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Table S1. The experimental and theoretical bond lengths

Bond distance (A) Experimental Theoretical
3b 3a 3b 3c
01-C2 1.376 (4) 1.396 1.395 1.395
C2-C3 1.436 (4) 1.457 1.458 1.458
C3-C4 1.436 (4) 1.452 1.453 1.452
C4-C10 1.472 (4) 1.467 1.466 1.467
C10-C5 1.386 (5) 1.403 1.402 1.402
C5-Cé6 1.378 (5) 1.382 1.382 1.382
C6-C7 1.376 (5) 1.398 1.398 1.399
C7-C8 1.361 (6) 1.383 1.383 1.383
C8-C9 1.378 (5) 1.394 1.394 1.394
C9-C10 1.374 (5) 1.394 1.394 1.394
C9-01 1.375 (4) 1.360 1.360 1.360
C3-C1' 1.424 (4) 1.422 1.422 1.423
04—C7 1.412 (4) 1.392 1.391 1.392
04—C3' 1.288 (5) 1.375 1.375 1.375
05—C3' 1.192 (6) 1.999 1.199 1.199
C3'—C4' 1.488 (6) 1.503 1.503 1.503
C1'-C2 1.485 (4) 1.496 1.499 1.500
C1'-N1 1.321 (4) 1.333 1.334 1.333
N1-C1" 1.443 (4) 1.419 1.418 1.420
c1"-c2" 1.375 (5) 1.403 1.393 1.394
c2"-C3" 1.388 (4) 1.394 1.393 1.391
C3"-C4" 1.374 (5) 1.392 1.396 1.396
C4"-C5" 1.381 (5) 1.393 1.392 1.396
Cs5"-Ceo" 1.380 (5) 1.391 1.390 1.387
Cé"-C1" 1.373 (5) 1.394 1.398 1.397
C2-02 1.209 (4) 1.208 1.208 1.208
C4-03 1.249 (4) 1.250 1.250 1.250
C2"-06 / 1.363 / /
C3"-06 1.356 (4) / 1.365 /
C4"-06 / / / 1.365
AAE (A) / / 0.02 /
R / / 0.97 /




Table S2. The experimental and theoretical bond angles

0 Experimental Theoretical

Bond angle (°) b b o 3 3e
C9-01-C2 121.9 (3) 123.0 123.0 123.0
01-C9-C10 121.7 (3) 122.1 122.1 122.1
01-C2-C3 119.5 (3) 117.6 117.6 117.6
01-C2-02 113.2 (3) 115.0 115.1 115.0
C3-C2-02 127.3 (3) 127.5 127.3 127.4
C2-C3-C4 120.0 (3) 120.7 120.6 120.7
C2-C3-C1' 119.6 (3) 118.9 118.9 118.9
C4-C3-C1' 120.4 (3) 120.4 120.5 120.4
C3-C4-C10 116.9 (3) 116.9 116.9 116.9
C3-C4-03 123.9 (3) 123.7 123.6 123.6
C10-C4-03 119.2 (3) 119.4 119.5 119.5
C4-C10-C5 121.7 (3) 121.5 121.5 121.5
C4-C10-C9 119.9 (3) 119.7 119.7 119.7
C5-C10-C9 118.4 (3) 118.9 118.8 118.8
C10-C5-Cé6 120.7 (4) 121.0 121.0 121.0
C5-Co6-C7 118.6 (4) 118.6 118.6 118.6
C6-C7-C8 122.4 (4) 122.0 122.0 122.0
C7-C8-C9 117.9 (4) 118.4 118.4 118.4
C8-C9-C10 122.0 (3) 121.2 121.2 121.2
C8-C9-01 116.3 (3) 116.7 116.7 116.7
C8—C7—04 117.1 (4) 116.6 116.5 116.5
C6—C7—04 120.2 (4) 121.3 121.4 121.4
05—C3'—04 120.3 (5) 123.7 123.7 123.7
05—C3—C4' 125.0 (5) 126.6 126.7 126.6
04—C3'— C4' 114.6 (5) 109.6 109.6 109.6
C3-C1'-N1 118.9 (3) 118.2 118.0 118.2
C3-C1'-C2' 124.0 (3) 123.5 123.2 123.2
N1-C1'-C2' 117.1 (3) 118.2 118.7 118.6
C1'-N1-C1" 125.3 (3) 127.5 128.9 128.4
N1-C1"-C2" 119.1 (3) 120.8 121.1 121.7
c1"-Cc2"-c3" 119.7 (3) 119.7 119.5 120.3
C2"-C3"-C4" 119.9 (3) 120.3 120.4 120.0
C3"-C4"-C5" 119.5 (3) 120.3 119.4 119.9
C4"-C5"-Co6" 121.0 (3) 119.5 120.8 119.8
C5"-Co"-C1" 118.5 (3) 120.8 119.2 120.6

C6"-C1"-N1 119.5 (3) 119.6 118.2 118.8




C1"-C2"-06 / 117.5 / /
06-C2"- C3" / 122.9 / /
C2"-C3"-06 122.8 (3) / 116.8 /
06-C3"- C4" 117.6 3) / 122.8 /
C3"-C4"-06 / / / 122.8
06-C4"- C5" / / / 117.3
AAE () / / 0.91 /
R / / 0.97 /
Table S3. The experimental and theoretical dihedal angles
) o Experimental Theoretical
Dihedral angle (°) P 3b e 3 e
03—C4—C10—C9 -178.0 (3) 179.4 179.6 179.6
C3—C4—C10—C9 1.6 (5) -0.3 0.4 0.3
03—C4—C10—C5 1.8 (5) -0.4 0.2 0.2
C3—C4—C10—C5 -178.7 (3) 179.9 -179.0 -179.1
C1'—C3—C4—03 2.7 (5) 0.7 0.2 -1.3
C9—01—C2—02 179.8 (3) 178.0 176.8 176.4
C9—01—C2—C3 -0.9 (3) -1.8 -2.8 -2.9
C4—C3—C2—02 -178.5 (5) -178.1 -175.5 -175.5
C1'—C3—C2—02 -178.0 (3) 0.9 3.9 3.7
C1'—C3—C4—C10 177.8 (3) -179.6 177.8 178.0
C2—C3—C4—03 176.9 (3) 179.9 178.0 178.0
C2—C3—C4—C10 -2.7(5) -0.6 -2.8 -2.8
01—C9—C8—C7 179.5 (3) -179.0 -179.3 -179.3
C2—01—C9—C10 -0.2 (5) 0.9 0.4 0.4
01—C9—C8—C7 -179.5 (3) 179.9 179.7 179.7
C10—C9—C8—C7 0.2 (6) -0.1 -0.1 -0.1
C5—C10—C9—O01 -179.9 (3) -179.9 -179.7 -179.7
C4—C10—C9—O01 179.2 (3) 0.2 0.8 0.9
C5—C10—C9—C8 -0.6 (5) 0.1 0.1 0.1
C4—C10—C9—C8 179.2 (3) -179.9 -179.4 -179.4
C9—C8—C7—C6 0.1 (6) 0.2 0.1 0.1
C4—C3—C2—01 24 (5) 1.6 4.0 4.0
C1'—C3—C2—O01 -178.0 (3) -179.4 -176.6 -176.7
C9—C10—C5—C6 0.8 (5) 0.0 -0.1 -0.1
C4—C10—C5—C6 -179.0 (3) 179.8 179.3 179.3
C10—C5—C6—C7 -0.5 (6) 0.1 0.2 0.2
C8—C7—C6—C5 0.1 (6) -0.2 -0.2 -0.2




