Supporting Information

I./H,O, mediated synthesis and photophysical properties
of imidazole-fused heterocycles via [4+1] cyclization

approach

Haonan Li*, Chenping Gao?, Qingjie Liu?, Yanchun Guo*?, Shuxia Cao! and Yunfen Zhao'2

Address: ! College of Chemistry, Zhengzhou University, Zhengzhou, Henan 450001, China
2 Institute of Drug Discovery Technology, Ningbo University, Ningbo, Zhejiang 315211,

China

Email: Yanchun Guo 1 ycguo@zzu.edu.cn

* Corresponding author



Tabl e of Content s

1. General Experimental Information ............ccccevvviviiiiiiiin e, 3

2. Optimization of Reaction Conditions and Control

=] 11 4= | 4
3. General ProCeAUIE .....ciii i 8
4. Photophysical Properties of Selected Products.................... 9
5. Experimental Characterization Data for the Products ........ 13
6. REFEIENCES ..o 38

7. Copies of NMR Spectra for Compounds........ccccceeeveeeeeeeeenen, 40



1 Gener al |l nf or mati on

Reagents, ,smd vamalsyti cal met hods:
Unl ess otherwise notadyi aldl oveacniden snawpRhiEimespher.
reagents were from commerci al sources andédl bsed as

solvents were dried by st et asd.otl awaimn icchu eosgnad rody r daip i
was perfor mpadl ot@®B0Ormmdsxhhes) wusing petroleum ether (b
acetate a8¥MRIlsupenctt.ra were recorded on'Ha NBIRulaéeér Avan
400 MKz NMR at ,AhHF MNKIR37aBlHzNMRspectral data were r e,
in ppmereéloattietramet hyl silane (TM&HN NMMRi7ntZer,nal st a
NMRiIi 77DMSQH(NMR 5.'Z0NMR 39as§23o0lAvVenctoupling constan
are reporTha fiml IHEwi ng abbreviati ons wpatt aesres t o
when appropriate: s = singlet, d = doubl et, dd =
doublets, t = triplet, dt = doubl e Hirghpbet utgon quz:
mass spect oaprfdHRMSg-BEx aat i veHRMD i (tTThaegpgr mo Fi sher Sci e
Wal t ham, Mas. Ad d hutsheag t ani nes and al dehydes used he
avai lTahbel eeraw mat eri al wesreed puwr o hidessadiafert,caac lsloi n

on.



2.0ptimization of Reaodi cCon€Coodi

experi ment
Tabl eOStli. mi zat i g@n3ebrlat i ng

Solvent, Temp, Time
1a 2a 3a 3b
H20; Solve| Timg Temp.|l Yiel @bl vYiel db]
Entor|l x mn
( mmo (5Lm (h) (°C) 3a 3b
1 0 3 CHCN 1.2 70 0 0
2 0.2 3 CHCN 1.2 70 25 48
3 0.3 3 CHCN 1.2 70 19 58
4 0. 4 3 CHCN 1.2 70 12 69
5 0.5 3 CHCN 1.2 70 0 76
6 0.6 3 CHCN 1.2 70 0 72
7 0.5 2 CHCN 1.2 70 7 69
8 0.5 4 CHCN 1.2 70 3 67
9 0.5 5 CHCN 1.2 70 5 6 4
10 0.5 6 CHCN 1.2 70 5 6 2
11 0.5 3 DMF 1.2 70 0 75
12 0.5 3 DMS O 1.2 70 0 74
13 0.5 3 THF 1.2 70 32 47
14 0.5 3 Di oxa 1.2 70 29 32
15 0.5 3 DCE 1.2 70 4 8 39
16 0.5 3 H20 1.2 70 0 35
17 0.5 3 CHCHOH 1.2 70 10 73
18 0.5 3 CHCN 0.5 70 11 69
19 0.5 3 CHCN 1 70 7 77
20 0.5 3 CHCN 2 70 0 84
21 0.5 3 CHCN 3 70 0 61
22 0.5 3 CHCN 4 70 0 54
23 0.5 3 CHCN 5 70 0 39
24 0.5 3 CHCN 2 20 0 67
25 0.5 3 CHCN 2 40 0 87
26 0.5 3 CHCN 2 60 0 8 6
27 0.5 3 CHCN 2 80 0 81
28 0.5 3 CHCN 2 90 5 79
l[Reaction dandd.iq immod:)6 mi@o Mmo!,kOH 3 mmoiCN, (G n
h4a®C, in an oil bl &k sho, | aotpeedn eydi etludb.e ,




Tabl2eOElt i mi zart | gendeEflat i ng

CL.
NH,

CHO
10

1,(10 mmol%), H,0,

Solvent, Temp, Time

H
1b 2a 3c
2 a Sol ven| Time| Temp|Yi el d°
Ent nf HO2( mmo
(mmol ) (5Lm (h) (°C) 3c
1 2 1 CHCN 2 50 59
2 3 1 CHCN 2 50 67
3 4 1 CHCN 2 50 69
4 5 1 CHCN 2 50 71
5 6 1 CHCN 2 50 73
6 7 1 CHCN 2 50 76
7 8 1 CHCN 2 50 70
8 7 0. 4 CHCN 2 50 66
9 7 0.6 CHCN 2 50 74
10 7 0. 75 CHCN 2 50 77
11 7 1.25 CHCN 2 50 80
12 7 1.75 CHCN 2 50 81
13 7 2 CHCN 2 50 78
14 7 1.75 DMF 2 50 66
15 7 1.75 DMSO 2 50 68
16 7 1.75 THF 2 50 53
17 7 1.75 Di oxan g 2 50 39
18 7 1.75 DCE 2 50 63
19 7 1.75 H2O 2 50 41
20 7 1.75 CHRCHOH 2 50 79
21 7 1.75 CHCN 1 50 83
22 7 1.75 CHCN 2.5 50 76
23 7 1.75 CHCN 3 50 74
24 7 1.75 CHCN 4 50 70
25 7 1.75 CHCN 5 50 6 8
26 7 1.75 CHCN 1 rt 69
27 7 1.75 CHCN 1 45 78
28 7 1.75 CHCN 1 60 85
29 7 1.75 CHCN 1 80 90
30 7 1.75 CHCN 1 90 86
laReaction dd(nidimn2ean)s,:75 mmob0 )mmdDH)7, nmHno 4CN, (BH 1
h, °860 in an oi |l Dbldiltsho | aotpeedn eydi etludb.e,




Scheme S1. Control Experiment

R
Xy NH, CHO N N
@l N + standard conditions N
Z radical inhibitors XN
(4 equiv)
1a 2a 3al/3b

For generating 3a: R = H, 1a:2a = 2:1,l, (10 mmol%), 3 h, 60 °C

TEMPO (60 °C) 79% 3a (without TEMPO, 84% 3a)
BHT (60 °C) 71% 3a  (without BHT, 84% 3a)

For generating 3b: R =1, 1a:2a = 1:2, |, (0.5 mmol), 2 h, 40 °C

TEMPO (40 °C) 84% 3b (without TEMPO, 87% 3b)
BHT (40 °C) 72% 3b (without BHT, 87% 3b

R
(b) | _N + ©/ standard conditions s _N—v
I, (0 mmol)
1a 2a 3al3b 0%
kl (20 %), H,05 (3 I
1a + 2a (20 mmol%), H,05 ( mmo)‘3a (0%):
CH3CN, 60 °C, 3 h
1a + 2a kl (20 mmol%), 02~3a (0%):
CH3CN, 60 °C, 3 h
1a + 2a Kl (1 mmol), H,O, (3 mmol) 3b (0%)-
CH3CN, 40°C, 2 h (0%);
kl (1 mmol), O, (3 mmol)
1a + 2a 2 3b (0%):
CH3CN, 40°C,2h (0%);
(c) 3a I, (10 mmol%), H,0, (3 mmol)
3b (69%
1 mmol CH3CN, 60 OC, 3h ( 0)
1a + 2a I, (0.5 mmol), H,O, (3 mmol)= 3b (81%):
1a = 2a =0.8 mmol CH4CN, 40°C, 2 h
1a + 2a I, (0.5 mmol), H,05 (3 mmol) 3b (929
1a = 2a=0.8 mmol ~ CH,COOH (Ta:zaH'=1:1:1) . -0 (02 7%)
CH3CN, 40°C, 2 h
1 2 I, (0.5 mmol), H,O, (3 mmol
a+2a 2 ( ), H20; ( )=3b(96%)

