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Ta6ur. S1. Paccunrannsie (B3LYP-D3/pcseg-2) 3uaueHus 4acToT o; (cM™), HHTeHCHBHOCTEH |g | (KM"MOJIB ") M IPpHOIMKEHHOE onucanue * konebannii st BOPhDAPN u
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BOPhDAPN
HOPhDAPN

) MoJeIb b MOJIEIIb &

I w; IR Onucanue * w; IR Omnucanue * 16 w;® Iiri® Onmncanne *°

1 2 3 4 5 6 7 8 9 10 11
1 9.0 0.9 rot(Ph); 21.4 0.0 rot(Ph, Ph®*™): 1 | 138 1.1 rot(Ph, Ph');
2 175 0.1 rot(Benz), & scissoring; 124 0.6 rot(Benz), & scissoring; rot(Ph);
3 25.3 0.2 rot(PhBe?); 71 0.4 rot(Ph®®™); rot(Ph);
4 36.6 0.8 rot(Benz); © scissoring; 419 0.9 rot(Benz); m scissoring; 2 | 349 0.4 T scissoring;
5 422 0.5 d scissoring; rot(Benz); 30.2 0.4 d scissoring; n(Benz); 3 | 535 0.5 & scissoring;
6 57.6 0.2 rot(Benz); 6 scissoring; 61.7 0.5 n(Benz); 6 scissoring;
7 71.2 1.1 7 shearing (rot(Ph”)); rot(O-Benz); 66.0 1.7 7 shearing (rot(Ph’)); rot(O-Benz); 4 | 735 25 n shearing (rot(Ph, Ph"));
8 1129 |08 | 8(C4,5-CN(4,5)); 1131 | 1.1 | 8(C4,5-CN(4,5)); 5 [ 1140 |09 3(C4,5-CN®?):
9 122.4 | 0.0 1(C4-CN¥); 1(Ph); 1278 | 0.0 1(C4-CNP); rot(Ph', O-Benz); 6 |1238 | 0.0 1(C4-CNW)y; (Ph, Ph’);
10 [ 1382 |30 3(C5,4-CN®): § scissoring; 1375 |09 5(C5,4-CN®): § scissoring; n(Benz) 7 | 1501 | 4.2 3(C5,4-CNCP); §(N1-N1-C2°); §(N1°-
11 [ 1567 |23 1(C4,5-CN™); 1(Benz); 1068 | 0.0 rot(O-Benz); 2
12 | 1587 |56 | a(C4,5-CN™); ¢(N1-N1’-C2’-C’); 1589 |79 1(C4,5-CN®); (N1-N1°-C2’-C"); 8 [1572 |71 1(C4,5-CN™); (N1-N1’-C2°-C");
13 [ 1682 [ 0.1 | t(NI-NI’-C2’-C’); (C-O-C); 1453 | 0.9 5 shearing; 5(C4,5-CN™®);
14 | 2082 [ 105 | 3(C4,5-CN®); §(C-C-C); S(N1°-N1-C2); 2005 | 12.2 | 8(C4,5-CN™); §(C-C-C); 8(N1°-N1-C2); 9 [2073 [73 3(C4,5-CN™); y(N-C); §(C-C-C);
15 [ 2354 [67 | w(Ph’); 1(C’-C5’-O-C1FEV%); 2078 | 2.7 7(Ph’); o(C’-C5°-0-C1P¥V%); 1(C2-N1-N1-C2) | 10 | 198.9 | 0.5 f((II:IIII -N’\i%-(C:g’):C’); 7(Ph’); 1(C’-C’-C5’-
16 270.0 | 2.0 8(C-C-0); n(Benz); 266.4 | 0.5 5(C-C-0); n(Benz); o)
17 [ 2923 [0.2 | n(C45-CN®); 1(C-C2-N;.N;); 2919 | 0.1 1(C4,5-CN™); 1(C-C2-N..N;"); 12 ] 2911 [ 0.0 1(C4,5-CN™); (N1-N1’-C2°-C");
18 [3201 |29 | 8(N-C-C):8(N1-C2-C), 3(N1’-C2’-C’); 309.1 |05 | 3(N-C-C): 3(N1-C2-C), 5(N1’-C2’-C’); 11 | 2853 | 2.3 3(N-C-C): 3(N1-C2-C), 5(N1’-C2’-C’);

8(C4,5-CN™); 8(C4,5-CN©); 5(C4,5-CN©);
19 | 3408 |27 §(C-C-C)F*m™: §(C 1B C2B*2.CB™). §(C-O- | 365.9 | 0.4 | §(C-C-C)B*: §(C1Pe-C2Bem.CcBen), 16 | 409.2 | 8.6 5(C5°-0OH); 8(C-C-C);
= 13 [ 380.6 | 24.4 7(Ph’); ©(C’-C5’-O-H);

20 [387.4 [0.1 | n(Ph, Ph’); i(C4-CN@); 3857 | 0.6 n(Ph, Ph’); m(C4-CN™); 14 | 390.8 | 10.8 7(Ph); n(C4-CN®); 1(C’-C5’-0-H);
21 [ 3942 [0.2 | n(C4-CN™); n(Ph, Ph’); 3930 | 0.0 | m(C4-CN™)y; n(Ph, Ph’); 15| 3985 | 714 7(C’-C5°-0-H); 1(Ph’);
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22 4145 | 04 n(Benz); 4153 | 0.0 n(Benz);