C4—C3—C1'—C2 -179.6 (3) -176.9 -173.5 -174.1
C2—C3—C1'—C2 0.8 (5) 4.0 7.1 6.7
C9—C8—C7—O04 -173.8 (3) 176.5 176.4 176.4
C3'—04—C7—C8 -96.7 (5) 125.2 126.4 126.2
C7—04—C3—05 3.5 (8) -1.4 1.4 1.4
C7—04—C3—C4 179.1 (4) 179.1 179.0 179.0
C1'—N1—C1"—C2" -78.6 (4) -61.9 517 -55.5
C1'—N1— C1'— C6" 101.9 (4) 122.9 132.1 128.3
N1— C1'— C2"— C3" 179.7 3) -176.8 1777 1777
N1— C1'— C6"— C5" -179.8 (3) 176.4 177.3 -177.3
N1— C1'— C2"—06 / 3.1 / /
06— C2'— C3'— C4" / -178.7 / /
06—C3"—C2"—C1" -179.8 (3) / -179.7 /
06—C3"—C4"—C5" -178.8 (3) / -179.2 /
C2'— C3'— C4'—06 / / / 179.8
06— C4'— C5'— C6" / / / 179.7
C1'— C6"— C5"— C4" 0.3 (3) 0.1 0.1 0.1
C2"— C3"— C4"— C5" 1.1 (5) 0.1 0.1 0.1
C3"— C4"— C5"— C6" -1.2.(6) -0.4 -0.7 0.1
AAE () / / 3.13 /

R / / 0.96 /

Table S4. The experimental and calculated chemical shifts (ppm) in the "H NMR septrum of

investigated compounds

'H NMR Experimental Theoretical
Compound 3a 3b 3¢ 3a 3b 3¢
C4’(CH3)-3H 2.32 2.32 2.31 2.36 2.39 236
C2’(CH3)-3H 2.61 2.63 2.56 2.63 2.86  2.62

C6”-H 7.15 6.81 6.88 7.67 712  7.49
C8-H 7.15 7.20 7.23 7.14 7.10  7.10
C2”-H / 7.20 6.88 / 7.11 7.49
C6-H 7.15 7.20 7.23 7.32 725 7.18

C4”-H 7.15 6.81 / 7.72 7.02 /
C3”-H 6.94 / 7.12 7.12 / 7.32
C5”-H 7.15 6.81 7.12 7.39 7.63  7.10
C5-H 8.03 8.01 8.00 8.41 846  8.47
N1-H 15.17 15.37 15.24 1539 15.14 15.08
AAE / / / 0.24 0.21 0.23
R / / / 0.999 0.998 0.998




Table S5. The experimental and calculated chemical shifts (ppm) in the *C NMR spectrum of

investigated compounds

BC NMR Experimental Theoretical
Compound 3a 3b 3¢ 3a 3b 3¢
C2’ (CH») 20.59 20.63 20.49 17.55 17.89 17.88
C4’(CH;) 21.08 21.06 21.05 16.87 16.23 16.26

C3 96.69 96.92 96.73 97.00 96.92 97.58
C8 109.88 112.46 109.84 108.57 110.15 110.26
C10 116.64 116.14 116.09 11742  117.98 118.13
C3” 117.75 154.93 117.71 114.07 158.79 114.56
Cé6 118.07 119.17 118.04 117.82 118.63 117.85
C5” 119.12 126.72 117.71 120.31 131.52 114.56
C6” 119.49 117.61 126.85 128.32 116.66 128.03
Cc4” 123.25 115.47 153.82 130.57 113.07 158.75
c1” 127.16 130.53 127.10 123.49 13941 129.50
Cs 129.65 127.15 127.00 126.61 127.88  128.11
c2” 151.54 109.88 126.85 15299 112.64 128.03
C7 153.86 136.81 154.83 157.78 159.35 159.13
c9 154.87 153.86 157.35 157.72  156.99 156.87
C2 161.42 158.36 161.48 161.91 163.05 162.97
cr’ 168.68 168.64 168.64 179.80 177.63 177.74
C3 176.02 175.75 175.75 172.45 175.02 175.12
C4 179.60 179.70 179.50 181.46 181.47 181.42
AAE / / / 3.31 4.13 2.42
R / / / 0.996 0.993 0.998

Table S6. The experimental, unscaled and scaled theoretical wavelengths and PED analysis

parameters for 3a

Exp.
values B3LYP-D3BJ/6-311++g(d,p)
Mode Assignments of 3a IR Calc. Calc.
(cm) (Unscaled) (Scaled) PED (%) of 3a
(cm™) (cm™)
92 OH stretching (C) 3220 3637 3517 vor (100)
91 HC stretching (A) 3112 3009 Vuc(98)




90 HC stretching (A) 3109 3006 Vuc(98)
89 HC stretching (A) 3096 2994 virc(99)
88 HC stretching (C) 3095 2993 Virc(98)
87 HC stretching (C) 3081 2979 virc(97)
86 HC stretching (C) 3074 2973 vic(98)
85 | HC stretching (-CHs, A) 3055 2954 Virc(98)
84 HC stretching (C) 3051 2950 vic(98)
83 | HC stretching (-CHs, B) 3046 2546 virc(99)
82 | HC stretching (-CHs, B) 3027 2927 virc(99)
81 | HC stretching (-CHs, A) 3009 2910 Vie(100)
80 HC stretching (-CHs3, B) 2897
NH stretching (NH) 2996 ven(85) +vwn(6)
NH stretching (NH)
79 NHO bending 3084 2963 2865 | vn(76)+ f;)f‘o@ -
HO Hbond stretching Vi
78 | HC stretching (-CHs, A) 2951 2854 ven(99)
C=0 stretching (A)
77 CC stretching (A) 1767 | 1780 7oy | VoD ve®)
! Scco(2)
CCO bending (A)
C=0 stretching (B)
76 CC stretching (B) 1710 | 1732 o7 | Yee®I Ty
. dcco(3)
CCO bending (B)
CNH bending
75 CO stretching (C) 1605 | 1625 157 | S *veoll6)+
. Vcc(19)
CC stretching (C)
CNH bending
74 HNC bending 1619 1sgg | 2o Se(17)
. + Vcc(7)
CC stretching (A, B)
73 CC stretching (A, B) | 1614 1611 1558 vee(39)
72 CC stretching (A, B) 1600 1547 vee(42)
CNH bending
71 HNC bending 1594 1541 Scnn(12) + Bune(7) +
. Vcc(lS)
CC stretching (A, B)
70 OC stretching (A,C) 1571 1519 Voc(32) + vne(14) +