1a =2a=0.8 mmol PhCOOH(1a:2a:H*=1:1:1)
CH4CN, 40 °C, 2 h

(d) 1a=0.8 mmol, 2a = 0.4 mmol
1a + 2a |2 (10 mmol%), 02

~3a (64%); 1a + 2a _I2 (10 mmol%), N,

CH3CN, 60 °C, 3 h CH3CN, 60 °C, 3 h

I, (10 mmol%), air
1a + 2a 2 .
CH4CN, 60°C, 3 h 32 (57%)

3a (trace)



(e)1a=0.8 mmol, 2a = 1.6 mmol

I2 (0.5 mmol), O, 3b (0%) I, (0.5 mmol), N,
» A 0
1a+2a CH,CN,40°C,2h  and 3a (71%); at2a CH4CN, 40°C, 2 h 3b (0%)
I, (0.5 mmol), air 3b (0%)
1a+2a >

CH3CN, 40°C,2h and 3a (61%)



3 Gener al Procedur e

1.1

1.2.

1.3.

Gener al Procedure A
GenerPalocedures for t h h Syiynti deasziay Ay Bi d3i ne by
benzal dehggdgr adidnemet hégoadi menol2aal @. £ gmmpagl , 1

eq.2(,25l. 4 mg, 10 mmol %), 30% hydrNOG§e&m werreoxi de (
transferred i Abbbt a mBhuimbspkeasywsidctrhi cal condensi ng
Then the r evaptliacredf ianska heating bl €.k Thet was
reaction was monitor ed shoynec hbdcni@i g tthe Tle@.ctAfotn
was altltooweaolr oom temperature. The mixture was ¢cQ0
pressure and the residue was purified by flash
with petroleum ether/ Et OAc (v/¥Ba= 20:1 to 5:1)
Gener al Procedure B

GeneraldPrecef or the-iSyddgihernymd dafza) Ay bi di ne,

by benzal de2lpyde damemet hafBabi mhegl@,1. 6 mmol ,
2eq.2)(, 1217 mg, 0.5 mmol), 30% hydadN¢Hée)ym werexi de (
transf err edr dudbtoo tao nepflu limgp leas ppietrhi cal condensi ng
Then the r evaptliacredf ianska heating bl €.k Thet was
reaction was monitor ed shoynec hodicniki g tthe Tle@.ctAfotn
was altloowealolr oom temperature. The mixture was ¢co0
pressure and the residue was purified by fl ash
with petroleum ether/ Et OAc (v/¥8b= 15:1 to 3:1)
Gener al Procedure C

GenerRirlocedur es for t h e-p hSynfyHbheensziismi d & z 04 e by
benzal dehygyddamenedi BmLnemmoll,2all.eqy5) mmol , 1.75
eq.2(,25lL. 4 mg, 10 mmol %), 30% hy€rNGé§em werreoxi de (
transferred i rAbtoa tfad Mk imbp easywhicetrhi cal condensi ng
Then the r evaptliacredf iaxska heating bl €.k Tthet was
reaction was monitor ed shoynec hbdicnkei hg tthe Tle@.ctAfotn

was altloowealolr oom temperature. The mixture was <coQo
pressure and the residue was purified by fl ash
with petroleum ether/ Et OAc (v/\¥8c.= 20:1 to 5:1)



4 Photoph¥Yrsopgeailt $ed se c®Rfeodduct s

=N = /N
N
N /
X N = N=
N
/
/\ N
=N
3an CN
3aaa 3aac

Dioxane DCM CHOH DMSO Dioxane DCM CHOH DMSO Dioxane DCM CHOH DMSO

Figure S1. Partially selected emission of obtained 3an, 3aaa, and 3aac in four solvents under
365nm irradiation.

Table S3. Wavelengths of maximum absorbance and maximum emission and Stokes shift and
the fluorescence quantum yields of selected products in DCM, Dioxane, MeOH, and DMSO.

aabs(nm) (1l ogl) & e m( riStokes shift cm™)

SN0 DCM Dioxane MeOH DMSO DCM Dioxane MeOH DMSO
3a 320(3.84) 321(4.15) 313(4.00) 324 (4.16) 455 (9272) 457 (9271) 451 (9776) 460 (9125)
3b 329 (4.03) 328(4.14) 320(4.04) 331 (4.08) 468 (9028) 466 (9029) 459 (9464) 468 (8844)
3ab 315(3.86) 310(4.14) 309(3.91) 316 (4.00) 451 (9573) 453 (10183) 443 (9789) 451 (9473)
3ac 326 (3.95) 322(4.13) 320(4.04) 329 (4.09) 457 (8793) 457 (9174) 451 (9077) 456 (8465)
3ad 315(3.92) 307 (4.19) 309(3.90) 318 (4.07) 461 (10054) 462 (10928) 454 (10336) 459 (9660)
3an 362 (4.14) 360(4.30) 352(4.18) 368 (4.26) 447(5253) 439 (4999) 463 (6811) 470 (5897)
3a0 338(3.82) 340(3.94) 333(3.75) 346 (3.85) 453 (7511) 453 (7337) 448 (7709) 447 (6530)
3ar 315(4.00) 313(4.06) 309 (4.06) 320 (4.10) 462 (10101) 461 (10257) 456 (10433) 466 (9791)
3at  308(4.07) 306 (4.18) 304 (4.04) 314 (4.19) 474 (11370) 468 (11312) 466 (11436) 473 (10705)
3au 329 (4.20) 332(4.20) 324 (4.16) 336 (4.16) 468 (9028) 463 (8522) 462 (9219) 462 (8117)
3av 337 (4.04) 338(4.15) 334 (4.07) 340 (4.16) 472 (8487) 472 (8399) 465 (8435) 476 (8403)

3aw  351(3.90) 350(4.16) 343(4.09) 352(4.11) 437 (5607) 438 (5740) 428 (5790) 434 (5368)
3ax 329 (4.23) 328(4.21) 320(4.06) 327 (4.16) 459 (8609) 458 (8654) 455 (9272) 461 (8889)
3ay 350 (4.14)  350(4.31) 343(4.23) 353(4.27) 436 (5636) 438 (5740) 429 (5844) 435 (5340)
3az 330(3.93) 328(4.13) 327 (4.10) 334 (4.12) 455 (8325) 458 (8654) 449 (8309) 457 (8058)

3aaa 340(3.89) 339(4.09) 348(4.07) 348 (4.09) 448 (7090) 450 (7276) 430 (5480) 434 (5694)

3aab 324(3.96) 317(4.17) 320(3.84) 328 (4.10) 470 (9588) 467 (10132) 466 (9791) 470 (9211)

3aac 310(4.02) 306 (4.17) 299 (4.21) 311 (4.23) 489 (11808) 491 (12313) 484 (12784) 489 (11704)
3c 303(4.37) 305(4.46) 302 (4.54) 306 (4.54) 357 (4992) 356 (4697) 355 (4944) 361 (4979)
3cu 292 (4.32) 293(4.42) 288(4.13) 292 (4.34) 365 (6849) 362 (6505) 357 (6711) 368 (7073)




Table S4 Fluorescence quantum yields of 20 selected compounds in DCM, Dioxane,
MeOH and DMSO