23 | 4252 [ 20.0 | 8(C-C-C); v(C4,5-CENH9): 4302 | 6.1 3(C-C-C); v(C4,5-CENE3)y. 17 | 4279 | 309 3(C-C-C); v(C4,5-CN43)y. §(C5°-0OH);

24 4393 [01 | mPh); 4405 [ 0.0 | m(Ph); 18 | 4346 |03 n(Ph’);

25 | 458.4 [ 17.1 | m(Ph®™); §(C-C-C); v(C-C); 8(C5,4- 4152 [ 9.0 | 8(C-C-0); n(Ph®*™); §(C-C-C); 19 | 4674 | 10.2 3(C5,4-CNCY); 5(C-C-C); v(C-C);

26 | 4710 |10 1?(’;’11(’15,‘31)1)"); (C4,5-CN@)y; 4705 | 0.2 7(Ph, Ph’); m(C4,5-CN%*Y); 20 | 469.0 | 0.2 1(Ph); m(C4,5-CN%Y):

27 [ 4768 |02 | n(Ph®™); 5154 | 25 | m(Ph®™); 3(N-N-C): 3(N1'-N1-C); (N-C-C);

28 [5016 |11 5(C4-CNW); §(N-N-C); §(C-C-C); 476.1 | 11.7 | 3(C4-CN®); §(C-C-C); 215162 |74 3(C4-CN™); 3(N-N-C); 5(N-C-C); 5(C-

29 [ 5354 [ 153 | 8(N-N-C); 5(N-C-C); 5(C-C-C); 5435 | 12.4 | 3(N-N-C); 5(N-C-C); 5(C-C-C); 23 [ 541.0 |05 g(ﬁ”-m-cz); 8(N-N-C); 5(C-C-C);

30 |[5394 |45 | aPh’); n(C-H)™; 539.0 |35 | m(Ph’); n(C-H)™; 22 (5348 |75 7(Ph’);

31 | 5410 |74 §(C-0-C); 8(C4-CN®); §(C-C-C); 520.2 | 14.3 | 5(C4-CN®); §(C-C-O); n(Ph®*™); §(C-C-C);

32 | 5495 | 240 | m(C4,5-CN®); 549.4 | 23.7 | n(C4,5-CN™; 24| 5487 | 224 7(C4,5-CN@y;

33 [609.9 |37 | v(C-C):v(C54-CNCH). §(N-N-C); 5(C-C- 5922 | 8.8 8(C-C-C): §(C-C-C)®*™: v(C-C); 25| 6114 |52 V(C-C): v(C5-C*N®)); §(N-N-C); 8(C-C-

34 |6289 |74 sc()é-c-C)"h Benz, 5(C-0-C), §(C-C-0); 6478 | 125 | §(C-C-C)™; §(C-0O-C), 5(C-C-0); =

35 [6360 |07 3(C-C-C)¥*™; 638.1 | 0.0 5(C-C-C)F*;

36 | 6474 |27 3(C4,5-CN™); §(C-C-C); 639.4 | 16.2 | 8(C4,5-CN™?); 5(C-C-C); 26 [ 6449 [ 0.6 3(C4,5-CN™); 5(Ph’);

37 | 6537 |50 | a(Ph;CND); 6537 |53 n(Ph; CN®y; 27 | 652.8 | 5.9 n(Ph; CTN®):

38 | 6654 | 263 | §(C-C-C);v(C-C); 660.3 | 24.6 | 8(C-C-C); v(C-C); 28 [ 6595 | 2.9 3(Ph’): 8(C5°-C6°-C7’), 5(C2°-C7°-C6’),
3(C2°-C3°-C4%), §(C3°-C4’-C5’); v(C-C);
3(C-H);

39 [ 7173 [ 347 | o(Ph™™); n(C-H)™™ 7150 | 407 | o(Ph™™); m(C-H)™™

40 [ 7368 [ 1.8 | w(C-C): v(C4-C5), W(C5-CNO)), y(C4- 7368 | 1.8 | w(C-C): v(C4-C5), v(C5-CN®), y(C4-CN®)y. | 30 | 736.8 | 1.4 V(C-C): v(C4-C5), v(Cs-CN®), y(C,-

CN); 5(C-C-C)""; 3(C-C-C)""; CENO); §(C-C-);

41 | 7431 | 169 | mn(C-H)®"; §(C-C-C); 7565 | 20.6 | m(C-H)B*™; §(C-C-C);

42 [ 7461 [ 0.4 | «(Ph’, Ph); 7454 | 0.4 | t(Ph’, Ph); 297382 [06 7(Ph’);

43 [ 7577 |23 | (Ph, Ph); 7575 | 2.0 | ©(Ph, Ph’); 317567 |16 7(Ph);

44 [760.1 | 464 | n(C-H)®*™; n(Ph®*): 781.0 | 265 | m(C-H)P*™; n(Ph®*™); v(C-C); 32 [ 7599 | 4.0 aé(cI)Nt(lg):)§(V%§:(é§_-C6); V(C-C): v(C5-