NC stretching (A,C)

Vcc(13)




CC stretching (A,C)

69

1465

CCH bending (B) 1515 dccn (36)
68 CCH bending (A, C) | 1464 1499 1450 Scan(35)
CCH bending (B)
67 CC stretching (B) 1442 1478 1429 8CCH(lg) +(;§c(7) +
COH bending (B) COH
66 CCH bending (-CHs) 1415
CC stretching (C) 1463 Sccn(46) + vee(6)
OC stretching (A)
65 CC stretching (A) 1448 Voc (8) + vee (7) +
HCC bending (-CHs) 1400 Stcc(6) + Scen(5)
CCH bending (-CH; A)
64 HCH bendipg (-CHs, A) 1446 1398 Sceit (48) + Treco
HCCO torsion (w.t) (A) (17)
63 HCH bending (-CH3, A) 1394
CCH bending (-CH, A) 1442 Scn (46) + Scen (20)
62 HCH bending (-CHs) 1393
CCH bending (-CHs) 1440 Sice (48) + 8cen (17)
HCH bending (-CHs)
61 CCH bending (-CHs) 1421 1374 5}5}; ()2+9)V + (69C)CH
NC stretching NC
60 CCH bending (-CHs) 1337
HCH bending (-CHs) 1383 Sccn (35) + Bucn (48)
59 CCH bending (-CHs, A) 1308
HCH bending (-CH,, A) | 1240 1373 Sccn (35) + Suci (34)
CC stretching (C)
58 OC stretching (C) 1346 1302 Vee (201+ Zg)c (11) +
NC stretching (C) NC
57 CC stretching (A) 1341 1297 vee (60)
COH bending (B)
56 CC stretching (B) 1330 1286 dcen (fg) + z’;)c (11)
CCH bending (B) CCH
55 CC stretching (A ,B) 1261
CCH bending (A, B) 1304 vee (21) + 8ccn (8)
54 CCH bending (B) 1252
CC stretching (B) 1295 dccn (22) + vee (18)
OC stretching (C)
53 CC stretching (A,C) 1260 1218 Voc (3063 + ‘E%c) (12) +
CCH bending (A,C) CCH
52 OC stretching (A) 1210
CC stretching (A, C) 1251 voc (39) + vee (1)
CN stretching
51 CC stretching (A, B) 1246 1205 ven (1 1{3 + \2%(13) +
CCH

CCH bending (A, B)




CN stretching

S0 CC stretching (A, B) 1237 1196 Von (2) + z’lcg )(8) +
CCH bending (A, B) CCH
CN stretching
49 CC stretching (A, B) 1198 LS Ven (6)5+ VE; )(23) +
CCH bending (A, B) CCH
CO stretching (C)
48 CC stretching (A, B) 211 1190 veo (23) + vee (15) +
CCH bending (B) 1151 Scer (14) + Scco (9)
CCO bending (B)
COH bending (B)
47 CC stretching (B) 1164 1126 Scon (29) JE IVSC)C %)+
CCH bending (B) ccH
CC stretching (A,C)
46 CCH bending (A, C) | 1110 1154 116 vee (2f)v+ S(CSC)H (10)
OC stretching (A, C) oc
OC stretching (A, B)
45 CCH bending (A, B) 1131 1094 Voc (29) + dccn (14)
i + Oucc (9)
HCC bending (A, B)
OC stretching (A, B
H CCH bendingg ((A B)) 1115 1078 voc (6) + 8ccn (38)
COH bending (B)
43 CCC bending (B) 1100 L064 dcon (-li-31/+ ?;;c (22)
CC stretching (B) cc
CCH bending (-CHs, A)
42 | HCCO torsion (w.t) (- 1048 1013 Scen (5(72)9; Tucco
CHs, A)
CC stretching (B
. CCH bendingg ((B)) 1043 1009 vee (42) + 3con (6)
CCH bending (-CHs)
40 | HCCN torsion (w.t) (B) | 1026 1040 1006 5((?% §4f)v+ TEISC)CN
CC stretching (B) cc
OC stretching (C)
CC stretching (B)
39 | CCH bending (A, B, - 1009 Voc (10) +vee (7) +
CH3) 976 dccu (7) + dcec (5)
CCC stretching (B)
38 CCH bending (A, B) 972
CC stretching (B, -CH3) 1005 dcen (30) +vee (5)
OC stretching (C)
37 CC stretching (A, C) 991 . Voc (S) + ZIC(C))(6) +
CCH bending (A, C) ccn
36 HCCC torsion (w.t) (B) 971 939 Teee (64) + Tecen
CCCH torsion (w.t) (B) (5)
35 HCCH torsion (w.t) (A, 970 938 Tucen (40) + Tecen
©) (28)




CCCH torsion (w.t) (A, C)

34

OC stretching (C)
OCO bending (A, C)

Voc (20) + doco (5)

CCO bending (A, C) 936 024 + 8o (5) + vee (5)
CC stretching (A, B)
HCCH torsion (w.t) (B)
33 HCCN torsion (w.t) (B) 936 905 TI({TCII; (j’f) + TE;;N
CCCH torsion (w.t) (B) CCCH
OHNC torsion
32 NHOC torsion 915 - Tonc (40) + Txmoc
HNCC torsion (19) + Tamce (11)
CO stretching (B,C)
H torsi 1 (A
s | O Orsé()m (v (4 901 veo (29) + Tocen (8)
CC stretching - +vee(8) + deoc (5)
COC bending (A, B)
CC stretching (B,C)
30 CCC bending (A, B) 884 055 Vcc(158) + f‘zgc)c (5)+
COH bending (A, C) COH
HCCO torsion (w.t) (B)
29 OCCH torsion (w.t) (B) 860 (Tng)C(jr (19) +(Tl(§)ci
CCCH torsion (w.t) (B) 230 TCCC(I; 0
HCCC torsion (w.t) (B) Thcce
CC stretching (B)
28 COH bending (C) 859 Vee (22) + SCOH (4) +
OC stretching (B) 231 Voc (4) + Treco (4)
HCCO torsion (w.t) (C, B)
HCCO torsion (w.t) (B)
27 | CCCH torsion (w.t) (B) 839 . t?§<):0+(12) + (rlcgﬁ
HCCC torsion (w.t) (B) THeee
OCCH torsion (w.t) (A)
26 | HCCC torsion (w.t) (A) 827 200 T(()SC;; (+1i) + n({g;c
CCCH torsion (w.t) (A) ccen
CO stretching (C)
25 OC stretching (C) 792 766 Vco (6)V +(\;30)C (6) +
CC stretching (A) cc
CO stretching (C)
24 OC stretching (C) 284 veo (12) + voc(9) +
CC stretching (B) 753 vee (6) + dece (4)
CCC bending (B)
CCCC torsion (A,B, C)
23 CCCO torsion (C) 735 768 o fccci”) + T(clcz(:;) (5)
OCCC torsion (C) Tocce
HCCC torsion (w.t) (B)
22 | HCCO torsion (w.t) (B) 748 T3 Tucee (27) + Tueco

