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Table S1. Physical constants and spectroscopic data for the presented compounds.

Comp. IR (KBr;cm™) 'H NMR (400 MHz, DMSO-dg, 8, J in Hz) C NMR (100 MHz, DMSO-d,, ) CHN analysis (%) calcd/found
1 2149 (s, C=N) 4.29 (s, 2H, CH,), 7.33 (d, 2H, J,.5= J65=8.0, 32.6 (1C, CH,);105.7 (1C, CN); 121.9 (1C, Cypensy)); 132.5  C: 34.92/35.42; H: 2.18/2.49;
i H,+H,); 7.5 (d, 2H, Hy+H5) (4C, Cy+CatCstCopensst); 138.8 (1C, Cipensyt) N: 5.09/4.74

. 31.4 (2C, CH,); 120.9 (2C, Cy4, Carbensy)); 131.9 (4C,
1008 (s, C-Br),  3.93 (s, 4H, 2CH,); 7.19 (d, 4H, J,.5= Js5=8.4, , y , . .
2 710 (m. Se-Se)  Hy+HetHy +Ho): 7.51 (d, 4H, HatHet HotHe) CotCetCo+Copenzy); 132.1 (4C, C3+CstC34Cspenmyl); C: 33.73/33.37; H: 2.41/2.31
139.6 (2C, C1+C1’-benzvl)
3 2146 (s, C=N) 431 (s, 2H, CH,), 7.29-7.32 (m, 1H, Hy); 7.37-  33.5 (1C, CH,); 105.8 (1C, CN); 129.3, 129.6, 129.9 (5C,  C: 48.98/48.90; H: 3.57/3.80;
al 7.38 (m, 4H, Hy+Hy+ Hs+Hy) CytCitCytCstCobenmyt); 139.2 (1C, Cvenmt) N: 7.14/6.68
32.4 (2C, CH,); 127.2, 128.3, 128.7, 129.2, 129.7, 130.5
3.91 (s, 4H, 2CH,); 7.23-7.24 (m, 10H, . _ L
4 754 (m, Se-Se) H,+Hy+H,+Hs+Hg+H,+H;+Hy+Hg+He.) E;OCCijEC3+C4;'C5+C6+C2’+C3’+C4’+C5’+C6’—benzyl), 140.0 C:49.41/49.43; H:4.12/4.24
5 1 1’-benzyl
g 2147 (s, C=N),  4.41 (s, 2H, CH,), 7.64 (d, 2H, J,.5= J.5=8.0, 32.0 (1C, CH,); 105.7 (1C, CN); 124.6, 124.8 (2C, C;+Cs.  C: 39.83/39.96; H: 2.49/2.50;
1518 (s, NO,) H,+Hy); 8.25 (d, 2H, Hy+Hs) penzyl)i 131.0 (2C, CotCopenzyt); 147.4 (2C, C1+Cepenzyl) N: 11.62/11.56
6 1516 (s, NOy),  4.12 (s, 4H, 2CH,): 7.47 (d, 4H, Jp5=Js5=8.5, ?fg (C2$,CCEC2); J}é4'3 (4% Sf; fs(;%‘zcjé’mﬂ); ;?(1)498 s C139.07/39.00; H: 2.79/278;
741 (m, Se-Se)  Hy+HgtHy+He); 8.17 (d, 4H, Hy+Hs+H;+Hs) P LT G benaytly S ASR LT benay s RO N2 6.51/6.37
(ZC: C4+C4’—benzvl)
, 2155 (s, C=N), 437 (s, 2H, CHy): 7.59 (d, 2H, Jp.5=Js.s=8.1, g‘g (CIE’CCH2)5 )1,0152'; (21(cl,cc1(\£); 1245,1 gocs(gg (1:2%1 C: 40.90/41.10; H: 2.27/2.27:
1326 (s, C-F) H,+Hy); 7.75 (d, 2H, Hy+Hs) ) 3T benzyl)y | £ > benzyly £ » 2T N:5.30/4.94
benzvl)s 1442 (IC, Cl—benzvl)
L 31.2 (2C, CH,); 123.8 (2C, CF5); 126.0 (4C,
1325 (s, C-F), 4.04 (s, 4H, 2CH,); 7.43 (d, 4H, J,.5=J5.5=7.9, , _
8 ) _ C3+Cs5tC3+Cspenzy); 128.2 2C, C+Corpensyt); 130.5 (4C,  C: 40.34/40.84; H: 2.52/2.53
746 (, Se-Se) HotHetHotHe); 7.67 (d, 4H, HytHstH; +s) CytCetCoptCobenpy); 145.1 2C, Ci+Ci-benst)
o 2143 (s, C=N),  2.47 (s, 3H, CHs): 4.29 (s, 2H, CH,); 7.24 (d, (12564 (Clg’CSCH3)){3133'3 glg’ccngclos 8 ()l-cfgg)(;llc%g C: 44.62/44.63; H: 3.71/3.80;
1490 (s, S-CH3)  2H, J,.5=J5.5=8.2, Hy+H); 7.31 (d, 2H, H3+Hs) o 3 sbenzyl)s | T » 2T bbenzyl)y T2 » =1 N:5.78/5.55
benzvl)a 138.8 (1C9 C4»benzyl)
] ] ] 15.6 (2C, SCH,); 32.1 (2C, CH,); 126.7 (4C,
10 ;Tgl(v(:’sse-csljf)’ fs"‘gés’gli’é??;%?gl({s’ fgfj fl?jﬁ ,;‘19 Cy+Cs+C3+Cs penzy); 130.4 (4C, Cr+CoatCrtCopenryl); C: 44.44/44.12; H: 4.16/4.20
’ » OFH PRI PRSI AIS TSR0 TG 136.5 (2C, C1+C 1 penp); 137.6 (2C, CatCobensl)
1 2uo ooy 230(3H CH):4.29 (5, 2H, CHy, 717 @ 3'95 6(1%0%{31);335'5( Afé%c%)iéoig ac, )(?112;611291.2’8 o CiS143/51.54 H:429/4.42;
’ 2H, J3.,= J5.6=8.0, Hy+Hs); 7.26 (d, 2H, H,+Hj) T AT T e MR TR T Ghenal)s TR 100N 6.67/6.42
(ZC: C1+C4—benzvl)
, , 21.6 (2C, CH;); 32.4 (2C, CH,); 129.6, 130.4 (10C,
12 739(w,Se-Se) 227 (s OH, 2CH); 3.90 (s, 4H, 2CH:), 712.(S, 0 L0 40 4 CiH 0t CotCytCyt ot Copenny); 137.0 2C,  C: 52.17/52.13; H: 4.89/4.77