45 [8133 [4.0 | v(C-C); v(C-0); 8(C-C-C); 3(N-N-C); 875.8 | 40.3 | v(C-C); 8(C-C-C); 5(C-C-0); 3(C-O-C); m(C- | 34 | 836.2 | 135 v(C-C),: v(CS’-é6’); 8(C-C-C): 5(C3°-

H)Bene; C2°-C7); (0-C5°); 8(N-N-C);
46 | 8227 |37 | v(C-C): v(C1P*™-C25*%) y(C2B*" -C75*"); | 825.6 | 0.5 v(C-C): v(C1%*™-C2%*™): §(C-C-C);

3(C-C-C)**™




1 2 3 4 5 6 7 8 9 10 11

47 | 8277 |38 | n(C-H): n(C6’-H6’), n(C7’-HT), n(C4’- 8246 |32 | a(C-H): n(C6’-HE’), i(C7’-H7’), m(C4>-H4%), | 33 | 821.1 | 8.9 7(C-H): i(C6’-H6’), n(C7’-H7"), m(C4’-
H4), ni(C3’-H3"); n(C3’-H3"); H4’);

48 |8652 |5.1 1(C-H): m(C3BM™-H35M) 7(C6B"2-HEP), 861.7 | 0.2 1(C-H): n(C3FM™-H35%) 1(C6P2-HEP?),
n(C7Benz_H7Benz) 7,':(CA'_Benz_H4Ben2). 7,':(C7Benz_H78e3nz) n(C4Benz_H4BenZ).

49 [867.0 | 11.2 | m(C-H): n(C4’-H4’), n(C6’-H6’), m(C3’- 866.2 | 15.3 | m(C-H): n(C4-H4’), n(C3’-H3"), n(C6>-H6’), | 35 | 863.8 | 21.4 7(C-H): n(C4’-H4"), n(C3’-H3"), n(C6’-
H3"), i(C7’-H7’); n(C7’-H7); H6);

50 | 875.2 |61.1 | m(C-H): n(C6-H6), n(C7-H7); 875.1 | 55.1 | n(C-H): ni(C6-H6), n(C7-H7); 36 | 874.8 | 493 7(C-H): n(C6-H6), n(C7-H7);

51 [900.7 |27 [ 8N-N-C): 8(NI’-N1-C2), (NI-N1’-C2°); 9021 [ 0.6 | 8(N-N-C): 8(N1°-N1-C2), 3(N1-N1°-C2’); 37 | 9005 |26 v(C-C): v(C2°-C3’); 3(N-N-C): 5(N1°-
V(C-C): v(C2°-C3”); §(C-C-C); V(C-C): v(C2°-C3”); §(C-C-C); N1-C2), 8(N;.N1°-C2); §(C-C-C);

52 [ 931.2 [ 103 | m(C-H)®*™: n(C3Be"-H3P™) m(C75"- 947.7 | 48.2 | n(C-H)P*": m(C3PM™-H3P*™), m(C7PM-H7P?),
H7Benz)’ TE(CSBenZ-H5BenZ); T[(CSBenZ-H5BenZ);

53 | 9534 | 129 | m(C-H): n(C3-H3); 9531 | 125 | m(C-H): n(C3-H3); 38| 9530 | 122 7(C-H): m(C3-H3);

54 [980.7 |12 | a(C-H):n(C7-H7’), n(C6’-H6’); 9776 | 3.0 | a(C-H): o(C7’-H7’), n(C6’-H6); 39 [ 969.0 |29 7(C-H): i(C7’-H7’), n(C6’-H6");

55 [9905 |50 | w(C-C):v(C2-C3); 8(N-N-C): 3(N1>-N1-C2), | 990.2 [ 12.9 | v(C-C): v(C2-C3); 3(N-N-C): 3(N1°-N1-C2), | 42 [ 990.7 | 0.9 v(C-C): v(C2-C3); 3(N-N-C): 5(N1°-N1-
3(N1-N1°-C2%); v(N1-C2); 3(N1-N1°-C2”); v(N1-C2); C2), 3(NIN1’-C2"); v(N1-C2);

56 [ 10005 [ 0.2 | m(C-H)™: m(C4®-HAM), m(C7M"- 996.8 | 0.0 | n(C-H)™™: m(C4%M-HA™™), n(CTW-H75™),
H7Benz) R(C3Benz_H3Benz) 71:(C6Benz_|_|6Ben2). n(C3Benz_H35enz) TE(C6BenZ-HGBenZ)'

57 | 1002.3 [ 0.1 | a(C-H): n(C7-H7), n(C6-H6); 1002.4 | 0.1 | n(C-H): ©(C7-H7), n(C6-H6); 41 ] 1002.9 | 0.0 7(C-H): n(C7-H7), n(C6-H8);

58 | 1005.6 | 0.0 | m(C-H): n(C3’-H3’), n(C4’-H4"); 10059 | 0.1 | n(C-H): ©(C3’-H3’), n(C4’-H4’); 40 | 1002.0 | 0.1 7(C-H): ©(C3’-H3’), m(C4’-H4");

59 | 1019.7 | 0.1 (C-H)B™: (C55*"-H55%"%), mn(C65e- 1018.9 | 29.8 | m(C-H)®™: q(C5%*"-H55*%), n(C65*-HEP™),
HGBenz) TC(C4BeHZ-H4BenZ)' n(C4Benz_H4BenZ).