CCCH torsion (w.t) (B)

(11) + tccen (10)




HCCC torsion (w.t) (B)

21 OCCN torsion (w.t) (B) 740 Trcce (5) + Tocen (5)
CCCC torsion (w.t) (B) 716 + Tecco (4) +vee (4)
CC stretching (B)
20 CCCO torsion (w.t) (B) 733 709 Teeco (40) + Teoce
COCC torsion (w.t) (B) (8)
CC stretching (A,B)
19 | 5CO bending (A, B, C) 707 - vee(13) + doco(8)
! + dccc (4)
CCC bending (A, B, C)
CC stretching (A,B)
18 | CCC bending (A, B, ) 695 g | el Seec(d)
; +voc (3)
OC stretching (A,B)
CCN bending (A, C)
17 | CCO bending (A, C) 688 665 Scen(5) + Beco(10)
. + doco (4)
OCO bending (A, C)
16 | CCCC torsion (w.t) (A, C) 676 654 Teeee (16) + Taece
HCCC torsion (w.t) (A, C) (5)
15 CCC bending (A, B, C) 629
CCO bending (C) 650 dcce (13) + 6cco (3)
CCCC torsion (w.t) (A, C)
CCCH torsion (Wt) (A, C) THCCC (6) + Tcece (6)
14 OCOC torsion (w.t) (A, 612 + Trece (4) + Tecee
©) 592 (4)
COCC torsion (w.t) (A, C)
CCC bending (A, B, C)
13 CCO bending (C) 592 sy | 1D * e (5)
. + vee (5)
CC stretching (A, B, C)
OCOC torsion (w.t)
12 (A,C=0) 580 Tococ (8) + Tucco
HCCO torsion (w.t) (A, 561 (22)
C=0)
HCCC torsion (w.t) (A, C)
11 HECO torscl:())n w-0) (A, 576 Tneee (5) + Teco (8)
0COC torsion (w.1) (A, 557 + Tococ (4)
©)
10 CCC bending (B) 541
CC stretching (B) 359 Occe(19) +vee (5)
9 CCCC torsion (B) 553 535 Tccee (16) + Tucce
HCCC torsion (B) 4)
CC stretching (A, C)
8 CCO bending (A, C) 576 Vee (12) + dcco (9) +
CCC bending (A, C) 509 dcec (6) + Ocon (4)
COH bending (A, C)
7 CCN bending 512 495 | Seen(8) + Scco(15)

CCO bending (A, B, C)




CCO bending (B)

dcco (10) + Snec (6)

6 NCC bending
CCC bending (B) 478 4o + Scce ((43))+ Tocce
OCCC torsion (B)
C(Ii%gel?edrigign(@ dcco (10) + dnce (8)
5 Ing 465 + 8cen (4) + Tecee
CCN bending 450 (4)
CCCC torsion (A, ©)
CCCC torsion (A, C)
4 OCCC torsion (A, C) 458 w3 Tc(csc)c J(F2T0) + T(zc)cc
CCCO torsion (A, C) ccco
CCO bending (B)
3 CC stretching (A, C) 445 457 242 Scco (263) +(v7c):c 9)+
COC bending (B) coc
COH bending (A)
2 HOH bending 438 6COH (1 1) + Vio (10)
CCO bending (A,C) 404 + SCCO (8) + 80CO (7)
OCO bending (A,C)
1 CCO bending (A)
CCC bending (A) 409 396 Scco (34) + cce (4)
R 0.991

Table S7. The experimental, unscaled and scaled theoretical wavelengths and PED analysis

parameters for 3b

Exp.
ol B3LYP-D3BJ/6-311++g(d,p)
Mode Assignments of 3b IR Calc. Calc.
(cm™) (Unscaled) (Scaled) PED (%) of 3b
(ecm™) (ecm™)
93 OH stretching (C) 3342 3642 3522 vor (100)
92 CH stretching (A) 3093 2991 ven(83)
91 CH stretching (A) 3089 2987 ver(99)
90 CH stretching (C) 3083 2981 ver(99)
89 CH stretching (A) 3076 2975 ver(99)
88 CH stretching (C) 3074 2973 ver(99)
87 CH stretching (C) 3057 2956 ver(90)
86 CH stretching (C) 3036 2936 ver(98)




85

CH stretching (-CHs, A) 3035 2935 ver(99)
84 | CH stretching (-CHs, B) 3035 2935 ver(98)
83 | CH stretching (-CH;, B) 3001 2902 ver(99)
82 | (CH stretching (-CHs, A) 2990 2891 veu(100)
CH stretching (-CHs, B)
81 g ’
NH stretching (NE) 2942 2845 ver(97) + (1)
NH stretching (NH)
NHO bending 2838 2933 2836 vn(81) + dnno(11)
80 . + VHO(4)
HO Hbond stretching
7 | CH stretching (-CHs, A) 2931 2834 ver(99)
C=0 stretching (A)
-8 CC stretching (A) 1764 1768 1710 VC:O(gg )+ é;c(“ )+
CCO bending (A) cco
C=0 stretching (B)
- CC stretching (B) | 1677 | 1720 1663 | Yool +(X§C(4) !
CCO bending (B) cco
CNH bending (C)
CO stretching (C) 1629 1575 | Oowl(43)+ veo(9) +
76 : Snito(15)
NHO bending
75 CC stretching (A, B) | 1620 1613 1560 vee(50)
74 CC stretching (A, B) 1608 1555 vee(36)
73 CC stretching (A, B) 1592 1539 vee(36)
72 CC stretching (A, B) 1581 1529 vec(47)
OC stretching (A,C)
7 NC stretching (A,C) 1561 VOC(323 +(\1);§(13) M
CC stretching (A,C) 1510 ¢
70 CCH bending (A, B) 1497 1448 Sccn (19)
69 CCH bending (A, C) 1492 1443 Scen (24)
CCH bending (B)
6 CC stretching (B) | 1467 | 1480 1431 | SearlD) +(;§C(7) !
COH bending (B) cont
HCH bending (-CHs)
CCH bending (-CH3) 1471 1422 Oncu(15) + 6cen(8) +
67 NC stretching (C) Wne(8) + vee(5)
CC stretching (C)
HCH bending (-CHs)
! Srcn(21) + Vo (5) +
66 OC stretching (A) 1445 1397 nen( V)CC ( 55)0( )