8H, Hy+H;3+Hs+Hg+Hy+H;+Hs+He)

C 1+C1 ’—benzvl)




2229 (s, C=N),

4.36 (s, 2H, CHy); 7.56 (d, 2H, J.5=Js.5=8.3,

32.5 (1C, CH,); 105.6 (1C, SeCN); 111.3 (1C, Cyponsy)):

C:49.05/48.95; H: 2.76/2.69;

13 2144 (S, CEN) H2+H6); 785 (d, 2H, H3+H5) ély?_-és(blCsI)C.:I;Iz‘;sls(()fc(Zg,bcz—:)cé-benzyl); 133.4 (ZC, N: 12.47/12.33
-benzyl/s . ) -benzy!
4 290.0N). 4025 4H 2CH:): 740 @ 4H, o dess.2, S0 (L TURE 08B0 G CHbenms BS G o 40,0340 045 He 3.073.11
729 (w, Se-Se) H,+H¢+H,+Hg); 7.77 (d, 4H, Hy+Hs+Hs+Hs:) C, +és +c'3, +c5,; 21), i 4622 (2"C-becnzlﬁél, . ' ) ’ N: 7.18/7.07
-benzyl/s . ) -benzyi
_ 4.60 (5, 2H, CH,); 7.60-7.64 (m, 1H, Ha); 7.67  29.6 (IC, CH,); 104.9 (1C, CN); 1263 (1C, Cspm); _ ;e ,
15 f;‘g E?’CC-§12>)3 (d, 1H, Jos=7.6, H); 7.77-7.81 (m, 1H, Hs); 130.5 (1C, Capansy); 133.5 (1C, Copenry); 133.9 (1C, C1. ﬁ: ﬁggﬁ?ig H:2.49/2.54;
> 2 812 (d, 1H, \]3_4:8.2, H3) benzyl); 1351 (1C, CS—benzyl); 1480 (1C, C2—benzyl) : ’ :
427, (S, 4H, 2CH2), 7.36 (d, 2H, J5,5:\]5’,5':7.3, . .
16 1511 (s, C-NO,), Hg+Hg); 7.51-7.55 (m, 2H, H44+H,"); 7.66-7.69 éofézc’ C;lzf;;zf'é ((:ECC fgc}’be;ﬂ)é 4129('26(528’ Lo, C:39.07/39.08; H: 2.79/2.76;
741 (m, Se-Se)  (m, 2H, Hs+Hs); 8.05 (d, 2H, J3.4=J3.4=8.0, 4 rbenzyl)s 00 > 616 benzyl)y 17 P NI 6.51/6.56
H-+H ) benzyl)a 1355 (2C9 C5+C5’—benzyl)7 1480 (ZC; C2+C2’-benzyl)
3 3
~ 4.44 (s, 2H, CH,); 7.67-7.71 (m, 1H, Hs); 7.83  31.9 (1C, CH,); 105.6 (1C, CN); 123.5 (IC, Canm); _ ;e _
7 2 E?’cc-ﬁg)’) (d, 1H, Jos=7.7, Ho): 818 (d, 1H, Jys=8.1 H); 1243 (IC, Capary): 1311 (IC, Craey): 1363 (1C, G 031 973005 2 2497260
? 2 8.27 (S, IH, Hz) benzvl); 141.8 (IC, Cl-benzvl); 148.6 (1C> C3-benzvl) ) ] )
4.13 (s, 4H, 2CH,); 7.58-7.62 (m, 20, Hs+Hy);  30.5 (2C, CH,); 122.6 (2C, Ca+Cyveny); 124.1 (2G, _ ;. _
18 ;ggl(r(rf Scef;g”’ 7.67(d, 2H, Jos=Jo-s—7.7, HetHy); 8.05 (5, 2H,  Co+Carsensy); 130.6 (2C, Cs+Cs-temmn); 136.3 (2C, C+Co- ﬁ: 295(1)/76/349625 »H: 279273,
’ Hy+H»); 8.09 (d, 2H, J45=J4.5=8.2, HitHy)) benzyl)s 142.7 (2C, Ci+Cropenzv); 148.4 (2C, C3+Cspenzyt) - )
. , 30.5 (1C, CH,); 104.9 (1C, SeCN); 112.3 (1C, Carvenmy):
o 2230(s.C=N), ?('14711({5’ JIH’_?;Z%;‘? '771'573’7(5“16;%3%7)163 117.9 (1C, CN); 129.6 (1C, Capeny); 1317 (IC, comems);  C: 49.05/48.83; H: 2.76/2.80;
— s 5> V6-5" /.15 o)y 11T 1D, 5 s 115)5 . . -
2516, CcaN) Rt e 134.)1 (1C, Cpurmy); 134.3 (1C, Conom); 1422 (IC, o N: 12.47/12.40
benzyl
N 30.0 (2C, CH,); 112.2 (2C, Co+Conam); 118.5 (2C, CN);
o 2224(s C=N): ﬁlfés;r“HHﬁlCI){%’ gﬁ g;fnfn;’ljﬂﬁ ey 1288 (2 CCriamn): 1312 (2C, CotConny)s 1339 C: 49.23149.63; H: 3.07/3.11;
4 6 4 6’)s 1+ =/ 5 s 115 5')s . R . -
762 (wSe-S0) o g.(i’c ?3:C3;jbenzyl), 134.1 (2C, Cs+Cs-pmmry); 143.4 (2C, N: 7.18/7.07
-benzyl
o . 32.0 (1C, CH,); 105.6 (1C, SeCN); 1123 (1C, Caomy):
o 2226(s. C=N). ?('1351 }(IS J2H28CI;2)H 7)1579 778'6(31 (rlnﬁ lﬁ’_ ?:5% 77 .;Iz)_ 119.4 (1C, CN); 1308 (1C, Csponmy); 132.4 (1C, Capeny);  C: 49.05/48.83; H: 2.76/2.68;
2150 (s, C=N) ) S ESTOS 60 > P 13301 (1C, Copengyt); 134.7 (1C, Copensyt); 141.2 (1C, C,. N: 12.47/12.26
7.80 (s, 1H, Ha) : y y
benzyl
, " 30.6 (2C, CHy); 112.0 (2C, C3+Cypomyn); 119.5 (2C, CN);
by 2223 (s, C=N); ‘7“5); 8 ‘;ﬁ %CIEZJ) 7'f§'g 5H5 Sﬁ 2)H7 ?jg{%{ 130.5 (2C, Cs+Cs-tenmy); 131.0 (2C, CotCaponmy); 133.0 C: 49.23/48.88; H: 3.07/3.27;
. 5 s V6-5—V6’-5—0.U, 6 6’)s I l s . R . .
687 (w, Se-80) (o e ot (czﬁ’c ?’zjczlsbenzyl), 134.6 (2C, Cs+Co-benny); 141.9 (2C, N: 7.18/7.29
-benzy
23 2150 (s, C=N); 436 (s, 2H, CH,-5¢); 6.10 (s, 2H, O-CH,-0);, 343 (CH,-Se); 103.5 (O-CH,-0); 105.9 (CN); 111.3 (C); _ C: 33.86/34.02; H: 1.88/2.05;