60 | 1021.7 | 3.7 3(C-C-C)F*™; v(CP™CP*M™), (CP*™-HP*™); | 1023.7 | 0.4 | &(C-C-C)B*"; y(CPe™-CBe);

61 | 10224 | 1.2 | wC-C)™; 8(Ph’); 8(C-H)™; m(C-H)®*™; 10214 | 0.6 | v(C-C)™; &(Ph’); 8(C-H)™; m(C-H)™*"; 43 [ 10236 | 1.6 v(C’-C’): v(C2°-C3’); 3(Ph’); 8(C-H’);

62 | 10345 | 58.3 | v(O-C1®™), §(C1%*™ -H); v(C-C); 10109 | 2.9 v(C-C)P™, §(C15*™ -H);

63 | 1042.0 | 131.3 | v(O-C1®%*™), §(C1P™ -H); n(C-H)®*"™; 1012.6 | 209.5 | v(O-C1%®™), n(C-H)™";

64 | 1055.7 [ 5.6 | v(C-C)P®": w(C5%™™ -C6%™), v(C4™*™ - 10546 | 24 | v(C-C)P™: v(C5%™ -C6%*™), v(C4™*™ -
CSBenz); S(C_H)Benz; V(O-ClBenZ); CsBenz); S(C_H)Benz;

65 | 1107.9 | 55.9 | w(C-C): v(C4-CN®). y(N1-C2); 5(C-C-C)™ | 1108.1 | 55.3 | v(C-C): v(C4-CN®); y(N1-C2); §(C-C-C)™:; 44 | 11085 | 22.9 V(C-C): v(C4-CN®)y; §(C-H): 5(C7-H7);
3(C-H)™ 3(C7-H7); 3(C-H)™: §(C7-H7); 8(C-C-C); v(N1-C2);

66 | 11162 | 9.0 | w(C-C)B®% w(C3BM-C4B*M™) v(C6B*™ - 1118.0 | 3.1 | v(C-C)B™: y(C3B*M.C4B*M%) \(C6P™™ -CT75™);
C7Benz); S(C_H)Benz:S(CSBenz_H5Ben2); B(C_H)Benz:S(CSBenz_HE)BenZ);

67 | 1146.1 | 65.3 | 8(C-H)Ph’: 8(C3’-H3’), §(C4’-H4’); v(C- 1145.2 | 35.8 | §(C-H)Ph’: 5(C3°-H3"), 8(C4’-H4); v(C- 45 | 1133.7 | 22.8 3(C’-H’): 8(C3°-H3"), 8(C7-H7"), 8(C4’-
C)Ph’; C)Ph’; H4); V(C’-C);

68 | 1166.0 | 300.0 | v(N-C): v(N1°-C2), v(N1-C2); 5(C-H): 1164.8 | 409.5 | v(N-C): v(N1°-C2"), v(N1-C2); 8(C-H): 6(C7- | 46 | 1163.6 | 327.8 | 5(C-H): (C7’-H7"); v(N-C): v(N1’-C2’),
8(C7-HT'); v(C-C); H7); v(C-C); v(N1-C2); v(C-C);

69 | 1182.3 | 211.4 | 8(C-H): 8(C7’-H7’); v(C-C); (N-C); 1181.1 | 208.4 | §(C-H): §(C7°-H7"); v(C-C); v(N-C); 47 | 1180.0 | 171.3 | 8(C-H): 5(C6-H6), 8(C3-H3); v(C-C);

v(N-C);
48 | 1188.7 | 134.7 | 8(0-H); v(C-C); 8(C-H): 3(C6’-H6");
70 [ 11945 [ 0.1 §(C-H)BeZ: §(C 5B H5B) " §(C4B™ - 11947 [ 0.0 | 8(C-H)P*™: §(C55eM™-HEP), §(C4BM™ -H4BeZ),

H4BEI’]Z), 6(C6Benz _HGBEI’]Z); v(c_c)BenZ;

6(C6Benz _HGBenZ) . V(C_C)Benz.