CC stretching (A)




HCH bending (-CH3, A)

Occn (35) + theen

65
HCCH torsion (w.t) (A) 1444 1396 (12)
HCH bending (-CHs)
64 CCH bending (-CH;) 1440 Suce (:18) + 52:?)4 (11)
HCCH torsion (w.t) 1393 THceH
HCH bending (-CHs, A)
63 | CCH bending (-CH, A) 1439 1392 | Oucc(45) + Seen (21)
HCH bending (-CH3, A)
62 NC stretching (b-IT) 1419 Oncr 9? +(YT§ (12)
CCH bending (-CH; A) 1372 ccH
CCH bending (-CHs)
61 g
HCH bending (-CHa) 1383 1337 dccr (49) + Sncn (35)
CCH bending (-CH3, A)
0 | HCH bending (.CH,. A) | 1338 1369 1324 | Bcen(35)+ Buen(33)
CC stretching (C)
59 OC stretching (C) 1341 1297 vee (2 13,+ E’g)c (12) +
NC stretching (C) NC
58 CC stretching (A) 1333 1289 vee (60)
CC stretching (B)
> CCH bending (B) 1315 70| Vee(22)+8cau(17)
COH bending (B)
CC stretching (B) 1312 1269 | OScon(17)+vee(10)
S6 i + dccn (6)
CCH bending (B)
CC stretching (C)
55 OC stretching (C) 1297 1254 Vee (22\,) +(‘8C (5)+
NC stretching (C) NC
OC stretching (C)
CC stretching (A,C) Voc (15) +vee (7) +
54 NC stretching (C) 1265 1223 Ve (6) + ccn (4)
CCH bending (A,C)
CC stretching (A, C)
53 OC stretching (A) 1245 1204 | Vee@ 1§ * ‘% (12) +
CCH bending (A, C) CCH
H ing (A
| oA 1235 1194 | Bucc(30) +vee(11)
CC stretching (A, B)
51 OC stretching (A, B) | 1207 1211 1171 vee (1? + Zz)c (7)+
CCH bending (A, B) CCH
CO stretching (A, B)
CC stretching (A, B) 1186 1147 veo(21) + vee (16) +
50 CCH bending (B) Sccr (15) + 6c¢co (10)
CCO bending (A, B)
COH bending (A, B)
. SCOH (27) + Vee (9) +
49 CC stretching (B) 1180 1141 Seent(16)

CCH bending (B)




COH bending (B)

48 CCH bending (B) 1160 1122 Scon (17) + dcen (32)
CCH bending (A, B)
" OC stretching (A, B) 1152 1114 | e +;0C ®)+
CN stretching (A, C) ven (7)
CC stretching (A,B)
46 CCH bending (A, B) 1148 1110 | Ve 59CCH ©)+
OC stretching (A, B) voc (9)
OC stretching (A, B
® CCH bendingg ((A, B)) 1124 1087 | voc(25) + 8cen (18)
CCH bending (A, B)
44 gA,
OC stretching (A, B) 111 1074 Scen (37) + Vo (7)
CC stretchi B
43 GO bt ((B)) 1045 1087 1051 | vee(33) + Seen (28)
CCH bending (-CH3, A)
42 HCCO torsion (w.t) (- 1046 1011 dcen (572)9+ THCCO
CH;, A) (29)
CCH bending (-CHj3)
41 | HCCN torsion (w.t) (B) 1037 1003 S(icsH (i7) + THc6cN
HCCO torsion (w.t) (A) (15) + tucco (6)
CCH bending (A, B)
40 CC stretching (B) 999 1007 974 Bccn (28) S (5)+
OC stretching (C) Voc (5)
CCH bending (A, B)
39 CC stretching (B) 1005 972 dcen (11) +1\1€c (5) +
OC stretching (C) Voc (11)
CC stretching (B)
38 CCC bending (A, B) 999 966 Vee (1%) + 8ch (5)+
CCH bending (A, B) cen (4)
OC stretching (C)
37 CC stretching (B) 994 961 Voc (9)8 + vee (14) +
CCH bending (A, B) cen (3)
CCC bending (A, B)
0CO bending (A, B) 974 942 dcee (4) + doco (4) +
36 CN stretching ven (3) + vee (3)
CC stretching (B)
35 HCCC torsion (w.t) (A) 968 936 Teee (67) + Tecen
CCCH torsion (w.t) (A) (10)
HCCH torsion (w.t) (B) “0) +
34 CCCH torsion (w.t) (B) 904 960 928 TH?(:)H S_ ) TC;CH
HCCC torsion (w.t) (B) (10) + Tucee (9)
OHNC torsion i (20) + <
NHOC torsion OHNC NHOC
33 OC stretching (B,C) 938 907 (12) + V0C7(9) T
HNCC torsion Tce (7)
32 OHNC torsion 936 905 Tonne (11) + Tamoc




NHOC torsion
OC stretching (B,C)

(6) +voc(9) + vex

CN stretching (%)
CO stretching (B,C)
OCCH torsion (w.t) (A, veo (28) + Tocen 9)
B) 898 868 v () + S ()
31 CC stretching cc coc
COC bending (A, B)
HCCN torsion (w.t) (B)
) Theen (21) + Tocen
OCCH torsion (w.t) (B)
30 | CCCH torsion (w.t) (B) 878 849 19+ chc?g()l 1+
HCCC torsion (w.t) (B) Hece
CC stretching (B)
OCCH torsion (w.t) (B) 265 036 ‘fC (12) (J;)Tj_CCH (7
29 | HCCH torsion (w.t) (C, B) THee s THCCo
HCCO torsion (w.t) (C, B)
CC stretching (A, C)
HCCH torscl:c))n (w.t) (A, vee (15) + tcen ()
HCCO torsion (w.1) (A, 862 834 +Ticeo (5) + Tecco
©) ©)
28 ‘
CCCH torsion (w.t) (A, C)
HCCO torsion (w.t) (A)
i Tucco (19) + Tocen
OCCH torsion (w.t) (A)
57 | CCCH torsion (w.) (A) 858 830 (17) : fccc?g() 10) +
HCCC torsion (w.t) (A) Hece
OCCH torsion (w.t) (A) 823 (16) +
26 HCCC torsion (w.t) (A) 796 T(();C;; " TI(—I;;C
CCCH torsion (w.t) (A) Teeen
CO stretching (C) veo(9) + voc(8) +
OC stretching (C) vee (5) + dcoc (5)
25 CC stretching (A) 789 763
COC bending (C)
HCCO torsion (w.t) (B)
; Tucco (10) + Tucce
HCCC torsion (w.t) (B)
24 | CCCH torsion (w.t) (B) 783 757 (7 : chc?s()7) +
HCCC torsion (w.t) (B) HCee
CCCC torsion (A,B, C) 765 i T+t
23 CCCO torsion (C) 740 (CICIC)C+ . C(CSC;)
OCCC torsion (C) occe
OC stretching (B) Voc (7) +vee (6) +
CC stretching (B) Tecen (6) + Treco (5)
22 CCCH torsion (w.t) (B) 752 727
HCCO torsion (w.t) (B)
21 CCCO torsion (w.t) (B) 71 707 Tecco (41) + Teoce