1033 (5, C-Br) __ 7.11 (s. 1H, H6); 7.27 (5, 1H, Hy) 113.8 (Cy); 115.1 (C5); 130.6 (Cs); 148.2 (C,); 149.4 (C;) _ N: 4.39/4.13
4.03 (s, 4H, CH,-Se+CH,-Se); 6.00 (s, 4H, O-  33.3 (CH-Se); 103.1 (O-CH-O); 111.6 (C4+Cq); 113.7
24 766 (s, Se-Se)  CH,-O+O-CH,-0); 6.77 (s, 2H, HetHg): 701 (C4#+Cy); 115.2 (C+Cy); 132.9 (Cs+Cs); 147.0 (Co+Cy):  C: 32.76/32.99; H: 2.04/2.02
(s, 2H, Hy+Hy) 148.8 (C,+C})
4.89 (s, 2H, CH,-Se); 7.58-7.63 (m, 2H,
2138 (s, C=N);  Hg+H,); 7.88 (m, 1H, Hs); 7.97 (dd, 1H, Js. 29.5 (CH,-Se); 106.1 (CN); 123.6 (Cs); 127.3 (C;); 129.5  C: 53.44/53.35; H: 3.33/3.49;
25
1593 (f,C=N)  ¢=8.1,J5,=1.6, Hs); 8.44 (dd, 1H, J,5=8.4, J,  (Cs+Cy); 131.7 (Cy); 136.0 (Cy); 138.1 (C,); 146.9 (C,) N: 11.33/11.06
2:2.2, H4), 8.94 (dd, IH, J2_3:4.3, J2_4:2.2, Hz)
4.58 (s, 4H, 2CH,-Se); 7.43-7.48 (m, 4H,
H6+H7+H6’+H7’); 7.57 (dd, 2H, J3,4:8.1, \]3, _ . ) .
1591 (s, C=C); ,=4.6, Hy+Hj'); 7.89 (dd, 2H, Js.c=8.1, J5.,=2.5, 30.2 (CH,-Se); 1.22'5 (CstCs); 1_27'1 (Cr+Cr); 1_28'0 C: 54.30/54.80; H: 3.62/4.00;
26 _ o - (Cs+Ce+Cs+Cy); 130.7 (Cy+Cy); 137.9 (Co+Cy); 138.4 :
790 (s, Se-Se)  Hi+Hs); 8.38 (dd, 2H, J45=8.1, J,,=2.5, (CorCo); 1463 (CorOu)s 150.1 (CotCLo) N: 6.33/6.10
H,+H,); 8.97 (dd, 2H, J,.5=4.6, J,.4=2.5, 4Tl TR AR T TS T A0 TR0
Hy+H,)
473 (S, 4H, 2CH2), 7.62 (t, 2H, ‘]6-5:‘]7-8:1 10, X A . .
,; 2142(m C=N); HgHH)): 7.79 (d, 1H, J,,=9.4, Hy): 7.98 (dd, 2H, ?3'980(%{2;2623 }g? 3 Eg‘?’l13%22'6((CC)3?’12277;(53C5; ?75)8 o C:53.44/53.50 H: 3.33/3.6:
1591 (m, C=N)  Js.=Js.=11.0, J55=J5.c=9.4, Hs+Hy); 8.41 (d, (C)' 6790 20T AR, 1202 Ay TR0 A0 220 N: 11.33/11.10
1H, J,5=9.4, H,) 2
5.47 (s, 2H, CH,-Se); 7.69 (t, 2H, J,,=375=9.3, , . '
,g  2145(mC=N)  HybHy): 7.87 (1 2H, Jy—dgs=9.1, HyHo): 8.19 %é'iéCI){?‘lsz?bl((?fc(Cy){31()2‘;'?C((3:é+)?1f)3’21225(g icy  Ci60.60/60.74; H: 3.36/3.36;
1625 (d, C=N) (d, 2H, J43=J5.¢=9.1, H,+Hs); 8.58 (d, 2H, J,. PP e A2 10 SR DA TR, B0 S S AT N 9.42/9.13
4 <4, 142.1 (C13); 149.4 (C5+C-)
2=J37=9.3, H;+Hy)
” 2153 (s, C=N); _ 4.91 (s, 4H, CH,-Se); 7.87-7.89 (m, 2H, 32.3 (CH,-Se); 105.0 (CN); 129.9 (Ce+Co); 132.2 (Cr+Cg);  C: 39.34/39.16; H: 2.18/2.17;
1608 (m, C=N)  Hg+H,); 8.06-8.08 (m, 2H, Hs+Hy) 141.3 (C5+Cp); 151.0 (Co+Cs) N: 15.30/15.06
. 3.83(s, 3H, OCH;); 3.87 (s, 3H, OCHs); 4.42 (s, 29.5 (CH,-Se); 56.3 (OCH;); 58.7 (OCHs); 100.1 (Co); _ N ,
30 f;gg E?’CC:;)I\)I)’ 2H, CH,-Se); 6.33 (s, 1H, CH-CO); 7.10 (s, 102.7 (CN); 107.8 (Ce); 110.0 (C3); 114.6 (Cs); 147.2 ﬁ: 283;/544280'02’ H: 3.40/3.40;
’ 1H, Hs); 7.43 (s, 1H, Hy) (Cho); 150.3 (Cy); 152.2 (Cg); 154.1 (Cy); 161.5 (CO) QA
44381 I(Shf?ﬁffg'zz’_g?;’éf)zg70 (d2H, Js- 31 4 (CHy-Se); 127.6 (C+CatCytCy -y +Cat CytCop )
1666 (s, C=0); L > [.00-7.05Mm, 25, 133.2 (C5+Cy); 134.1 (Co+C g+CotCio); 135.3 _ L
31 710 (m Se-Sey  HetHtHstH): 795 (5 2H HItH: 806 (4, (o7 T8 00 S0l c L D C:59.11/59.12; H: 3.12/3.44
2H, J45=8.1, HytHy); 8.09-8.11 (m, 4H, 183.2 (CO)
H¢+H;+He+H7) ]
5 2149(s, C=N): é‘ffié‘féé?’fg%’ggﬁcgﬁ;jioéf; éﬁ gl{ 27.1 (CH,-Se): 29.0 (CH): 36.7 (CHy-CH); 38.4 (CH,-C-  C: 55.31/55.38; H: 6.03/6.19;
1678 (s, C=0) Se)z 2 P28 AL AL A530S, AL B 00); 47.1 (C-CO); 104.5 (CN); 210.2 (CO) N: 4.96/4.70
33 3252 (m, N-H),  7.03 (d, 4H, J3o=Jsc=7.1, A+A’, Hy+Hs); 743 121.6 (4C, A+A’, C+Cs); 126.0 (2C, A+A’, C,); 127.9 C: 34.80/35.27; H: 2.36/2.32;