1 2 3 4 5 6 7 8 ‘ 9 ‘ 10 11
71 [ 12123 [ 5.8 | 8(C-H)P*™: §(C3Pe™-H3P?), §(C75™ - 12146 | 3.8 | 8(C-H)®™: 5(C3BM™-H3P™), §(C75M™ -H7P™),
H7Benz) 6(C6Benz _HGBenz) 6(C4Benz _H4Ben2). 5(C6Benz _H6Benz) 8(C4Benz _H4Ben2). V(C-
V(C_C)E’ienz. ’ ' C)Benz. ’ '
72 [ 12131 ] 1.4 V(C-C): v(C5-CN®): §(C-H): §(C7-H7); 12129 | 2.0 v(C-C): v(C5-C*N®)); §(C-H): 8(C7-H7); 8(C- | 49 | 1212.3 | 1.9 V(C-C): v(C5-CN®); §(C-H): §(C7-H7);
8(C-C-C)Ph; v(N-C); C-C)™; v(N-C); §(C-C-C); v(N-C);
73 [ 12200 [ 9.7 | v(C-C)P*"™: v(C1P®™ -C2P™); §(C-H)®*"™; 12425 | 2.2 v(C-C)Pe™: y(C1P™ -C25*%); §(C-H)®*"?;
74 | 1236.1 | 424 | w(C-C): w(C5-CN®)); y(N-C): v(N1’-C2°); 12348 | 67.6 | v(C-C): W(C5-C™N®); y(N-C): v(N1’-C2’); 50 | 12335 | 26.3 V(C-C): v(C5-CN®)); y(N-C): v(N1’-
3(C-H); 8(C-H); C2%); §(C-H);
75 | 1257.4 | 347.0 | v(O-C): v(O-C5’), n(C15*™-H); §(C-H); 1279.4 | 893.3 | v(O-C): v(O-C5”), i(C1®*™-H); §(C-H); v(C- | 52 | 1299.4 | 195.9 | §(C-H): 8(C3-H3); v(O-C); v(N-C); v(C-
C); C);
76 | 1270.6 | 56.9 | 8(C-H): 8(Cg-Hg); vV(C-C); V(N-C): v(N1°- 12701 [ 0.2 | 8(C-H): 8(Cg-He); V(C-C); v(N-C): v(N1’-C2%); | 51 | 1267.8 | 0.2 8(C-H): 8(Cg-Hg); v(C-C); v(N-C): v(N1°-
C2%); C2%;
77 | 1296.2 | 230.6 | m(C1P*™-H); v(C-C); v(C-0): v(O-C5’); 12523 | 1.4 | n(C1®™-H); v(C-C)®™;
78 | 13055 [ 59 | w(C-C); v(N-C); 8(C-H)™ 8(C3-H3), 5(C6- | 1305.4 | 8.7 | v(C-C); v(N-C); 8(C-H)™: §(C3-H3), 5(C6- 53 | 1306.3 | 80.0 v(0-C); v(C-C); 8(C-H); v(N-C): v(N1’-
H6); H6); Cc2%);
79 [ 1326.0 [ 75 | w(C-C): v(C4-C5), v(C3-C4), v(C5-C6),v(C7- | 1326.2 | 14.2 | v(C-C): v(C4-C5), v(C3-C4), v(C5-C6),v(C7- | 55 | 1325.7 | 17.4 V(C-C): v(C4-C5), v(C5-C6),v(C2-
C2); C2), v(C2-C3); C3),v(C3-C4),v(C2-C7);
80 | 13264 | 10.1 | w(C-C); 8(C-H); 13436 | 0.9 V(C-C)Be": y(C2PM™.C35eM) y(C3Be-C4Pm),
V(C4Benz_CSBenz) V(CSBenz_CGBenz) V(C6Benz_
C7Benz)’ V(C7Benz’_C28enz); B(C_H)I’E’,enz;
81 | 1336.8 | 59.7 | &(C-H): 8(C7’-H7’), 8(C6’-H6”), 5(C3-H3’); | 1332.4 | 73.8 | 8(C-H): 6(C7-H7"), 8(C6°-H6’), 5(C3°-H3"), | 54 | 13385 | 14.6 8(C-H): 3(C3°-H3"), 5(C7-H7), 8(C4’-
v(C-C)B*, 3(C4’-H4"); v(C-C); H4"), 5(C6’-H6); v(C-C);
82 | 1356.6 | 33.2 | v(C-C): w(C2’-C7); 8(C-H)**™; 1357.4 | 81.9 | w(C-C): v(C2’-C7’), v(C5°-C6’), v(C2’-C3"), 56 | 1374.7 | 485 V(C-C): v(C5°-C6”), v(C2’-C7"),»(C2’-
V(C4°-C5°), v(C3-C4”):; C3°),v(C3’-C4"),v(C4’-C5°); 8(0-H);
83 | 1367.1 [ 58.1 | &(C-H)®™: 5(C35*M™-H3%™), §(C7°*™- 1370.8 | 0.3 5(C-H)Pe: §(C3Pe-H3BeM™) §(CTP2-HT7Pe),
H7Ben2); V(C_C)Ph’; 5(C6BenZ-HGBenZ), 6(C4BEHZ-H4BenZ);
84 | 1408.8 | 7.0 m(C1%™-H); 14143 | 91.5 | m(C1P*™-H);
85 | 1427.7 [ 83.6 | w(C-C): w(C3-C4), v(C6-C7); 8(C-H): (C7- | 1427.9 | 70.6 | v(C-C): v(C3-C4), v(C6-C7); 8(C-H): 8(C7- 57 | 14285 | 51.0 V(C-C): V(C3-C4), v(C6-C7); 8(C-H):
H7); v(NI-N1’); H7); v(N1-NI1”); 8(C7-H7);
86 | 1460.4 | 139.8 | v(C-C): v(C6’-C7’), v(C3’-C4); 8(C-H): 1460.1 | 136.0 | v(C-C): (C6’-C7’), v(C3’-C4’); 8(C-H): 58 | 14715 | 443 V(C-C): v(C6’-CT7’), v(C3°-C4’); 8(C-H):
3(C6’-H6’); v(N;-N1”); 8(C6°-H6”), 8(C7’-H7’); v(N;-N1°); 3(C4’-H4), 8(C6°-H6’); v(N;-N17);
87 | 14904 | 15.6 | v(C-C)®*™: v(C3®*M™-C45*™) y(C6P*™- 14922 | 6.6 | v(C-C)*™: v(C3P*"-C4%*%), y(CE5*-CT75™);
C7Benz)‘ S(C_H)Benz: S(CSBenZ-H5BenZ), S(C_H)Benz: S(CSBenZ-HE)BenZ) 6(C4Benz_H4BenZ)
5(C4Ben,z_H4BenZ). 5(C6BenZ-HGBenZ)' ’ '
88 | 1503.1 [ 10.7 | &(CIF™-H); 15185 | 842 | §(CIP™-H);
89 | 1504.3 | 155.1 | v(N1-N1"); v(C-C); 8(C-H): 8(C3-H3); 1504.1 | 154.9 | v(NI-N1’); v(C-C); 8(C-H): 8(C3-H3); 59 [ 1507.8 [ 119.6 | v(C-C): v(C4-C5); 8(C-H);
90 | 15153 [ 259 | w(C-C): v(C4-C5); 8(C-H): 8(C6-H6); v(N;- | 1515.1 | 13.5 | w(C-C): v(C4-C5); 8(C-H): 5(C6-H6); v(N;- 60 | 1519.1 | 89.6 V(N3-N1°); v(C-C); 8(C-H);
NI); NI*);
