His 124.8 124.9 124.9 124.9 124.9 121.4 121.8 128.5
¢ Hi10-O11-N12-Hia -124.8 -124.9 -125.0 -124.9 -124.9 -128.4 -128.0 -121.3
¢ O4-H10-O11-N12 179.9 -179.9

() C2-04-H10-011 0.0 0.0

(O} 03-H10-011-N12 164.4

¢ C1-O3-Hi10-O11 2.9 -0.3

() Cz-Cs-H7-011 0.3 -0.7

(O} Cl-H5-011-H10 -0.3

[0} C2-04-H14-N12 15 3.0

¢ C2-C1-Hs-O11 12.2

¢ C1-O3-H13-N12 2.7

@ O3-C1-Hs-Opg -4.8




Table S6. The comparison of the observed wavenumbers (cm™) and wavenumber shifts (Av = vMH — vM) for the CH;COCHO-NH,0OH (MH) complexes present
in the Ar and N2 matrices with the corresponding calculated values for the complexes Imnk — 1Vmrk and Ivpa — Vv

. Experimental Calculated
Approximate A N
description r 2 Av
vM v MH Av? vM v MH Av? Ik vk H vk 1V MK IMHa IMHa HImHa 1VMHa
NH,OH
v(OH) 36355 35117 -1258 3637.6 3505.7 -137.1  -148(138) -14(62) -127(494) -132(520) -156(73) -17(68) -92(367) -112(402)
3507.6 3495.2
3(NOH)? 1351.2 14041 +52.9 1367.4 1402.7 +34.1 +64(58)  -13(12)  +81(28)  +86(27) +62(51)  -17(17) +64(31)  +74(33)
1400.3
o(NH;) 11183 11341 +144 11330 11393  +7.0 +17(117) +19(148) +23(109) +21(105) +11(109) +13(152) +22(110) +21(120)
1131.2 1140.6
v(NO) 895.6 904.8 +8.3 895.3 +9(5) -A(7) +8(8) +6(7)  +13(6) -2(7) +7(7) +5(8)
902.9
CH3;COCHO
v(CH) 28431 2858.2 +16.3 28447 -1(60)  +8(60) +20(1) +4(60) +24(51)  +5(57) +17(57) +57(11)
2840.7 2840.2
2835.9
Viet(C=0) 17335 17377  +4.2 17390 17413  +3.9 -5(132)  0(134) -3(64) -2(18)  +4(61) 0(53)  -4(398) -3(80)
1737.2
1735.9
vail(C=0) 17264 17054  -21.0 1730.1 17108 -18.2 +6(27)  +7(11) -14(126)  -4(145) -10(97)  +2(88)  0(137)  -17(65)
1727.9
8(CHs)? 14200 14161 -39 14232 0(8) -1(8) -2(10) +3(8) +5(6) +4(8)  +13(9)  +1(10)
1420.8 +3(24)  -1(18) -2(20) 2(10)  +3(25) 0(11)  +6(10) 0(15)
3(36) -3(32)  +2(36)  +7(32)  -2(31)  -5(29) +10(25) 0(30)
vas(C-C) 12283 12337  +54 12345 12405  +6.6 +5(14)  +9(16)  +8(13) +15(20)  +5(15)  +6(15)  +3(16)  +1(16)
12299 1237.1
vs(C-C) 777.1 784.7 +7.6 7809 7858  +4.8 +6(15)  +6(13) +4(13) +6(13)  +6(15) +5(11)  +5(14) +2(20)
779.5 782.3
777.6

L In the case when the splitting of the band was observed the average of the two wavenumbers at which the two peaks appear was taken into account to calculate Av value.
2 The 1416.1 and 1404.1 cm! bands observed in the spectra of the complex in Ar matrix are assigned to the coupled §(NOH)-+8(CHz) vibrations.



Table S7. The comparison of the observed wavenumbers (cm™) and wavenumber shifts (Av = vMH — vM)) for the CH3COCHO-ND,OD (MH) complexes present
in the Ar and N2 matrices with the corresponding calculated values for the complexes Imnk — 1Vmrk and Ivpa — Vv

. Experimental Calculated
Approximate
description Ar N2 Av
vM v MH Av? vM v MH Av? I MHK Hmuk HH muk 1V MmHK IMHa HMHa 1 IvHa 1V MHa
ND,OD
v(OD) 2685.1 2596.4 -90.3 2686.9 25956 -92.3 -109(73)  -10(34) -93(253) -96(264) -114(40)  -12(37) -67(189) -61(207)
2593.2 2593.5
v(NO) 818.4 8211  +2.7 8276 +22(44)  -10(50) +22(38)  +23(37) +23(33) -8(50) +14(33)  +16(44)
CH3;COCHO
v(CH) 28431 28586 +16.7 2(58)  +8(59)  +20(1)  +4(56) +24(51)  +6(57) +17(54) +57(12)
2840.7
Vket(C=0) 17335 17370 +35 1739.0 -6(137)  0(144) -3(63)  -7(144)  +3(59)  +3(52)  -4(37) -3(79)
1737.2
1735.9
vail(C=0) 1726.4 17059 -205 1730.1 +6(30)  +7(12) -14(128)  +1(19) -10(103) +1(102)  0(139)  -17(70)
1727.9
3(CHs) 1420.0 1366.1 1369.2  +2.9 +6(1) +4(1)  +27(3)  +27(3) +4(7) +4(8) 0(16)  +1(10)
1364.5 +3(14) 0(12)  +6(21) 0(16)
1368.2 -2(33)  -5(34) +10(23) 0(30)
vas(C-C) 1228.3 12345 12414  +7.9 +13(18)  +9(16)  +8(14) +16(22)  +6(17)  +6(16)  +3(15)  +1(16)
12299 1238.8
vs(C-C) 777.1 780.9 7856  +5.4 +8(11)  +5(12)  +4(13)  +5(13)  +5(12)  +3(11)  +5(13)  +2(21)
779.5 783.7
777.6

L In the case when the splitting of the band was observed the average of the two wavenumbers at which the two peaks appear was taken into account to calculate Av value.