COCC torsion (w.t) (B)

(8)




COC bending (C)

20 CNC bending 721 dcoc (53/+ ?g; c(3)+
CC stretching (A,B) 697 e
CC stretching (A,B)
OC stretching (A,B) 703 630 vee (8) +voc(8) +
19 0OCO bending (A, B, C) 60(;0 (6) + SCCC (5)
CCC bending (A, B, C)
CCC bending (A, C)
18 | CCstretching (A, C) 692 669 | el e
CCH bending (A, C) ot
17 HCCC tOI'S.iOI'l (Wt) (B) 681 659 THCCC (16) + Tcecc
CCCC torsion (w.t) (B) (14)
16 CCccC torsi'on (Wt) (A, C) 677 655 Tceee (1 1) + THece
HCCC torsion (w.t) (A, C) (10)
CCC bending (A, B, C)
15 | CCstretching (A, B, C) 653 631 Bccc (? * Zj; @)+
CCO bending (C) cco
CCCC torsion (w.t) (A, C)
CCCH torsion (w.t) (A, C) Theee (6) + Tecee (6)
OCOC torsion (w.t) (A, 612 592 + Theee (4) + Tecee
14 C) “4)
COCC torsion (w.t) (A, C)
HCCC torsion (w.t) (A, C)
13 | €CCC torsion (w.t) (A, €) 595 575 THCCCff) * TEZ;C ®)
OCCC torsion (w.t) (A, C) occee
OCOC torsion (w.t)
(A,C=0) 562 Tococ (12) + Tucco
12 HCCO torsion (w.t) (A, 569 >81 (27)
C=0)
CCO bending (C)
OCO bending (C) 576 557 dcce (10) + dccec (8)
11 CC stretching (A, B, C) +vee (5) + dcec (4)
CCC bending (A, B, C)
HCCC torsion (w.t) (A, C)
NCCC torsion (w.t) (A, C) Tcee (9) + Tneee (6)
CCCC torsion (w.t) (A, C) 570 531 + Tecce (5) + Theen
10 HCCN torsion (w.t) (A, &)
©)
CCC bending (B) 516
9 g
OC stretching (B) >34 dcce (38) + voc (12)
CC stretching (A, C)
8 CCO bending (A, C) 526 509 Vee (lg) + (81(;83) (8) +
CCC bending (A, C) cee
NCC bending
v CCC bending (A, B, C) 515 498 Once (8) + Bcce(13)

CCO bending (C)

+ Occo (5)




6 CCO bending (B) 470 454 Scco(30) + Once
NCC bending (24)
CCO bending (C)
5 CC stretching (A, C) 441 459 444 Scco (1 69) +(§§c (6)+
COC bending (C) coc
CCCC torsion (A, C
4 OCCC torsion EA c% 458 443 Teece (17) + Tocce
CCCO torsion (A, C) (4) + tecco (4)
CCCC torsion (A, C
3 CCCO torsion EA c; 456 441 Tecee (16) + Tecco
CCCN torsion (A, C) (4) + Tecen (3)
COH bending (A)
HO H bending 441 426 Scon (12) + vio (10)
2 CCO bending (A,C) +8cco (8) + dcec (7)
CCC bending (A,C)
CCO bending (A
! ccc bending EA% 410 3% Seco (33) + dece (4)
R 0.998

Table S8. The experimental, unscaled and scaled theoretical wavelengths and PED analysis

parameters for 3¢

aniﬁ;s B3LYP-D3BJ/6-311++g(d,p)
Mode Assignments of 3¢ IR Calc. Calc.
(em™) (Unscz:led) (Scalﬁd) PED (%) of 3¢
(cm™) (cm™)
92 OH stretching (C) 3212 3640 3520 Vo (100)
91 HC stretching (A) 3093 2991 virc(98)
90 CH stretching (A) 3089 2987 ver(99)
89 HC stretching (C) 3077 2976 vic(97)
88 HC stretching (A) 3076 2975 Virc(98)
87 HC stretching (C) 3070 2969 Vie(97)
86 HC stretching (C) 3059 2958 Vic(99)
85 HC stretching (C) 3036 2936 Vic(98)
84 | CH stretching (-CHs, A) 3035 2935 ven(98)
83 | CH stretching (-CHs, B) 3032 2932 ver(98)




82

CH stretching (-CHs, B) 3000 2901 ven(100)
81 | CH stretching (-CHs, A) 2990 2891 ver(99)
NH stretching (NH)
%0 NHO bending 2850 2950 2853 vH(81) + Owno(11)
. + VHO(4)
HO Hbond stretching
HC stretching (-CHs)
79 g
NE steotching (NED 2941 2844 virc(98) + viny(1)
78 | CH stretching (-CHs, A) 2931 2834 ven(99)
C=0 stretching (A)
CC stretching (A) Ve-0(84) + vec(2) +
- OCC bending (A) | 1768 | 1768 0 S0ce@) + Socol )
0CO bending (A)
C=0 stretching (B)
CC stretching (B) Ve-0(79) + vee(S) +
76 OCC bending (B) 1716 1718 1661 docc(3) + doco(1)
OCO bending (B)
CNH bending (C)
-5 CO stretching (C) 1618 1624 1570 | dowu(43) Fveo(13) +
: Sno(6)
NHO bending
74 CC stretching (A, B) 1613 1560 vee(31)
73 CC stretching (A, B) 1550 1610 1557 vee(33)
72 CC stretching (A, B) 1593 1540 vee(36)
1 CC stretching (A, B) 1584 1532 vee(51)
OC stretching (A,C)
20 | NCstretching (A.C) 1562 15t | Ve3P T ng“” !
CC stretching (A,C) ¢
69 CCH bending (B) 1516 1466 Sccn (32)
68 CCH bending (A) 1442 1495 1446 Scen (37)
HCH bending (-CH3)
NC stretching (C) Oucu(13) + vne(11) +
67 CC stretching (C) 1474 1425 vee(9) + 8cen(8)
CCN bending (-CHj3)
HCH bending (-CHs)
OC stretching (A) Suen(7) + voc (5) +
6 CC stretching (A,B) 1445 1397 vee (5) + Sce(d)
HCC bending (-CHj3)
HCH bending (-CHs, A) Sricr (49) + Tucco
65 g
HCCO torsion (w.1) (A) 1443 1395 (18)
64 CCH bending (A, C) 1442 1394 | Seen(12) + vee(10)