91 | 1534.1 | 11.2 | 8(C-H)®e™: §(C65™ -HE), §(C45e™ - 1535.0 | 92.9 | 8(C-H)E*™ P 5(C6%™ -HEB®™), §(C4Be™ -
H4Benz)’ 6(C3Benz _HSBenz), 6(C7Benz _H7Ben2); H4Benz); V(C-C);
V(C_C)Benz;
92 | 1538.3 | 332.7 | 8(C-H): 8(C4’-H4’); v(C-C); v(N1-NI’); 1539.5 | 234.3 | §(C-H); v(C-C); v(N1-NI’); 61 | 1541.8 | 2345 [ §(C-H); v(C-C); v(N,-N1°);
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93 [ 1595.7 | 153 | w(C-C): v(C2-C7), v(C5-C6), v(C2-C3), 1595.6 | 22.4 | v(C-C): (C2-C7), v(C5-C6), v(C2-C3), v(C4- | 62 | 1596.3 | 8.6 v(C-C): v(C2-C7), v(C5-C6), v(C2-C3),
v(C4-C5); 8(C-H); C5); 8(C-H); v(C4-C5); 8(C-H);
94 | 1603.9 | 39.8 | w(C-C): w(C5’-C6), v(C2’-C3°), (C2’-C7’); | 1601.4 | 52.3 | w(C-C): w(C5°-C6’), v(C2’-C3’), v(C2’-CT’); 63 | 1616.4 | 54.1 v(C-C): v(C5°-C6”), v(C2’-C3”), v(C2’-
3(C-H); 3(C-H); C7%); 8(C-H);
95 | 1627.1] 5.0 V(C-C): v(C4P" -C55*) v(C55*™%-C65*™), | 1628.4 | 0.5 V(C-C): v(C4P™ -C55*™) v(C55e-C65*™),
V(CZBenz_C3BenZ) V(CZBenz_C7Benz), 6(C- V(CZBenz_CSBenZ) V(CZBenz_C7Benz), S(C_H)Benz:
H)Benz: 6(CSBenz_’H58enZ); ’ 6(C5Benz_H58en2)z ’
96 | 1631.2 | 5.1 | v(C-C): W(C6-C7), v(C3-C4); 8(C-H)™; 1631.2 | 5.0 | w(C-C): v(C6-C7), v(C3-C4); 5(C-H)™:; 64 | 1631.8 | 4.2 V(C-C): v(C6-C7), v(C3-C4); 8(C-H);
97 | 1645.7 | 171.1 | v(C-C): w(C3’-C4’); 3(C-H); 1647.0 | 353.4 | v(C-C): v(C3’-C4"), v(C6>-CT’), W(C2*-CT); 65 | 1649.9 | 235.4 | v(C-C): W(C6’-C7’), v(C3’-C4’), v(C4’-
3(C-H)™; C5%), v(C2’-CT’); 8(C-H);
98 | 1648.0 | 129.9 | v(C-C): v(C3’°-C4’), v(C3B-C4Pe), 1648.7 | 0.2 V(C-C)B®M™: y(C3B.C45%%) y(C6EM™-C75);
V(C6Benz_C7Benz); S(C-H); S(C_H)Benz;
99 | 23345 | 458 | v(N-C): v(N5-CNO); y(C5-C*N®)); 23345 | 47.2 | v(N-C): v(N5-CN®)); y(C5-C*NO); 66 | 2335.1 | 38.0 V(N-C): v(N5-CN®)); y(C5-C*NO);
100 | 23412 [ 9.6 | v(N-C): v(N4-CN®); y(C4-CND): 2341.2 [ 9.9 | v(N-C): v(N4-CN®). y(C4-CN®)y; 67 | 23415 | 9.1 V(N-C): v(N4-CN®)y; y(C4-CN@):
101 | 3027.7 | 41.1 | v(C1®™-H); 3014.2 | 26.2 | v(C1®*™-H);
102 | 3082.4 | 12.8 | v(C1F™-H); 3058.9 | 165 | v(C1%*™-H);
103 | 3156.3 [ 7.1 | v(C-H)®*™™: v(C3P*™-H35), y(C4%*™- 3166.4 | 2.5 | v(C-H)P®™: v(C3Pe-H3B*™), y(C7P - H7P*™);
H4Ben2);
104 | 31711 | 0.3 | v(C-H)P®™: v(CE6Z™-HE*™), v(C5%*™- 3164.2 | 5.7 v(C3BEMZ_H3BeM2) 'y(C7B H7B2) y(C4P
H5Ben2)’ V(C7Benz_H7BenZ); H4Ben2)’ V(CGBenZ_HGBenZ)l V(CSBenZ-HSBenZ);
105 | 3180.8 | 8.8 | v(C-H)®™: v(C4P™-H4B?), v(C75™ - 3176.5 | 6.9 V(C-H)F*™; v(C5*™ -H55e%) y(C35em.
H7Ben2)‘ V(C6BenZ-HGBenZ), V(CSBenz _HSBeHZ); H3Ben2)v V(C7Benz _H7Ben2);
106 | 3190.2 | 16.2 | v(C-H)®™™: v(C7P®™ -H7%*™), v(C4"*™ - 3186.9 | 21.2 | v(C-H)P®"™: v(C6P*™ -HB™™), v(C4™™ -
H4Ben2)’ V(CSBenz _HSBenZ); H4Ben2);
107 | 31917 | 48 | v(C-H): v(C4’-H4"), v(C7-HT’); 3191.7 | 44 | v(C-H): v(C7’-HT"), v(C4’-H4"); 69 | 3195.3 | 3.0 v(C-H): v(C4’-H4");
108 | 3193.9 | 0.4 | v(C-H): w(C7’-HT’), v(C4>-H4"); 31942 | 1.1 | v(C-H): w(C4’-H4), W(C7-HT"); 71| 31993 | 3.1 v(C-H): v(C7’-HT");
109 | 3196.3 [ 0.5 | w(C-H): v(C7-H7), v(C6-H6); 3196.4 | 0.5 | v(C-H): w(C7-H7), v(C6-H8); 70 | 3196.8 | 0.3 V(C-H): v(C7-H7), v(C6-H6);
110 | 3198.0 | 10.2 | v(C-H)®™: v(C5P*™-H5%%), v(C6P™ - 3196.8 | 14.8 | v(C-H)P®™: v(C5P®"-H5P*"), y(C65*™ -
HGBenZ) V(C7Benz _H7Ben2) V(C4Benz _H4Ben2). HGBenZ) V(C4Benz _H4Ben2).
111 | 32105 | 1.3 | v(C-H): v(C6-H6), v(C7-H7); 32106 | 1.3 | v(C-H): v(C6-H6), v(C7-HT); 72 132109 [ 1.0 v(C-H): v(C6-H6), v(C7-HT);
112 [ 32158 | 32 | w(C-H): v(C3’-H3"); 3215.7 | 26 | v(C-H): v(C3’-H3"), v(C4’-H4"); 73 | 3216.5 | 3.4 v(C-H): v(C3’-H3"), v(C4’-H4");
113 | 32242 | 34 | w(C3-H3); 32242 | 33 | w(C3-HB); 74 | 3224.3 | 3.4 V(C3-H3);
114 [ 32274 | 7.8 | w(C-H): v(C6’-H6"); 3220.2 | 15.1 | v(C-H): v(C6’-H6"); 68 | 3166.4 | 16.9 v(C-H): v(C6’-H6);
75 | 3817.1 | 165.9 | v(O-H);