1160 (s, SO»),
816 (w, Se-Se)

(d, 4H, Jy.5=Js5=7.1, A+A’, H2+H6); 7.67 (d,
4H, J3.,=J56=7.3, B+B’, H3+H5); 7.78 (d, 4H,
\]2-3:\]HF-HE:7~33 B+B’, H2+H6); 10.36 (S, ZH,
2NH)

(2C, B+B’, C,); 129.5 (4C, B+B’, C,+Cq); 133.3 (4C,
B+B’, C4+Cs); 134.0 (4C, A+A’, C+Cy); 138.4 (2C,
A+A’, Cy); 139.4 (2C, B+B’, C))

13.26/3.42

34

3254 (m, N-H),
1158 (s, SO»),
806 (w, Se-Se)

7.02 (d, 4H, J3,=J56=8.6, A+A’, H3+H5); 7.43
(d, 4H, J2,3:J5,5:8.6, A+A’, H2+H6); 7.63 (d,
4H, J3.7=J56=8.5, B+B’, Hy+Hs); 7.75 (d, 4H, J,.
=J.5=8.5, B+B’, HytHy); 10.57 (s, 2H, 2NH)

121.8 (4C, A+A’, C3,Cs); 125.9 (2C, A+A’, Cy); 129.5
(4C, B+B’, Cy+Cy); 130.4 (4C, B+B’, C5+Cs); 134.1 (4C,
A+A’, C+Ce); 138.4 (2C, B+B’, C,); 138.6 (2C, A+A”,
C.); 138.9 (2C, B+B’, C))

1 41.68/41.46; H: 2.60/2.68;
: 4.05/3.96

35

3279 (m, N-H),
1164 (s, SO,),
814 (w, Se-Se)

7.01 (d, 4H, \]3_2:\]5_5:8.6, A+A,, H3+H5); 7.36
(d, 4H, J2_3:J6_5:8.6, A+A’, H2+H6); 7.62 (d,
2H, -]3_4:3.7, B+B’, H3), 8.05 (d, 4H, J6_5:7.8,
B+B’, Hy); 10.82 (s, 2H, 2NH)

120.5 (4C, A+A’, C3.Cs); 125.4 (2C, A+A’, C)); 128.6
(2C, B+B’, Cs); 131.5 (2C, B+B’, Cy); 132.5 (2C, B+B’,
C3); 132.8 (2C, B+B’, C,); 134.2 (4C, A+A’, C,+Cy);
135.7 (2C, B+B’, Cy); 137.1 (2C, A+A’, Cy); 138.2 (2C,
B+B’, C))

141.68/41.61; H: 2.60/3.01;
1 4.05/3.71

36

3279 (m, N-H),
1157 (s, SOy),
816 (W, Se-Se)

7.03 (d, 4H, J3,=J5.6= 8.6, A+A’, H3+H5); 7.37-
7.43 (m, 8H, A+A’, Hy+He, B+B’, Hy+Hs); 7.82
(m, 4H, B+B’, Hy+He); 10.52 (s, 2H, 2NH)

116.8 (4C, B+B’, C3+Cs); 122.1 (4C, A+A”, C5+Cs); 125.8
(2C, A+A’, C)); 130.7 (4C, B+B’, C,+C); 133.6 (4C,
A+A’, Cr+Cy); 136.5 (2C, B+B’, C)): 138.6 (2C, A+A”,
C.); 166.5 (2C, B+B’, Cy)

143.76/43.31; H: 2.73/2.83;
14.25/4.21

37

3237 (s, N-H),
1160 (s, SO,),
816 (m, Se-Se)

7.03 (d, 4H, J3,=J56=7.9, A+A’, H3+H5); 7.37-
7.44 (m, 8H, A+A,, H2+H(,, B+B’, H3+H5);
7.67-7.71 (m, 2H, B+B’, H,); 7.82-7.87 (m, 2H,
B+B’, Hy); 10.82 (s, 2H, 2NH)

118.1 (2C, B+B°0, Cy); 120.9 (4C, A+A", C;7Ca); 125.7
(2C. A+A’, C)): 127.6 (2C, B+B’, Cs): 1313 (2C. B4B’,
C)): 134.1 (4C. A+A”, CytCy): 137.0 (2C, BIB’, Co):
138.2 (2C, A+A’, Cy); 157.7 (2C, B+B’, Cy); 160.2 (2C,
B+B’, G)

1 43.76/44.23; H: 2.74/3.20;
1 4.25/4.23

38

3251 (s, N-H),
1156 (s, SO,),
822 (m, Se-Se)

3.79 (s, 6H, 20CH;); 7.02 (d, 4H, J3.,=J5.6=8.7,
A+A’, Hy+Hs); 7.05 (d, 4H, , J3,=J5.6=9.0,
B+B’, Hy+Hs); 7.40 (d, 4H, , J,.5=Js.5=8.7,
A+A’, H2+H6); 7.70 (d, 4H, J2_3:J6_5:9.0, B+B’,
H,+Hy); 10.36 (s, 2H, 2NH)

56.5 (1C, OCHs); 115.3 (4C, B+B’, C5+Cs); 121.0 (4C,
A+A’, C+Cs); 125.3 (2C, A+A’, C)); 129.7 (4C, B+B,
C+Ce); 131.7 (2C, B+B’, Cy); 134.1 (4C, A+A’, Cr+C);
139.0 (2C, A+A’, C,); 163.4 (2C, B+B’, Cy)

1 45.75/45.36; H: 3.52/3.82;
1 4.10/3.75

39

3268 (s, N-H),
1164 (s, SO,),
835 (m, Se-Se)

7.05 (d, 4H, J3=J56=8.7, A+A’, H3+H5); 7.45
(d, 4H, J,.5=Js5=8.7, A+A’, H2+H6); 8.00 (d,
4H, J,.3=J5.5=8.9, B+B’, H2+H6); 8.37 (d, 4H,
J50=Jog=8.9, B+B’, HytH,): 10.81 (s, 2H, 2NH)