CC stretching (A, C)




HCH bending (-CH3, A)

63
CCH bending (-CH; A) 1439 1392 | Bucc(45) + Scen (20)
HCH bending (-CHs)
2 NC stretching 1416 1369 | dnen(19) +wne(12)
i + dccn (9)
CCH bending (-CHj3)
CCH bending (-CHj3)
61 g
HCH bending (-CH) 1346 1382 1336 Sccn (34) + Sucu (49)
CCH bending (-CHs, A)
60 g )
HCH bending (-CH, A) 1370 1325 | Scen(35) + Sucn (34)
CC stretching (A, C)
59 g (A,
OC stretching (C) 1343 1299 vee (25) + voc (11)
58 CC stretching (A, C) 1332 1288 vee (53)
COH bending (B)
57
CCH bending (B) 1331 1287 | 8cou(18) + Seen (32)
CC stretching (B)
56 CCH bending (B) 1263 1301 1258 vee (6) + Secn (32)
CC stretching (C)
55
CN stretching (A, C) 1292 1249 vee (23) +ven (7)
OC stretching (C)
54 g
CC stretching (C) 1253 1212 voc (47) + vee (20)
CC stretching (A, C)
53 g (A,
OC stretching (A) 1247 1206 vee (27) + voc (20)
CCH bending (A)
52 g
CC stretching (A, C) 1239 1198 Sccrt (28) + vee (8)
CN stretching
NHO bending Ven (13) + dnmo (6) +
s1 | CCstretching (A, B) 1227 187 vee (5) + deen (3)
CCH bending (A, C)
CC stretching (A, B)
50 CN stretching (A, B) 1191 1152 Vee (2(6)) + E’SC;I )+
CCH bending (B) CCH
CO stretching (C)
CC stretching (B) Veo (20) + vee (13) +
: 1145
49 CCH bending (B) 1205 Hsd Scen (12) + Seco (8)
CCO bending (C)
COH bending (B)
43 CCH bending (B) 1166 1128 | dcon(1D)+8ccu(23)
1 + Vee (9)
CC stretching (B)
COH bending (B)
47 CCH bending (B) 1162 1124 | Bcon(39) + Seen(16)
1 + Vee (16)
CC stretching (B)
CC stretching (A,B)
46 CCH bending (A, B) 1149 1111 Vee (2i)v+ i%%ﬁ (10)
OC stretching (A, B) oc
45 OC stretching (A, B) 1126 1089 Voc (27) + dcen (21)




CCH bending (A, B)

CCH bending (A, B)

44
OC stretching (A, B) 1112 1075 dccn (36) + voc (7)
43 CCH bending (B) 1027 1105 1069 Sccn (54)
CCH bending (-CHs3, A)
42 HCCO torsion (w.t) (- 1046 1011 dcen (5(72)9;r THCCO
CH;, A)
CCH bending (-CHs)
41 HCCN torsion (w.t) (B) 1038 1004 EECiCSH)(ii) + ‘CH(C6C;\1
HCCO torsion (w.t) (A) HCCO
CCH bending (A, B)
40 g A,
CCC bending (A, B) 1015 982 dcen (12) + dcce (33)
CCH bending (A, B)
39 CC stretching (B) 1006 Scen (1\/2) J(Fl\;c)c (7)+
OC stretching (C) 973 oc
CC stretching (B)
38 g
CCH bending (A, B) 1003 970 vee (5) + deeu(31)
OC stretching (C)
37 CC stretching (B) 989 956 Voc(8) +vee(6) +
) dccn (10)
CCH bending (A, B)
HCCH torsion (w.t) (B)
36 CCCH torsion (w.t) (B) 968 936 réc%a £4TO) + r(clc('):)ﬂ
HCCC torsion (w.t) (B) Heee
HCCH torsion (w.t) (B)
i Tneen (34) + Tecen
HCCN torsion (w.t) (B)
35 HCCC torsion (w.t) (B) 221 957 925 (10): THC(E% )(8) +
OCCH torsion (w.t) (B) OCCH
CO stretching (C)
0OCO bendlng (C) 955 923 Veo (1 8) 4 80CO (5)
34 CCO bending (A, B) + SCCO (5) + Ve (4)
CC stretching (A, C)
HCCH torsion (w.t) (B) e (21) + 1
OHNC torsion HCCH OHNC
33 | HCCN torsion (w.t) (B) L 907 (10) + THCC?é() 10) +
NHOC torsion TNHOC
OHNC torsion
i (21) + theen
HCCH torsion (w.t) (B) Toune
32 NHOC torsion 927 896 (13) + rNHoE;7()12) +
NHCC torsion TNHCC
CO stretching (B,C)
OCCH torsion (w.t) (A,
B) 897 867 veo <28; ++TgccH (59)
31 CC stretching vee (7) + deoc (9)
COC bending (A, B)
30 CC stretching (A, B) 876 847 vee (23) + 8coc (12)




COC bending (A, B)

HCCO torsion (w.t) (C, B) teco (19) + 1
OCCH torsion (w.t) (B) HCCO OCCH
59 | CCCH torsion (w.t) (C, B) 858 830 7+ TcccHg(IO) +
HCCC torsion (w.t) (C, B) Ticee (9)
CC stretching (B)
OCCH torsion (w.t) (B) 850 - vee (13) ; occr )
28 HCCC torsion (w.t) (B) Trccee (5) TheeN
HCCN torsion (w.t) (B) (5)
OC stretching (B)
27 CC stretching (B) 831 804 Voc(8) + VCC7 (16) +
OCCH torsion (w.t) (B) Tocen (7)
OCCH torsion (w.t) (A) 15)4
26 | HCCC torsion (w.t) (A) 826 799 To;c; (+ ) rﬁé:cc
CCCH torsion (w.t) (A) (23) + tecen (8)
OCCH torsion (w.t) (B) 7+
5 | HCCC torsion (w.t) (B) | 779 802 776 TOICSCH i ) ";Cfc
CCCH torsion (w.t) (B) (15) + tecen (21)
CC stretching (A,B)
24 CO stretching (B) 789 763 vee(7) + VZO (10) +
OC stretching (A,B) Voc (4)
OC stretching (B)
CCC bending (A, B) 785 750 Voc (9) + dcee(7) +
23 CN stretching ven (4) + Sene (3)
CNC bending
CCCC torsion (A,B, C) 13+
2) CCCO torsion (C) 765 740 TCC7CC£ ) Tc6cco
OCCC torsion (C) (7) + Tocce (6)
21 CCCO torsion (w.t) (B) 730 708 Tecco (33) + Teoce
COCC torsion (w.t) (B) (6)
CCCO torsion (w.t) (A, B)
20 CCCC torsion (A, B) 724 700 Teceo (5) + Tecec (5)
i + dcoc (2)
COC bending (C)
CC stretching (B)
19 OCO bending (C) 705 682 Vcc(12§ + 6§C0 (8)+
COC bending (B) coc(3)
CCC bending (A)
18 CC stretching (A,B) 694 671 dcee(15) + ;/cc 8 +
OC stretching (C) Voc (3)
CCN bending
17 | CCO bending (A, B, C) 691 668 Scen fé* 5C§0 (10)
OCO bending (A, B, C) oco(3)
16 HCCC torsion (w.t) (B) 673 651 Tcce (16) + Tecee
CCCC torsion (w.t) (B) (5)
15 CCC bending (B) 650 629 Scce (40)