Quantum Yield

S.NO .
DCM Dioxane MeOH DMSO
3a 0.0720 0.0688 0.0757 0.0880
3b 0.05 0.05 0.05 0.05
3ab 0.0728 0.0588 0.0864 0.1064
3ac 0.0656 0.0656 0.0713 0.0920
3ad 0.0609 0.0435 0.0720 0.0856
3an 0.5125 0.3488 0.3411 0.4670
3a0 0.0782 0.0922 0.0909 0.1437
3ar 0.0520 0.0547 0.0598 0.0773
3at 0.05 0.05 0.0529 0.0642
3au 0.0539 0.0753 0.0729 0.1273
3av 0.05 0.05 0.05 0.0538
3aw 0.1658 0.2222 0.1822 0.2021
3ax 0.0540 0.0565 0.0635 0.0631
3ay 0.1490 0.1708 0.1691 0.1883
3az 0.0737 0.0846 0.05 0.0878
3aaa 0.0891 0.1090 0.05 0.1602
3aab 0.2694 0.2186 0.2817 0.2518
3aac 0.1587 0.1707 0.1218 0.1516
3c 0.6374 0.5777 0.5007 0.5601
3cu 0.4999 0.3822 0.5673 0.4688

10
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Table S5. Comparison of experimental absorption wavelengths for selected compounds with
theoretical calculations: electron transition, HOMO and LUMO energies, oscillator intensity, and

absorption wavelength.

I exp Enomo ELumo I carc "
S.No. Solvents E (eV) fosc Transitions
(nm) (eV) (eV) (nm)
DCM 320 -6.35 0.10 283 4.39 0.5419 HYL+1 O
Dioxane 321 -6.32 0.07 283 4.38 0.5473 HYL+1 O
3a .
MeOH 313 -6.38 0.11 280 4.43 0.5000 HYL+1 O
DMSO 324 -6.37 0.11 283 4.38 0.5390 HYL+1 O
DCM 362 -6.48 -0.73 325 3.81 0.6746 HYL O. 6
3 Dioxane 360 -6.56 0.7t 322 3.85 0.6616 HYL O. 6
an »
MeOH 352 -6.48 0. 7. 323 3.84 0.6233 HYL O. 6
DMSO 368 -6.47 -0.73 326 3.80 0.6746 HYL O. 6
DCM 308 6.2 0.14 276 4.48 0.6238 HYL+1 O
Dioxane 306 -6.18 0.13 277 4.48 0.6127 HYL+1 O
3at "
MeOH 304 -6.27 0.14 275 451 0.5909 HYL+1 O
DMSO 314 -6.25 0.14 276 4.48 0.6229 HYL+1 O
DCM 350 -6.36 -0.21 310 3.99 0.5956 HYL 0.6
3 Dioxane 350 -6.30 -0.16 311 4.00 0.5623 HYL 0. 6
a »
Y MeOH 343 -6.39 -0.24 309 4.01 0.5713 HYL O. €
DMSO 353 -6.39 -0.24 310 3.99 0.6009 HYL 0. 6
DCM 340 -6.52 -0.30 303 4.09 0.4361 HYL 0. 6
3 Dioxane 339 -6.56 -0.28 299 4.15 0.5299 HYL 0. 6
aaa "
MeOH 348 -6.52 -0.30 302 411 0.4471 HYL O. €
DMSO 348 -6.52 -0.31 304 4.08 0.5160 HYL 0. 6
292 4.25 0.4750 HYL+1 O
DCM 310 -6.13 -0.11 ..
267 4.64 0.4904 HYL+2 O
293 4.24 0.4701 HYL+1 O
Dioxane 306 -6.09 -0.11 "
266 4.66 0.5393 HYL+2 O
3aac "
289 4.29 0.4496 HYL+1 O
MeOH 299 -6.17 -0.10 "
266 4.66 0.4561 HYL+2 O
291 4.25 0.4738 HYL+1 O
DMSO 311 -6.16 -0.11 "
267 4.64 0.4661 HYL+2 O
DCM 303 -7.08 -0.30 269 4.60 0.9077 HYL 0. 6
3 Dioxane 305 -7.03 -0.25 268 4.62 0.9025 HYL 0. 6
c »
MeOH 302 -7.13 -0.30 266 4.66 0.8551 HYL O. €
DMSO 306 -7.12 -0.31 268 4.63 0.8928 HYL 0. 6
DCM 292 -7.15 -0.13 259 4.80 0.7549 HYL 0. 6
3 Dioxane 293 -7.06 -0.09 260 4.77 0.7732 HYL 0. &6
cu
MeOH 288 -7.20 -0.13 256 4.84 0.6942 HYL 0. &6
DMSO 292 -7.19 -0.16 258 4.80 0.7479 HYL 0. &6

12



5Experi ment al Characterization L

3-Pheniymi dazapyrisi)fle (3a

Fromy2ri di nemeO08rmmoa2reqgheafd ben0amuahegde f ol | owi ng
the gener al procedure A, the title compound (65. 2
sol i d. Rf = 0. Bet(hpyelt radl®et Gant;fép NMR€400 MHz, CDCls) U: 8. 10

(d, J=6.8 Hz, 1H), 7.66 (d, J = 6.76 Hz, 2H), 7.49-7.16 (m, 5H), 6.55 (dd, J = 8.8, 6.0 Hz, 1H),

6.38 (t, J=6.8 Hz, 1H); ®*CNMR (101 MHz,CDCIs) tG4: 138.22, 131.61, 130. 44,
127.89, 121.36, 120.63, 118.74, 113.03.

N
N
N7

3(2 1 uor opihmind/d 2af yir, i5q i3 &% )

Fronmpy2ri di nemet.Bmmohnéqh e affd udne mz al d@hnyblel ef.) ,

foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf #e tOh y3l (adzelt:tro)lHd N&R (400 MHz,rCDCls)

a:  77.6@8(0, 2H), 7.52 (s, 1H), 7.36 (s, 2H), 7.45-7.31 (m, 1H), 7.14 (t, J = 9.2 Hz, 1H), 6.66

(dd, J=8.4,5.88 Hz, 1H) , 6.48 (t, J = 6.8 Hz, 1H); ¥*C NMR (101 MHz, CDClIs) U: 159.92 (d, J

= 247.7 Hz), 133.54, 132.22, 132.19, 131.78, 130.84 (d, J = 8.2 Hz), 124.85 (d, J = 3.6 Hz),

122.35, 122.29, 120.93, 119.03, 118.39, 116.18 (d, J = 21.5 Hz), 112.80; °F NMR (376 MHz,

CDCl3) -i11.14.

= N=
N
N7

F

3-(3-fluorophenyl)-imidazo[1,5-a]pyridine (3ac)?:

Fromy2ri di nemet0.Bmamoh2négh e affd udne mz al d@hnymblel ef.) ,

foll owing the gener al procedure A, the title compo
yell ow solid. Rf #etOhy3l (gedt:tEo) BHd NMR (400 MHz,rCDCls)

d: 8. D=67.4Hd 1H), 7.45-7.34 (m, 3H), 7.32-7.27 (m, 2H), 6.94 (td, J = 8.6, 2.2 Hz, 1H),

6.54 (dd, J = 8.9, 5.6 Hz, 1H), 6.39 (t, J = 6.9 Hz, 1H); *3*C NMR (101 MHz, CDCls) tG: 162. 90

(d, J=247.5Hz), 136.78, 132.44, 131.90, 130.50 (d, J= 9.3 Hz), 123.13 (d, J = 2.9 Hz), 121.186,

120.90, 119.03, 118.74, 115.31 (d, J = 21.1 Hz), 114.83, 114.60, 113.42; °F NMR (376 MHz,

CDCls) -i11.82.