121.7 (4C, A+A’, C+Cs); 125.6 (2C, A+A”, C,); 128.4
(4C, B+B’, C5+Cs); 129.1 (4C, B+B’, C,+Cs); 133.9 (4C,
A+A’, C+Co); 137.9 (2C, A+A’, C,); 145.5 (2C, B+B’,
C)); 150.8 (2C, B+B’, C,)

140.45/40.62; H: 2.53/2.78;
1 7.87/7.90

40

3251 (s, N-H),
1159 (s, SO,),
834 (m, Se-Se)

7.03 (d, 4H, J3,=J55=8.5, A+A’, H3+H5); 7.44
(d, 4H, J,.3=Js.5=8.5, A+A’, H2+H6); 7.92 (d,
4H, Jy.=Js =8 4, B+B’, Hy+Hs): 8.05 (d, 4H,
J2_3:J6_5:8.4, B+B’, H2+H6); 10.76 (S, 2H, 2NH)

116.4 (2C, B+B’, C,); 118.3 (2C, CN); 121.6 (4C, A+A”,
C+Cs); 1263 (2C, A+A’, C)): 128.3 (4C, B+B’, Co+Cy);
133.9 (4C, A+A’, Co+Ce); 134.4 (4C, B+B’, C5+Cs); 138.0
(2C, A+A’, Cy); 1442 (2C, B+B’, C))

1 45.20/45.33; H: 2.75/2.74;
1 8.11/7.90

41

3238 (s, N-H),

7.02 (d, 4H, \]3_2:\]5_5:8.6, A+A,, H3+H5); 7.38

121.1 (4C, A+A’, C+Cs); 125.6 (2C, ATA”, C,); 127.5

146.30/46.21; H: 3.21/3.62;




1160 (s, SO,),
820 (m, Se-Se)

(d, 4H, J,.5=J55=8.6, A+A’, H2+H6); 7.56 (t,
4H, B+B’, HytHs): 7.61 (dd, 2H, Ju5=7.4, Ju.
~=1.2, B+B’, H4), 7.77 (dd, 4H, Jy.5=Js.5=7.4, 5.
=Jos=12, B+B’. Hy+Hy): 10.50 (s, 2H. 2NH)

(4C, B+B’, C,+Cy); 130.2 (4C, B+B’, C5+Cs); 133.9 (4C,
A+A’, Cr+Ce); 134.2 (2C, B+B’, C,); 138.8 (2C, A+A”,
C.); 140.1 2C, B+B’, C))