* IpuUOIMKEHHOE OINMMCAHUE KOJIEeOATENLHOW MOJbI B TEPMHUHHAX BHYTPEHHHX KOJIEOATENBHBIX KOOPIAMHAT COCTaBlieHo Ha ocHoBe PIID. IlepBoii ykazaHa

KOOpJuHaTa ¢ HaumOonbImuM BkiagoM. KoopauHaTel ¢ BKIagoM, He mpeBbimarommm ~10%, He ykazanbl. O0o3HaueHue «Koopounama-1: Koopoumama-2,
Koopounama-3»; 03Ha4aeT, 4TO CMEIIEHUE TI0 KOOpouHame-2 W Koopouname-3 SBISETCS YacThiO OOIIEro CMENICHUS 10 Koopouname-1l. VICTIONB3YIOTCS
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creayromme 0003HauCHHs T KosebarenbHbIX KoopauHat: V(X-Y) - pacTsukenne cBsisu X—Y; 0 — U3ru0 ¢ COXpaHEHHEM IUIOCKOCTH ()parMeHTa, yKa3aHHOTO B
CKOOKax; m - u3ru0 ()parMeHTa, yKazaHHOTO B CKOOKaX, BHE IUIOCKOCTH; T — TOPCHOHHOE KoyieOaHue; rot - BpamieHue (parMeHTa, yKa3aHHOTO B CKOOKax; T
SCiSSOring — BHEIIOCKOCTHOE HOKHHYHOE KojicOaHHe a300eH301bHOr0 (pparmenra (mo axamoruu ¢ oudenmaom [50]); & SCISSOring —II0CKOCTHOE HOKHHYHOE
Kosiebanne a3o0eH30bpHOro0 (parmenta (mo anamoruu c¢ [50]); @ shearing — BHeIUIOCKOCTHBIN cadur B a300eH30bHOM (parmente (o anamoruu ¢ [50]).
Hcnonp3yroTes clieayrome 00o3uaueHus ais ¢pparMentoB: Ph — GpeHnabHbIN (parMenT, 3aMEICHHBIN IBYMs [IHaHO-TpyInaMu; Benz — 6ensuinpHas rpymmna; Ph’
— (enmnbHbIA Pparment, 3amemennsii ~OH wumi —O-Benz rpymmoii; PhP®™ - hennibHbli GparMenT, sBISIOMMNACS YaCThI0 OEH3MIBHON rpymsl. Mcmonb3yercs
HyMepallusi aTOMOB, YKa3aHHas Ha puc. 1.