13



F
3(4 1 uor opihmindgd 2@ Ay Bi di%he (3ad)

Fronmy2ri di nemet0.Bmamohneqh e affd udne mz al d@hnynblel ef.) ,

foll owing the gener al procedure A, the title compol
yell ow solid. Rf #etOhy3l (guet:to) Hd NMR (400 MHz,rCDCls)

a: 8. D97.2Hd 1H), 7.78-7.61 (m, 2H), 7.46 (s, 1H), 7.40 (d, J = 8.6 Hz, 1H), 7.13 (t, J

= 8.6 Hz, 2H), 6.64 (dd, J= 8.8, 6.4 Hz, 1H), 6.48 (t, J = 6.9 Hz, 1H); 3C NMR (101 MHz, CDCls)

a: 162J9249.8 HtE), 137.33, 131.59, 129.85 (d, J = 8.3 Hz), 126.66, 121.12, 120.59,

118.85, 118.76, 116.01 (d, J = 21.6 Hz), 113.22; °F NMR (376 MHz, CDCls)  -1i12.10.

= N
N
N7
Cl

3(Zhl orop-hmnga o[ Ay 5( 68 %k &

Fronmnmpy2ri di neme t0.Bmmoh tnéeqgN e aZacdh | or o b e n zOdImdel,H edg)e, (

foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( Ret-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac
a: 8. D=57.2Hz 1H), 7.60 (d, J = 8.5 Hz, 2H), 7.43 (s, 1H), 7.35 (d, J = 8.5 Hz, 3H), 6.59

(dd, J=9.0, 6.4 Hz, 1H), 6.43 (t, J = 6.8 Hz, 1H); ®*C NMR (101 MHz,CDCls) &d: 137. 01, 134. 3
131.82, 129.18, 129.00, 128.91, 121.14, 120.88, 118.92, 118.82, 113.37.

Z—

N /N

Cl

3(@hl orophemng b ra][dy i difine (3af)

From 2-pyridinemethanamine (0.8 mmol, 2 eq.) and 3-chlorobenzaldehyde (0.4 mmol, 1 eq.),
following the general procedure A, the title compound (77.5 mg, 85%) was obtained as a faint
yellow solid. Rf = 0.3 (petroleum ether / ethyl acetate = 20:1 - 5:1). *H NMR (400 MHz, CDCls)
d: 8.04 (d, J= 7.0 Hz, 1H), 7.64 (s, 1H), 7.50 (d, J = 7.2 Hz, 1H), 7.39 (s, 1H), 7.34-7.16 (m,
3H), 6.55 (t, J = 6.6 Hz, 1H), 6.39 (t, J = 6.5 Hz, 1H); 1*C NMR (101 MHz, CDClIs) d: 135.45,
133.77, 131.02, 130.82, 129.06, 127.30, 126.65, 124.45, 120.02, 119.89, 117.99, 117.64,
112.38.
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Z
N
N7

Cl
3(4hlorophmngb oAy i dithe (3ag)
Froxpyridi nemetO.Bmamoh theq) e afcdh 4o r o b e n z0dlmdel Hedq)e, (
foll owing the gener al pr @6 ey A%PB Awa st hoeb ttaiitnleed caosm pao |
yell ow sol i d. Rf = 0.3 ( @Ret-Ao)ltd NMR (400 MHz,rCDClz) et hy | ac e
a: 8. 1=07.4Hd 1H), 7.85-7.65 (m, 2H), 7.46 (s, 1H), 7.41 (d, J = 9.1 Hz, 1H), 7.14 (t, J
= 8.6 Hz, 2H), 6.66 (dd, J=9.8, 6.3 Hz, 1H), 6.49 (t, J = 6.6 Hz, 1H); 3C NMR (101 MHz, CDCls)
a: 134.56, 133.06, 1128182, 828.32, 12298,.120899, 119.259117483,,
117.23, 111.45.
ZZar—
N

x N7
Br

3(DdDromophemiytdpzaldyni difhe (3ah)

Fronmrmpy2ri di neme t0.Bmmol tnéqh e a fbod 02no b e n z al.4drenblyleée) ,(

foll owgenget dole procedur e 2,1 .m4h,e &4 %)l ewacso nopbotuanidn (d a's
yell ow sol i d. Rf = 0.3 ( @Ret-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac
a: 7 .XB=17.4dd 1H), 7.51-7.42 (m, 3H), 7.39 (d, J = 8.6 Hz, 1H), 7.34 (t, J = 8.0 Hz, 1H),

7.29-7.20 (m, 1H), 6.64 (dd, J = 9.1, 6.8 Hz, 1H), 6.44 (t, J = 5.6 Hz, 1H); *C NMR (101 MHz,

CDCls) U : 136. 89, 133. 26, 133.18, 131.58, 130. 93, 127.

118.41, 112.62.

Za—
N
x N7

Br

3(dromophemiybdpzaldyni difine (3ai)

Fronmpy2ri di neme t0.Bmmol 2néqh e a fbd o3mo b e n z al.4drenblyleée) ,(

foll owing the gener al pr ® 2Qendyu, r e8 54%) twhaes toibttlael nceodm paocsi
yell ow solid. Rf = 0.3 ( Ret-Ao0)ltidNMR (400 MHz,ICDCls) et hy |l ac e
d: 8. D=87.1Hd 1H), 7.83 (s, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.45-7.37 (m, 2H), 7.34 (d, J

= 8.4 Hz, 1H), 7.22 (t, J = 7.6 Hz, 1H), 6.60 (dd, J = 8.9, 6.4 Hz, 1H), 6.44 (t, J = 7.6 1H); 13C

NMR (101 MHz, CDCls)  186.49, 132.37, 131.94, 131.39, 130.69, 130.42, 126.09, 123.04,

121.15, 121.02, 119.13, 118.81, 113.54.

15



Br
3(dbromophemytdpzaldyni diine (3aj)
Fronmpy2ri di neme t0.Bmmol 2neéqh e a fbd odmo b e n z al.4drenblyleée) |, (
foll owing the gener al pr @ 2emdyu r e8 5A%) twhaes toibttlae nceadm pacs
yell ow soDi d. (Rétrol eum e2t0Oh-ér) £H NMR (409 MHz,sCO@lH at e =
a: 8. D=86.6Hd 1H), 7.58-7.40 (m, 4H), 7.41 (s, 1H), 7.32 (d, J = 9.5 Hz, 1H), 6.57 (dd,
J=8.8, 6.3 Hz, 1H), 6.41 (t, J = 6.7 Hz, 1H); **C NMR (101 MHz, CDCls)  1B6.99, 136.43,
132.11, 131.85, 129.33, 129.20, 122.48, 121.13, 120.93, 118.97, 118.82, 113.43.

o~
N
N
NO,

3(dhitrophemyghyaoa][dy i difhe (3ak)

Fronmy2ri di nemet0.Bamaoh theqg)e a(pand trem z al d(@hmniblel eq.) ,

foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( Ret-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac
a: 8. J=4.7dd 1H), 7.80-7.70 (m, 2H), 7.67-7.57 (m, 3H), 7.52 (d, J = 7.7 Hz, 1H), 6.77

(dd, J=9.2, 6.6 Hz, 1H), 6.56 (t, J = 6.6 Hz, 1H); *C NMR (101 MHz,CDCls) &4: 148. 67, 133. 4
133.29, 132.84, 131.65, 130.18, 125.07, 125.04, 120.96, 120.89, 119.40, 118.74, 113.53.

e
N
N7

NO,

3(ditrophemdhyaoadymri difne (3al)

Frompy2ri di nemethanami ne (-9i ®reanmal deByeég. L0a4diniol
foll owing the general procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( Ret-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac e
a: 8. 70 (-8.25(n, BH), 8.218d, B=B.0 Hz, 1H), 7.72 (t, J = 8.0 Hz, 1H), 7.63 (s, 1H),

7.57 (d, J = 8.0 Hz, 1H), 6.84 (dd, J = 8.6, 6.1 Hz, 1H), 6.72 (t, J = 7.0 Hz, 1H); 13C NMR (101

MHz, CDCls) a: 148. 65, 135. 63, 133. 64, 132. 44, 132.15,
120.92, 119.60, 119.08, 114.22.