1 4.50/4.46

3256 (s, N-H),

7.04 (d, 4H, , Jo.,=Js6=8.3, A+A’, Hy+Hs); 7.44

121.5 (4C, A+A’, C5+Cs); 122.8 (2C, CF3); 125.5 (2C,

N2 ) : A+A’, C)); 126.2 (4C, B+B’, C5+Cs); 127.5 (4C, B+B’, : 41.16/41.46; H: 2.37/2.53;
42 1161 (5,800),  (d, 4H, Jp5=Jp5=8.3, ATA’, HytHe); 796 G5, (o ) 1)28.5 (zc(, BB, C.); 134.1 (4C, A+A”, Cy+Co):  N: 3.69/3.48
840 (m, Se-Se)  8H, B+B’, HytHy+HstHo); 10.72 (s, 2H,2NH) 207 (OC. A+A’. C.y: 1441 (2C. B+B". Cy)
35 (6 NH),  AtAn HotL 758 (& 4 ot i B, 218 (G CH): 1211 (4C, A+A", CiCo); 1254 (2C,
43 1159 (s, SOy) Hy+HL): 738 (A, 4H, Jya-Jons8.7, A+A A+A’, C)); 127.6 (4C, B+B’, C,+Cy); 130.6 (4C, B+B’, : 48.00/47.77; H: 3.69/4.09;
’ ’ ’ v s o )’ Cy+Cs); 134.1 (4C, A+A’, C+Cy); 137.3 (2C, A+A’, Cy); 1 4.30/4.20
812 (m, Se-Se)  H,+Hy); 7.64 (d, 4H, J,.5=J5.5=8.2, B+B’, 138.9 (2C. B+B°, C,): 1443 (2C. B+B-. Cy)
H,+H,); 10.43 (s, 2H, 2NH) ' ’ U ’ e
7('101}(1‘1’ J4H;JJ3'2f§566:§f1;f*;A;’HH3f7Hg)f ;3638 120.6 (4C, A+A”, C+Cs); 122.7 (2C, B+B”, Cy): 125.8
3249 (s. N.H (d, 4H ]23'1;3,6'5’1; L 775 éd 26ng ;8'0 (2C, A+A’, C)); 128.7 (2C, B+B’, C)); 129.8 (2C, B+B’,
a4 1158%2’ S(') ))’ Sm’:zé B+B H“)' ;)’99'((1 gH’J ’:88'6_]3'“’3, Ce); 130.0 (2C, B+B’, Cy); 130.1 (2C, B+B’, C;); 130.3 :51.87/51.63; H: 3.37/3.77;
G gz o o 8 LTI S T8O DT (2€, BB, Cy); 130.5 (2C, B+B’, Cy); 132.3 (2C, B+B’, :3.78/3.96
806 (m, Se-Se)  Hy); 8.09 (dd, 4H, Jo.=Js.5=13.6, Jos=Jp.a=8.4, 50 022 00 T R B o,
B+B", HytHe); 8.45 (5, 2H, BB, Hy); 1059 (s, 107 1333 (4G, ATA", CovCo): 1346 2C » o
2H, 2NH) 135.1 (2C, B+B’, Cs); 138.7 (2C, A+A’, Cy)
6&9351(1’ J4H; jS'Z_:é]s;zjf A?LA;’HH?*;% ; 17; 120.2 (2C, B+B’, Cy); 121.6 (4C, A+A’, C5+Cs); 123.5
1268 (6. NI (d, e S A 261){’ ST (C, BB, Cy): 1250 2C, A+A’, C)); 126.5 (2C, B+,
45 1164 Es’ sé ))’ Sm,:13, BB H6). §)§7'( 4 d(zﬁ 3 ,:57.% 37 C):129.2(2C, B+B?, Cs); 133.2 (4C, A+A’, CoHCo); 1 49.72/49.56; H: 3.03/3.11;