CC stretching (A,B)

CCC bending (B) 629 608 vee (8) + dcce (4) +
14 OCO bending (B) doco (4)
OCOC torsion (w.t) (A,
C)
CCCC torsion (w.t) (A, C) 603 538 T:)LC%C (6)( 5-; TCTCC ®)
OCO bending (A, C) 0co ) et
13 CCCH torsion (w.t)
(AB.C)
OCOC torsion (w.t)
(A,C=0) Tococ (13) + Tucco
12 HCCO torsion (w.t) (A, >79 560 (34)
C=0)
HCCC torsion (w.t) (A, C)
NCCC torsion (Wt) (A, C) Tucce (9) + Tneee (6)
CCCC torsion (w.t) (A, C) 568 549 + tecce (5) + Taeen
11 HCCN torsion (w.t) (A, (%)
©)
CCO bending (C)
10 0CO bending (C) 559 541 dcco (1) + doco (6)
. + dccc (9)
CCC bending (A, B, C)
CC stretching (A, C)
CCO bending (A, C) 526 509 Vcc (12) + 8cco (8) +
CCC bending (A, C) SCCC (6) + SCOH (4)
i COH bending (A, C)
ending (A,
8 CCCH torsion (Wt) (A, C) 517 500 TcccH (18) + Tucce
HCCC torsion (w.t) (A, C) (16)
CCC bending (B)
7
CCN bending (B) 490 474 dccc (21) + dcen (4)
CCCC torsion (A, C)
. OCCC torsion (A, C) | 451 461 446 TC(C3C)C 914) * T(‘ZC)CC
CCCO torsion (A, C) ceco
CCO bending (C)
s CC stretching (A, C) 458 443 Bcco (25‘ )+ (V6§C 7+
COC bending (C) coc
* ] ONCCbending i T M
COH bending (A)
HO H bending 440 425 dcon (10) + vio (9) +
3 CCO bending (A,C) Scco (7) + Soco (7)
OCO bending (A,C)
CCCC torsion (B)
5 OCCC torsion (B) 422 408 TC(Cg)C Ga T(%C)CC
CCCN torsion (B) fecen
1 CCO bending (A,C) 409 396 dcco(29) + doco (4)




| OCO bending (A,C) | |

R 0.996

Table S9. Experimental and calculated electronic transitions for investigation compound

/ Experimental A TD-B3LYP-D3BJ/6-311++G(d,p) -
Compounds: - -

nm) A(nm) f Leading configurations

32 249 239 0.291 HOMO-2—LUMO+1 (58%)
332 337  0.354 HOMO—LUMO (68%)

3b 248 241  0.198 HOMO-2—LUMO+1 (52%)
330 334 0.444 HOMO—LUMO (68%)
232 236 0.142 HOMO-2—LUMO+1 (55%)

3c 249 269 0.143  HOMO—-LUMO+I (56%)
332 349 0.499 HOMO—LUMO (69%)
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Fig. S1. The plots of the frontier molecular orbitals involved in some computed transitions and

the different energy gap of the 3a (left), 3b (middle), 3¢ (right)
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Fig. S2. The viability of HCT-116 cells dependence on various concentrations of 4,7-
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Fig. S3. The viability of HeL A cells dependence on various concentrations of 4,7-

dihydroxycoumarin derivatives.



MDA-MB-231
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Fig. S4. The viability of MDA-MB-231 cells dependence on various concentrations of 4,7-
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Fig. S5. The viability of MRC-5 cells dependence on various concentrations of 4,7-

dihydroxycoumarin derivatives.



Table S10. The type of interactions and corresponding interatomic distance after molecular

docking simulations

Conformation Interaction Type of interaction Dlif;;lce
A:ASP 855:NH — 3a:06 Conventional Hydrogen Bond 1.91
A:LYS 745:NH — 3a:02 Conventional Hydrogen Bond 3.01
A:MET 793:NH - 3a:07 Conventional Hydrogen Bond 2.50
A:ASP 855:0H — 3a:N Conventional Hydrogen Bond 2.13
A:THR790:C —3a m -Sigma 391
EGFR-3a AALA 743:C - 3a 7 -Alkyl 3.98
A:ALA 743:C - 3a n -Alkyl 4.21
A:LEU 844:C —3a n -Alkyl 4.64
A:VAL 726:C - 3a 7 -Alkyl 4.29
A:ALA 726:C - 3a n -Alkyl 4.50
A:ARG 836:NH - 3b:07 Conventional Hydrogen Bond 1.82
A:PHE 856:NH — 3b:06 Conventional Hydrogen Bond 1.85
A:LEU 862:C —3b:01 Carbon Hydrogen Bond 3.57
A:ARG 855:0 - 3b m-anion 4.11
EGFR-3b A:MET 766:C — 3b T-sigma 3.89
A:ALA 859:C -3b m-sigma 3.49
A:PHE 723 - 3b n-n Stacked 4.74
A:PHE 723 - 3b n-n Stacked 4.85
A:ALA 859:C-3b 7 -Alkyl 4.46
A:ARG 836:NH — 3¢:07 Conventional Hydrogen Bond 2.10
A:GLY 857:0 — 3c:NH Conventional Hydrogen Bond 2.04
A:ARG 857:0 — 3c:NH Conventional Hydrogen Bond 2.95
A:ASP 837:0 —3c m-anion 4.13
EGFR-3¢ A:ASP 855:0 —3c T-anion 3.76
A:PHE 723 — 3¢ n-t Stacked 4.99
A:ALA 859:C - 3c m-sigma 3.17
A:ALA 859:C -3¢ 7 -Alkyl 4.16