2
N
N7

NO,
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3(hitrophemdhypad][dymi dife (3am)
Fromy2ri di neme t0.Bamah heq)e a(pandi threo z a |l d @hmniblel ef.) ,
foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( @et-Ao)ltd NMR (400 MHz,rCDCl3) et hy | ac e
i: 8. 2=8.2Hzx3H),7.91(d, J=8.3Hz, 2H), 7.54 (s, 1H), 7.46 (d, J = 8.9 Hz, 1H), 6.75
(dd, J=9.2, 6.4 Hz, 1H), 6.62 (t, J = 6.6 Hz, 1H); ®*CNMR (101 MHz,CDCls) tG: 146. 91, 136. 5
135.80, 132.93, 127.68, 124.36, 122.35, 121.29, 120.05, 119.13, 114.47.

i —

N
o N7

CN
4i mi daza][dy ®Bydiennzonit il e (3an)
Frompy2ri di nemet hanamine (908 mypmmbEnz@nietqr.i)l eand0 .44 m
foll owing the gener al procedure A, the title compol
yell owrRfsod i..3 (petrol eum2 ®:i%:pAHNMR @00 MizZ, CDElget at e =
a: 8. 2=27.2Hzx 1H),7.88(d, J=8.1Hz, 2H), 7.71 (d, J = 8.5 Hz, 2H), 7.54 (s, 1H), 7.47
(d, J = 8.4 Hz, 1H), 6.75 (dd, J = 9.0, 6.4 Hz, 1H), 6.60 (t, J = 6.8, 1H); *C NMR (101 MHz,
CDCls) U: 136. 11, 134. 71, 132. 77, 132.66, 127. 75, 12
114.21, 111.49.

CF,

3(4trifluoromethyl)-phpypyl dilimedazapl, 5

Fromy2ri di nemet hanamine {(Q@.r8 frirmmlr,omxteqg.l)) beemdz ad dehy
1 eq.), following the gener al procedure A, the tit]l
a faint yellow solid. Rf = 02 03-8()ptel NMPO(#06 M2, et her /
CDCls) U: 81.=8.8 Hz( 1H), 7.84 (d, J = 8.2 Hz, 2H), 7.67 (d, J = 8.2 Hz, 2H), 7.50 (s,

1H), 7.43 (d, J = 9.1 Hz, 1H), 6.69 (dd, J = 8.8, 6.4 Hz, 1H), 6.54 (t, J = 7.0, 1H); **C NMR (101

MHz,CDCls) U: 136.69, 133. 9932.8HZ3 227.275126.00 @,0=272Hz)( d,

124.01 (d, J = 272.7 Hz), 121.41, 121.17, 119.35, 119.00, 113.78; °F NMR (376 MHz, CDCls)

0 -62.65.

3(2met hyl phemdlapd[pyr ( 8d% ¢
Fromy2ri di nemethanami ne (nbet8h ynminboeln z a2 deegh.y)d ea n(d0 .24 mm

foll owing the gener al procedure A, the title compo
17



whigel id. Rf = 0.3 (pet nt2de-tAm) el NMR(400 MHzeCD@Iy) | ac
O: 7.3=&.1Hz1H), 7.58 (s, 1H), 7.48 (dd, J = 12.5, 9.4 Hz, 2H), 7.40-7.28 (m, 3H), 6.72

(dd, J = 9.2, 6.4 Hz, 1H), 6.50 (t, J = 6.7 Hz, 1H), 2.24 (s, 3H): 3C NMR (101 MHz, CDCls) @ :
138.41, 137.87, 130.83, 130.54, 130.38, 129.48, 129.36, 126.00, 121.49, 119.76, 118.56,

118.52, 112.59, 19.76.

=
N
N7

CH;

3(dmet hyl phendhyrady ki difthe (3aq)

Fronmy2ri di nemet hanami ne (nfe t8h yninboel n z a2 ndeeghly)d ead n(e0qg. 34) ,
foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( @et-Ao)ltd NMR (400 MHz,rCDCl:) et hy | ac e
i: 8. d=17.2H» 1H), 7.51 (s, 1H), 7.48-7.38 (m, 2H), 7.34-7.20 (m, 2H), 7.11(d, I = 7.6

Hz, 1H), 6.55 (dd, J = 9.0, 6.4 Hz, 1H), 6.39 (t, J = 6.8 Hz, 1H), 2.31 (s, 3H); 3C NMR (101

MHz, CDCls) U : 138.78, 138. 36, 131. 54, 130. 28, 129. 38,
118.70, 118.68, 112.96, 21.47.

Z N=

N
N7

CH,

3(4met hyl phenmndhayra[dyrni difne (3ar)
Fronmy2ri di neme D.Bmmog2ndgh e afndetdhy | b e nz@4mmelhlyed)e, (
foll owing the general pr océentgu r e6 8A%) twhaes toibttlae nceadm pacs
yell ow sol i d. Rf = 0.3 ( @et-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac e
a: 8. J=37.2dz 1H), 7.59 (d, J = 7.6 Hz, 2H), 7.44 (s, 1H), 7.37 (d, J = 9.1 Hz, 1H), 7.23
(d, J = 7.6 Hz, 2H), 6.60 (dd, J = 9.2, 6.3 Hz, 1H), 6.43 (t, J = 6.8 Hz, 1H), 2.33 (s, 3H); *C
NMR (101 MHz, CDCls) U : 138. 56, 138. 40, 131. 46, 129. 65, 12¢
127.50, 121.45, 120.41, 118.75, 118.57, 112.89, 21.40.

ZZae—

N

SONZ
0

3(Met hoxyp-hmhghra][dyrni dithe (3as)

Fromy2ri di neme D.8ramola2eqg)n eaetzhbey z al d@dmmndleed.) ,

foll owing the general procedure A, the title compo
yell ow s@lI3d(p&Rffr gl eum e t2hterd:yEHMRGKHOO MHzcGDElgt e =

a: 7.X3593.QH,3H),7.46 (d, J=9.4 Hz, 2H), 7.17-6.95 (m, 2H), 6.77-6.64 (m, 1H), 6.49
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(t, J=6.7 Hz, 1H), 3.78 (s, 3H); 1*C NMR (101 MHz, CDCls) i : 157 . B30.46,1318,. 2 2,
130.63, 123.13, 121.10, 120.13, 119.42, 118.50, 118.17, 111.77, 111.22, 55.51.

2
N
N7

O
7

3(Mmet hoxyp-hmnghpa] pbyri dilne (3at)

Fromy2ri di nemet hanamineqgqmpt &wokmelal dehyde (0.4 mmol ,
foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( @Ret-Ao)ltd NMR (400 MHz,rCDCl:) et hy | ac e
a: 8. D=67.3Hx 1H),7.61(d, J=7.5Hz, 2H), 7.42 (s, 1H), 7.34 (d, J = 9.2 Hz, 1H), 6.94

(d, J = 6.7 Hz, 2H), 6.57 (dd, J = 9.2, 6.3 Hz, 1H), 6.40 (t, J = 6.8 Hz, 1H), 3.76 (s, 3H); *C

NMR (101 MHz, CDCl3) i : 159. 84, 138. 22, 13112228,,11872 9. 37, 127
118.43, 114.39, 112.82, 55.37.

3(napht-Bwl einmi dagpyni 8ithe (3au)

Fromy2ri di nemetOiBanmal,nRieg.e d&nmdapzht hal d4ernyol & eql ,

foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( Ret-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac e
a: 8. 347.3(Hd, 1H), 8.29 (s, 1H), 8.04-7.91 (m, 4H), 7.64 (s, 1H), 7.58-7.52 (m, 3H),

6.82-6.73 (m, 1H), 6.62 (t, J = 6.8 Hz, 1H); *C NMR (101 MHz, CDCl3) 1 : 138. 28, 133. 3
133.15, 131.83, 128.81, 128.24, 127.85, 126.69, 126.66, 126.63, 125.72, 121.51, 120.96,

118.91, 113.25.