5 SY2), ST DR 2 8 O RN TE e T 134.4 (2C, B+B’, C¢); 135.8 (2C, B+B’, C,); 138.9 (2C, :7.73/7.69
835 (m, Se-Se)  s=1.3, B+B’, Hy); 8.50 (dd, 2H, J,.5=8.4, Js. A+A’, Coy: 143.5 (2C. BAB". Coy: 151.9 (2C. B+B", Cro):
_ ) _ s “4), . > s “9), . 5 s 10/
=1.7, B+B’, Hy); 9.11 (dd, 2H, J,.5=4.2, J,. 1527 (2C. B+B". Cy)
~=1.7, B+B’, H,); 10.30 (s, 2H, 2NH) ' ’ 2
7.07 (d, 4H, J5,=J56=8.6, A+A’, Hy+H;s); 743 121.8 (4C, A+A’, C5+Cs); 125.6 (2C, A+A’, C)); 127.9
3250 (5, N-H) (d, 4H, J,.5=J5.5=8.6, A+A’, Hy+Hy); 7.47 (m, (4C, B1+B1’, C5+Cs); 129.0 (2C, B2+B2’, C,); 129.4 (4C,
46 1157 (S’ SO )’ 6H, B2+B2’, HytH,+Hs); 7.69 (dd, 4H, Jo5=Js.  B1+B1’, C,+Cy); 129.6 (4C, B2+B2’, C,+Cq); 130.3 (4C, 1 55.81/55.35; H: 3.62/3.51;
206 (m’ Se-éé) 5=7.1, Jo4=Js4=1.5, B2+B2’, Hy+Hy); 7.84-7.87  B2+B2, C5+Cs); 133.7 (4C, A+A’, C,+Cy); 134.6 (2C, :3.61/3.58
’ (m, 8H, B1+B1°, Hy+Hy+Hs+Hg); 10.57 (s, 2H,  B1+B1’, CJ); 138.8 (2C, A+A’, Cy); 139.0 (2C, B1+B1’,
2NH) C)); 1453 (2C, B2+B2’, C))
3249 (m, N-H),  3.80 (s, 6H, N-CH3); 7.02 (s, 2H, B+B’, H,), 35.4 (2C, N-CH3); 121.5 (4C, A+A’, C3+Cs); 125.8 (2C, - 36.99/36.90: H: 3.15/3.51:
47 1145 (s, SO»), 7.10 (d, 4H, J3,=Js6=8.1, A+A’, HytHs); 741 A+A’, C)); 127.5 (2C, B+B’, Cs); 128.7 (2C, B+B’, Cy); e DG

825 (m, Se-Se)

(S, 2H, B+B’, HS), 7.47 (d, 4H, J2_3:J6_5:8.1,

133.9 (4C, A+A’, C,+Ce); 138.2 (2C, A+A’, C)); 142.5

1 12.94/12.52




A+A’, HyHHy); 10.99 (s, 2H, 2NH) (2C, B+B’, C))

7.08 (d, 4H, J3,=J56=8.6, A+A’, H3+H5); 7.12 , X , X
3246 (m, N-H),  (dd, 2H, , Jsa=4.9, Jos=3.8, B+B’, Hy): 745 (d,  L21.6 (4G ATA’, C5tCs); 126.0 2C, A+A’, C1); 128.5

B NSES0) e AR s, SRR CRIRSIGANL CIR ia0e, et 20
814 (w, Se-Se) J5.4=3.8, Js5=1.3, B+B’, Hs); 7.90 (dd, 2H, Js. s An ST 3 220 ’ A DR
140.6 (2C, B+B’, C,)

4:4.9, J3.5:1.3, B+B’, H3)
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Figure S1. "H-NMR spectrum for compound 1.