HyMepalus U IpudImwKkeHHoe onucaHue kosiebarenbHbix Mog HOPhDAPN B3sithl u3 pabothl [56], Torna kak 3HadeHus o; U lig i mepepacunuTaHbl Ha YpOBHE
teopunr B3LYP-D3/pcseg-2.
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Puc. S1. KoppensiunoHHBIE 3aBUCHMOCTH MEXIY HOJI0KEHUSIMH MaKCUMYMOB TI0JIOC B 3KCIIEPUMEHTAIBHOM U TeopeTndeckux crnekrpax BOPhDAPN.

V — MOJIOKEHHSI MaKCUMYMOB 11oJ10¢ B 3kcriepuMentansHoM UK-cniektpe BOPhDAPN (puc. 4); o - mosnoxxeHus MakcCUMyMoB 11oioc B Teopetnueckux MK-cnekrpax BOPhDAPN
(cieBa — It MOJICITH &, CTIpaBa — Ui MoJieu b), cMonenupoBanHbix Ha ocHoBe B3LYP-D3/pcseg-2 pacueros (puc. 4); RSS — ocraTounasi cymma KBaapaTos, R-
CKOPPEKTUPOBAHHBIN R%



Tabn. S2. PaccunTaHHble 3HaYCHHS JUTHH BOJIH (A, HM) M CHJI OCLIMJUIATOPOB (B CKOOKax),
COOTBETCTBYIOIIHE YHEPTHAM TIEPEXOI0B” U3 OCHOBHOTO COCTOSIHUS B BO30YKICHHbBIE COCTOSIHUSI JIJIsI
mosekya AB, HOPhDAPN, BOPhDAPN cornacao TDDFT pacueram (B3LYP-D3/pcseg-2).

AB HOPhDAPN BOPhDAPN
No Onucanue A, NMm No Oncanue A, nm No Ornucanue A, nm
1'B, | 47549 (95) 456(0.000) 1’A" | 63—65 (86) 461(0.000) | 1’A | 86—89 (85) 461(0.000)
2'B, | 48—49 (97) 322(0.939) | 2'A" | 64—65(93) 358(1.212) | 2'A | 88—89(92) 364(1.328)
3B, | 46—49 (84) 268(0.057) | 3'A" | 6065 (34) 276(0.011) | 3'A | 84—89 (45) 278(0.008)
64—66 (32) 88—90 (14)
82—89 (12)
4'A, | 4549 (85) 268(0.000) | 4'A" | 62—65 (65) 274(0.010) | 4'A | 82—89 (30) 276(0.012)
64—68 (10) 88—90 (22)
84—89 (21)
5'A, | 44—49 (86) 234(0.000) | 5'A" | 61565 (59) 249(0.173) | 5'A | 83—89(58) 250(0.130)
64—66 (21) 88—90 (19)
6'A" | 63—66 (90) 248(0.000) | 6'A | 86—90 (89) 249(0.000)
7'A" | 60—65 (49) 242(0.105) | 7'A | 82—89 (40) 244(0.122)
64—66 (28) 88—90 (28)
61—65 (16) 83—89 (23)
8'A | 87589 (82) 238(0.002)
6'B, | 48—350 (67) 211(0.442) | 8'A" | 64—68 (57 229(0.074) | 9'A | 88—92 (45) 230(0.077)
46—49 (14) 62—65 (15) 84—89 (15)
44—51 (10) 64—67 (14) 10'A | 87—93 (23) 229(0.004)
9'A" | 60—66 (35) 216(0.269) 85—89 (17)
64—67 (28) 85—93 (13)
61—65 (11) 85—92 (12)
61—66 (10) 87—94 (12)
10’'A | 63—67(89) 214(0.000) | 11'A | 85—89(77) 228(0.004)
11°A" | 6166 (32) 210(0.347) | 12'A | 88—91 (42) 217(0.234)
64—67 (25) 82—90 (29)
64—68 (11) 13'A | 86—91 (88) 214(0.000)
60—66 (11) 14'A | 83—90 (30) 212(0.392)
82—90 (26)
88—91 (19)

VYkazaHbl Tepexoipl MEXAy 3aHiAThiIMH M cBoOoaHeiMH MO wu Bkmag (%) COOTBETCTBYIOLIMX
AJNIEKTPOHHBIX KOH(QUTYpaluii B BOJHOBYIO (DYHKIIMIO PaccMaTpUBaeMOTO 3JIEKTPOHHOTO COCTOSHUS
(yka3zaHbl KOHQHUTYpaluK ¢ Becam, pesbimarommmu 10 %). M3obpaxenus rpanndabix MO npuBeeHbI
B Tabu. S3.



Tabn. S3. Mzo0paxkenue HeKOTOPHIX Tpanngabix MO AB, HOPhDAPN, BOPhDAPN
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