//N
N7
/S
—

3(thiopyhleni mi dagpydi dithe (3av)

Fromy2ri di nemet hanamine (0.8 -Ztnaorlb,al2d echg.d)e dr0d 4t hmmo,
eq.), following the gener al procedure A, the title

faint yellow solid. Rf = 0. 2320¢%391HNMR4400MHe,t her / et
CDCls) u: 8=722Hz(1H),7.47-7.36 (m, 3H), 7.31 (d, J = 5.2 Hz, 1H), 7.08 (dd, J = 4.8,

3.6 Hz, 1H), 6.64 (dd, J = 9.2, 6.4 Hz, 1H), 6.54 (t, J = 7.2, 1H); *C NMR (101 MHz, CDCl3) U :

133.03, 132.73, 131.72, 127.62, 125.84, 124.30, 121.68, 120.93, 118.80, 118.79, 113.67.
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3(fu®Rsgh)imidagpydi 8ihe (3 aw)

Fronmy2ri di nemet0.Bamah heqye and-2-t ar b al deimmdlel eq.) ,

foll owing the gener al procedure A, the title compol
yell ow soDi d. (Rétrol eum e2t0Oh-ér) £H NMR (409 MHz,sCO@lH at e =

d: 8.71 (s, 1H), 7.38 (s, BEA)YIM 1H),.508(s, H,5611(H), 6. 52 (
1H), 5.48 (s, 1H); *C NMR (101 MHz, CDCls) @ : 151. 11, 148,126004, 136. 53,
121.73, 121.58, 120.94, 120.16, 117.99, 113.55.

= N=

N
N7

7 N

-
4-(i mi daadp¥rdydi)nt hi azol e (3ax):
Fromy2ri di nemethanami ne (O0-thimdomHdrebadl dghydand@O0f dr aam
1 eq.), following the gener al procedure A, the tit]l
a faint yellow solid. Rf = 02@-%:pmtpodeakRBether /
(KB¥D)16, 1629, 1541, 1502, 1458, B3B44, 813D08,741625 3F,914
6 55 clkNMR (400 MHz, CDCls) G : 9J.=37.B HZ, tH), 8.85 (s, 1H), 7.99 (s, 1H),
7.50-7.34 (m, 2H), 6.71 (dd, J = 9.1, 6.3 Hz, 1H), 6.59 (t, J = 6.8 Hz, 1H); *C NMR (101 MHz,
CDCls) U : 152. 62, 148. 39, 132.93, 131.56, 124.72, 12
HRMS(ESI): calculated for C1oHsNsS*™ [M+H]*": 202.0433, found: 202.0434.

= N=
N /N

7\
3(pyr-R2ydli ni mi dagpydi dithe (3ay)
Fromy2ri di neme D.8&8mmka2egqg)neanfd pi c o 0.4mmll leeg)h,y dfeol(l owi ng
the gener al procedure A, the title compound (60. 8
solid. Rf = 0.3 (petr @l0eanmteNMREIO0MHz, €EDC)y | Gac®t &4 e =
(d, J=7.2 Hz, 1H), 8.51 (d, J = 5.0 Hz, 1H), 8.23 (d, J = 8.1 Hz, 1H), 7.65 (t, J = 7.8 Hz, 1H),
7.48 (s, 1H), 7.40 (d, J = 9.0 Hz, 1H), 7.09-7.00 (m, 1H), 6.72 (dd, J = 9.1, 6.4 Hz, 1H), 6.59 (t,
J=7.2Hz, 1H); ®*CNMR (101 MHz,CDCls) tG4: 151. 15, 148.09, 136.45, 135
121.64, 121.49, 121.02, 120.07, 117.92, 113.45.
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3(pyr-Byli ni mi dagpyai 8ithe (3az)

Fromy2ri di neme 0.8ramola2eq.)n eanfidc ot i n aOldchmdl, $ehe , ( f ol | owi ng
the gener al procedure A, the title compound (59. 3
sol i d. Rf = 0.3 (petr @l0ednmieNMREOOMHz €EDAL)y | Gac®t 2% e =
(s, 1H), 8.56 (s, 1H), 8.14 (d, J = 7.2 Hz, 1H), 8.02 (d, J = 7.9 Hz, 1H), 7.50 (s, 1H), 7.41 (d, J

= 9.1 Hz, 1H), 7.35 (dd, J = 8.0, 4.8 Hz, 1H), 6.67 (dd, J = 9.2, 6.4 Hz, 1H), 6.52 (t, J = 6.8 Hz,

1H); 3C NMR (101 MHz, CDCls) a: 149. 34, 148. 47, 1 3 512146,, 132. 12,
120.95, 119.29, 118.91, 113.76.

Za—
N
N7

7\

=N
3(pyr-ddli ni mi dagpydi 8i e (3aaa)
Fromy2ri di nemetOlanma,Rieg)e dnd i soni codtmmolaledgg hyde (
foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( @et-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac e
a: 8. X54.3Hz2H),8.28(d, J=7.2Hz, 1H), 7.66 (d, J = 4.4 Hz, 2H), 7.53 (s, 1H), 7.45
(d, J=9.1Hz, 1H), 6.74 (dd, J = 9.1, 6.4 Hz, 1H), 6.61 (t, J = 6.8 Hz, 1H); 2*C NMR (101 MHz,
CDCl3) U : 150. 41, 137.67, 135. 18, 134.50, 132. 84, 121.
114.26.

//N
N

3phenlylpyr-2ylini mi dcagpydi i Atle (3aab)

From di-2plyyimeit imad&mmoh 2 eq.) and benzOAdlmnelhlyed. , (

foll owing the general procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( Ret-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac e
a: 8.X=1.2Hz1H),8.54(d,J=4.9Hz, 1H), 8.15 (t, J = 7.9 Hz, 2H), 7.74 (d, J = 8.0 Hz,

2H), 7.62 (t, J=7.8 Hz, 1H), 7.45 (t, J = 7.5 Hz, 2H), 7.36 (t, J = 7.4 Hz, 1H), 7.04-6.95 (m, 1H),

6.81 (dd, J = 9.3, 6.3 Hz, 1H), 6.53 (t, J = 6.8 Hz, 1H); *C NMR (101 MHz, CDCls) UG: 155. 06,
148.99, 138.07, 136.26, 130.58, 130.23, 130.14, 129.07, 128.94, 128.40, 121.85, 121.61,

121.06, 120.47, 119.96, 113.93.
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N

1,-Bi phenyl i madayoidi®e (3aac)

From phen®ky( pwmet danamine (0.8 mmol , nmmocelqg,. )1 aengd. )b,e n :
foll owing the gener al procedure A, the title compol
yell ow sol i d. Rf = 0.3 ( @Ret-Ao)ltd NMR (400 MHz,rCDCl:) et hy | ac e

O: 8.J=67.2Hzl1H), 7.87 (d, J = 8.0 Hz, 2H), 7.77 (d, J = 8.0 Hz, 3H), 7.50-7.43 (m, 2H),

7.42-7.34 (m, 3H), 7.26-7.19 (m, 1H), 6.71 (dd, J = 9.3, 6.3 Hz, 1H), 6.50 (t, J = 6.8 Hz, 1H);
BCNMR (101 MHz,CDCls)ti:  138. 14, 134.99, 132.04, 130.21, 129.
127.69, 126.83, 126.55, 121.79, 119.70, 119.19, 113.24.

l-i odBphenyl i mi-dhpopfidldBne (3b)
Frozpyridi nemet®ha® aminmle, 1 eq.) and, b2 neam.l)de hfyadlel o wi
the gener al procedure B, the title compound (222.7
solid. Rf = 0.3 (petr d3 :d13n) Lid NMRg400 MHZ, €DClsyll: a7c.e%tb5at e =
(d, J=7.2 Hz, 1H), 7.54 (d, J = 7.6 Hz, 2H), 7.36-7.18 (m, 3H), 7.10 (d, J = 9.2 Hz, 1H), 6.54
(dd, J=9.2,6.4 Hz, 1H), 6.34 (t, J = 6.8 Hz, 1H); ®*C NMR (101 MHz,CDCls) &4: 140. 30, 133. 3
129.28, 129.01, 127.84, 121.73, 120.31, 118.76, 114.01, 74.27.