5.5

5.0

T
4.5

T

4.0
f1 (ppm)

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0



3 3 & N °

o} o N It} o

g g 8 S ]
 3E+05
[ 2E+05
 2E+05
 2E+05
r 1E+05
50000

|

| |
1 h | |
l . L L

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S2. >C-NMR spectrum for compound 1.
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Figure S3. "H-NMR spectrum for compound 2.
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Figure S4. >C-NMR spectrum for compound 2.
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Figure S5. "H-NMR spectrum for compound 3.
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Figure S6. >*C-NMR spectrum for compound 3.
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Figure S7. "H-NMR spectrum for compound 4.
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Figure S8. >C-NMR spectrum for compound 4.
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Figure S10. *C-NMR spectrum for compound 5.
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Figure S11. "H-NMR spectrum for compound 6.
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Figure S12. *C-NMR spectrum for compound 6.
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Figure S13. "H-NMR spectrum for compound 7.
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Figure S14. C-NMR spectrum for compound 7.
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Figure S16. >C-NMR spectrum for compound 8.
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Figure S17. "H-NMR spectrum for compound 9.
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Figure S18. >C-NMR spectrum for compound 9.
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Figure S19. "H-NMR spectrum for compound 10.
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Figure S22. *C-NMR spectrum for compound 11.
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Figure S23. "H-NMR spectrum for compound 12.



137.02
—130.38
~—~129.06

32.40

21.55

T T T T T T T T T

150 140 130 120 110

Figure S24. >C-NMR spectrum for compound 12.
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Figure S26. >C-NMR spectrum for compound 13.
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Figure S27. "H-NMR spectrum for compound 14.
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Figure S28. >C-NMR spectrum for compound 14.
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Figure S29. "H-NMR spectrum for compound 15.
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Figure S32. >C-NMR spectrum for compound 16.
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Figure S33. "H-NMR spectrum for compound 17.
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Figure S34. >C-NMR spectrum for compound 17.
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Figure S35. "H-NMR spectrum for compound 18.
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Figure S36. >C-NMR spectrum for compound 18.
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Figure S38. >C-NMR spectrum for compound 19.
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Figure S40. >C-NMR spectrum for compound 20.
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Figure S42. >C-NMR spectrum for compound 21.
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Figure S43. "H-NMR spectrum for compound 22.
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Figure S45. "H-NMR spectrum for compound 23.
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Figure S46. >C-NMR spectrum for compound 23.



8000

—7.20

717

—~7.03
—6.92

_~6.07
™-6.05
—4.07
—3.89

7500
; 7000
; 6500
; 6000
; 5500
; 5000
; 4500
; 4000
; 3500
; 3000
; 2500
; 2000

1500

1 N T O I -
PP I

e -500

~
T

e

< <
S -

T T T T T

0 5.5 5.0 4.5

T T T T T T T T T T T T T T 1
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

o | 197

8.0 7.5 7.0 6.5

Figure S47. "H-NMR spectrum for compound 24.
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Figure S49. "H-NMR spectrum for compound 25.
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Figure S50. >C-NMR spectrum for compound 25.
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Figure S52. >C-NMR spectrum for compound 26.
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Figure S53. "H-NMR spectrum for compound 27.
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Figure S59. "H-NMR spectrum for compound 30.
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Figure $63. "H-NMR spectrum for compound 32.
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Figure $65. "H-NMR spectrum for compound 33.
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Figure $66. *C-NMR spectrum for compound 33.
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Figure S67. "H-NMR spectrum for compound 34.
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Figure $68. *C-NMR spectrum for compound 34.
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Figure S71. "H-NMR spectrum for compound 36.
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Figure S72. >C-NMR spectrum for compound 36.
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Figure S73. "H-NMR spectrum for compound 37.
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Figure S74. *C-NMR spectrum for compound 37.
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Figure S75. "H-NMR spectrum for compound 38.
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Figure S76. *C-NMR spectrum for compound 38.
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Figure S77. "H-NMR spectrum for compound 39.
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Figure S78. *C-NMR spectrum for compound 39.

100

T

90

T

80
f1 (ppm)

T

70

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

~-5000

85



2400

10.76
8.06
8.03
7.93
7.91

L
X7

_~7.45
N-7.43
_~7.04
~-7.02

2300
2200
2100
2000
r 1900
r 1800
1700
1600
1500
1400
1300
1200
1100
1000
900

800

700

600

500

400

300

\ L )

ro
%
N

5 & % o

-200

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1

120 115 11.0 105 10.0 95 9.0 8.5 8.0 7.5 70 6.5

Figure S79. "H-NMR spectrum for compound 40.



N 298 88 @Rke
¥ gsa g8 =[u¢
\ [N\ [ /7 \N
|
| | ‘
| o
[
T T T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 60 50 40 30 20 10

Figure S$80. *C-NMR spectrum for compound 40.
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Figure S81. "H-NMR spectrum for compound 41.
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Figure $82. *C-NMR spectrum for compound 41.
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Figure $S83. "H-NMR spectrum for compound 42.
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Figure S84. *C-NMR spectrum for compound 42.
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Figure $85. "H-NMR spectrum for compound 43.
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Figure $86. *C-NMR spectrum for compound 43.
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Figure S87. "H-NMR spectrum for compound 44.
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Figure $88. *C-NMR spectrum for compound 44.
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Figure $89. 'H-NMR spectrum for compound 45.
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Figure $90. *C-NMR spectrum for compound 45.
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Figure S91. "H-NMR spectrum for compound 46.
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Figure S93. "H-NMR spectrum for compound 47.
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Figure S94. *C-NMR spectrum for compound 47.
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Figure S95. "H-NMR spectrum for compound 48.
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Figure S96. >C-NMR spectrum for compound 48.
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