I

=
N
N7

(21 uor ophiemdydi)mi dagpyni &i ne (3bb):

F r oxXwyridinemethanamine ( 0. 8 mmol , -fil e@r dbemadal2dehyde (1.6 mm
foll owing the general proxbemnyre8 BY%) twaes tohtl ®i codpas
yel |l owRfsod i..3 (petrol eumbdi hl¢ m. p. elt2hdp PARR ¢ KBa)e =
3053, 1627, 1568, 1510, 1454, 1355, 13%¥®B2, BB, 12
c mt; *H NMR (400 MHz, CDClz) U : -7.67.(n¥, 2ZH), 7.45 (tdd, J= 7.5, 5.2, 1.8 Hz, 1H), 7.34

(d, 3 =9.6 Hz, 1H), 7.29 (t, J = 7.6 Hz, 1H), 7.25-7.15 (m, 1H), 6.81 (dd, J = 9.2, 6.4 Hz, 1H),

6.61 (t, J=6.8 Hz, 1H); ®*C NMR (101 MHz, CDCl3) U : 1 5)¢ 24%.BHz), 185.68, 133.69,

132.40, 132.36, 131.34 (d, J = 8.3 Hz), 124.96 (d, J = 3.4 Hz), 122.86, 122.79, 120.54, 118.53,
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117.36, 117.22, 116.12 (d, J = 21.4 Hz), 113.74, 74.09; °F NMR (376 MHz, CDCls)  -1i10.71;
HRMS(ESI): calculated for CisHoFIN2* [M+H]*": 338.9789, found: 338.9797.

2

N
N7

F

(31 uor ophiemdydi)mi dakpyni &i ne (3 bc):
F r oZwpyridinemethanamine ( 0. 8 mmol , -1l wea@r. 9 b eamadal3d ehy2deeq.1).,6 mm
foll owing the general procedure B, the title compol
yell ow sol i d. Rf = 0.3 (pBtlidl)enum. 6B8I6AR; /( KBtrhy I ac

3076, 1612, 1583, 1504, 14168, BI&3Z6,8,7 3184;1HBIMER1 442, 111
(400 MHz, CDCl3) U : 8= 2.2Hz(1H), 7.57 (d, J = 7.8 Hz, 1H), 7.54-7.45 (m, 2H), 7.38

(d, 3 =9.2 Hz, 1H), 7.19-7.09 (m, 1H), 6.84 (dd, J = 9.2, 6.4 Hz, 1H), 6.67 (t, J = 6.8 Hz, 1H);

1BCNMR (101 MHz,CDCls) U : 1 613 240.9Hz), 189.10, 133.73, 131.39, 131.30, 130.70

(d, J=8.5Hz), 123.32 (d, J = 3.0 Hz), 121.70, 120.53, 119.13, 116.09, 115.88, 114.90 (d, J =

23.1 Hz), 114.40, 74.55; F NMR (376 MHz, CDCls)  111.49; HRMS(ESI): calculated for

Cu3HoFIN2" [M+H]": 338.9789, found: 338.9791.

I

= N=
\N/N

F
3(41 uor ophiendydi)mi d-agpyni d&i%he (3bd)
F r oZwyridinemethanamine ( 0. 8 mmol , -fll wear. § b eamadaldd e,hy2d ee .1).,6 mm
foll owing the gener al procedure B, the title compol
yell ow sol i d. Rf = 0.3 (dEtir3d) e NMR (400 MHzCDCls) et hy | ace

U: 8.D=17.2Hd 1H), 7.67-7.56 (m, 2H), 7.22 (d, J = 9.2 Hz, 1H), 7.08 (t, J = 8.7 Hz, 2H),

6.67 (dd, J = 9.2, 6.4 Hz, 1H), 6.49 (t, J = 6.8 Hz, 1H); 3C NMR (101 MHz,CDCls) U: 162. 96
(d, J=249.7 Hz), 139.44, 133.36, 129.90 (d, J = 8.4 Hz), 125.53 (d, J = 3.4 Hz), 121.54, 120.28,

118.97, 116.20 (d, J = 21.9 Hz), 114.16, 74.06; °F NMR (376 MHz, CDCls)  -i11.06.

Cl

3(Zhl orop-bieogodi) mi dakpyni, &i ne (3be):

Frodz2wpyridinemet®ad®dammaol, -cdhlegr gbemzaal2dehy2leed.1l),6 mm
foll owing the general procedure B, the title compol
yellow solid. Rf = 0.3 (fé&tirBa)e.upn € #UI6LEARC,( KBy | ace

23



3070, 1629, 1560, 1500, 14258,1399,1,6B3B@SH r2a225, 11
NMR (400 MHz, CDClz) 4 : -7.96.(n§, 8H), 7.57-7.51 (m, 1H), 7.50-7.35 (m, 3H), 6.87 (dd,

J=9.2, 6.5 Hz, 1H), 6.64 (t, J = 6.8 Hz, 1H); *C NMR (101 MHz,CDCls) &G: 137. 95, 134.0
133.37, 133.19, 131.10, 129.98, 128.52, 127.26, 122.78, 120.48, 118.63, 113.54, 73.27;

HRMS(ESI): calculated for Ci3HoClIN2" [M+H]*: 354.9493, found: 354.9495.

Cl

3(@hl orophbieagdi) mi dagpydi &i ne (3bf):
Froxwpyridinemetbhad® amimMoleq-chl amdb&nzal dehyde (1.6 mm
foll owing the general procedure B, the title compol
yell ow sol i d. Rf = 0.3 (AétirBa)be.um €4 t0BEARC, ( KB h)y | ace
3055598558, 1496, 1452, 1353, 1301, 1257, 1093, 10
c mt; *H NMR (400 MHz, CDCls) U : 8 =2.dHz(1H), 7.78 (s, 1H), 7.66 (dt, J=7.4, 1.6

Hz, 1H), 7.48-7.34 (m, 3H), 6.84 (dd, J = 9.2, 6.4 Hz, 1H), 6.67 (t, J = 6.8, 1H); *C NMR (101

MHz, CDCls) a: 138. 88, 135. 05, 133.73, 131.02, 130. 27,
120.59, 119.09, 114.47, 74.64; HRMS(ESI): calculated for Ci3HoCIIN2* [M+H]*: 354.9493,

found: 354.9493.

Cl
3(4«hl orop-hiemgoi) mi ddagpyni, &ihe (3bg)
Froxpyridinemetha®h ammnaomle, -6hkegrt dbandabdehyde (1.6 mm
foll owing the gener al procedure B, the title compol
yell ow so00i 8. (Ré€t rol eum elt5hiedr:) 2H NMR (409 MHzaCDElf) at e =
a: 8. 41A47.1H4d 1H), 7.68 (d, J = 7.9 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 7.34 (d, J=9.1
Hz, 1H), 6.88-6.73 (m, 1H), 6.68-6.53 (m, 1H); 3C NMR (101 MHz, CDCls)  1B9.23, 134.87,
133.60, 129.28, 129.05, 127.80, 121.60, 120.43, 119.06, 114.34, 74.49.

Br

3(dromoph-tingdoi mi dagpyndi, &i ne (3bh):
Froda2wpyridinemetGa®ammaol, -Hr emobhemma Rehyaedeg.()1. 6 mmol
foll owing the general prééémndg9 ®) Bwas hebt aithed casnpa L
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yellow solid. Rf = 0.3 (dé&tirBa)e.um ARBERARC,( KBh)y | ac:e
3070, 1627, 15514, 1496,111141,9,10%985 7, 7 406-D\N8VWR8 G 2 6 M,

(400 MHz,CDCIlz) U : 7W=8.BHz(1H), 7.64-7.54 (m, 2H), 7.47 (t, J = 7.5 Hz, 1H), 7.44-

7.35 (m, 2H), 6.88 (dd, J = 9.2, 6.5 Hz, 1H), 6.65 (t, J = 6.8, 1H); *3C NMR (101 MHz, CDCls)

a: 139. 09, 133. 61381.33,11303%1, 16.77, 1PR92,.12286, 120.48, 118.64,

113.51, 73.01; HRMS(ESI): calculated for C13HoBrINz* [M+H]*: 398.8988, found: 398.8993.

Br
3(dromoph-dingdoi mi dagpyndi, &i ne (3bi):
F r oZpyridinemethanamine( 0. 8 mmol , -dr eemaobhemmal Behyde (1.6 mmol
foll owing the general procedure B, the title compol
yell ow sol i d. Rf = 0.3 ( A&EXir3d) me.um 74 019k IARC, ( KB h)y | ace

3078, 1631, 1593, 1556, 1500, 1421, 1352,% 1299, 12¢
!H NMR (400 MHz, CDCls) 0 :  81.=2.2 Hz( 1H), 7.95 (s, 1H), 7.70 (d, J = 7.7 Hz, 1H),

7.56 (d, J = 8.0 Hz, 1H), 7.45-7.32 (m, 2H), 6.84 (dd, J = 9.2, 6.4 Hz, 1H), 6.67 (t, J = 6.8 Hz,

1H); °C NMR (101 MHz,CDCls) 4: 138. 76, 133.75, 131.96, 131.27,
123.14, 121.64, 120.60, 119.13, 114.48, 74.65; HRMS(ESI): calculated for C1sHoBrINz* [M+H]*:

398.8988, found: 398.8987.

= N=
\N/N

Br
3(dbromoph-tingdoi mi dagpyidi &i¥ne (3bj)
F r oXpyridinemethanamine( 0. 8 mmol , -dr cemaoabemmal dehyd2 €d. B, mmo
foll owing the gener al procedure B, the title compol
yell ow sol i d. Rf = 0.3 (dEtir3d) e NMR (400 MHzCDCls) et hy | ace

U: 8. D=8.2Hz 1H), 7.55 (s, 4H), 7.28 (d, J = 9.2 Hz, 1H), 6.74 (dd, J = 9.2, 6.4 Hz, 1H),
6.56 (t, J = 6.8 Hz, 1H); ®°CNMR (101 MHz,CDCls) & : 139.32, 133.67, 132.25,
123.13, 121.62, 120.43, 119.16, 114.36, 74.52.

1-i oBg i t rophenyl Yai]npiydraizdoi[nle ( 3bk) :
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F r oadwpyridinemethanamine ( 0. 8 mmol , -4i tgobemnal Rehyde

(1.6 mmc

foll owing the general procedure B, the title compot
yell ow s00i 8. (Ré€trol eum elbhiedrl) m. @.t 116115 8ARCet KB r) =
3095, 1612, 1516, 1340, 1257, 118WHNMR@0 mMHz, 945, 854,

CDCls) U: 8 = &8Hz,(1H), 7.72-7.55 (m, 3H), 7.44 (d, J = 7.2 Hz, 1H), 7.30 (1, J = 9.1

Hz, 1H), 6.78 (t, J = 7.2 Hz, 1H), 6.54 (t, J = 6.8 Hz, 1H); *C NMR (101 MHz,CDCls) t4: 148. 25,

135.61, 133.80, 133.57, 133.52, 130.80, 125.18, 124.10, 121.51, 120.87, 118.90, 114.41, 73.66;
HRMS(ESI): calculated for C13HsIN2O2" [M+H]*: 365.9734, found: 365.9730.

NO,

1-i od3d i t rophenyl Yai]npiydraizdoi[nle, 5 3 bl ) :

Frozmyridineme(@Ga8ammoe, -di egobermnal Behy e e@l.) 6 mmc
foll owing the general procedure B, the title compol
yell ow sol i d. Rf = 0.3 (AétirBa)be.um R10REOARC, ( KBh)y | ace

3086637, 1539, 1350,89®@,483,2 &@4 EMR (400NHx, CDCls)
8.58 (s, 1H), 8.20 (d, J = 8.6 Hz, 2H), 8.10 (d, J = 7.8 Hz, 1H), 7.64 (t, J = 8.0 Hz, 1H), 7.37 (d,
J =9.2 Hz, 1H), 6.84 (dd, J = 9.2, 6.4 Hz, 1H), 6.69 (t, J = 6.9 Hz, 1H); *C NMR (101 MHz,
CDCls) U: 148. a3.23, 13372,.181006, 130.25, 123.42, 121.95, 121.36, 121.03,
119.38, 115.14, 75.30; HRMS(ESI): calculated for CizHolN3O2* [M+H]": 365.9734, found:
365.9733.

|

a:

= N=
N7

NO,
1-i od3d i t rophenyl Yai]npiydraizdoi[nle, 5 3 b m) :
F r o2wyridinemethanamine ( 0. 8 mmol , -Adi egobhermmnall dehyde (1.6 mmc
foll owing the gener al procedure B, the title compol
yellow solid. Rf = 0.3 (AE1ir3d)e.umodBORIARC:( KBy | ac:e

3084, 1705, 1595, 1344, B2A4&43,8,1c1609% NMR M008/Hz, 1006, 854

CDCls) ©: 8. 23 ( sJ=8.GHE) ?2H), 7733 81,8 =@.8 Hz, 1H), 6.84 (t, J = 7.6 Hz,
1H), 6.69 (t, J = 6.8 Hz, 1H); 3C NMR (101 MHz, CDCls) & : 147.19, 137.
127.78, 124.38, 121.73, 121.47, 119.39, 115.38, 76.30; HRMS(ESI): calculated for C13HoIN302*
[M+H]*: 365.9734, found: 365.9737.
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\N/N

CN
4-(4 odoi mi dakpyAdkydi)benz¢é¢Bbnjyil e
F r o2rpyridinemethanamine ( 0. 8 mmol , -Loemy)bamdoMi trile (1.6 m
foll owing the general procedure B, the title compol
yell ow sol i d. Rf = 0.3 (AEXir3d) m.um €46WEIMARC,( KBM)y | ace

2221, 1606, 1494, 1359, 126 3,'HNMRZ40QMHz,CD@:) 844, 740,
8.27 (d, J = 7.2 Hz, 1H), 7.91 (d, J = 8.0 Hz, 2H), 7.77 (d, J = 8.0 Hz, 2H), 7.41 (d, J = 9.1 Hz,
1H), 6.90 (dd, J = 9.2, 6.4 Hz, 1H), 6.74 (t, J = 6.8, 1H); *C NMR (101 MHz,CDCIls) i4: 138. 25,
134.40, 133.51, 132.79, 127.76, 121.66, 121.24, 119.33, 118.49, 115.14, 111.93, 75.86;
HRMS(ESI): calculated for Ci4HoINs* [M+H]": 345.9836, found: 345.9837.

I
Za—

N
N7

CF;

l-iodBg 4trifluoromethyl)phpuyl di¥meda3d3bpl, 5

Frozapyridi nemet h.ad ammamle, -(1t reigf.l)u carnodmett hyl ) benzal dehy
2 eqg.), following the gener 8D0D4mpmRoce@8 Uy ewds aolhteaitmned
a faint yellow solid. Rf = 01.537 B(:pIeitNMR (M0O Midz, et her [/
CDCls) U0: 8=0.3Hz(1H), 7.75(d, J=8.2 Hz, 2H), 7.61 (d, J =8.2 Hz, 2H), 7.23 (d, J

=9.2 Hz, 1H), 6.71 (dd, J= 9.3, 6.4 Hz, 1H), 6.54 (t, J = 6.8 Hz, 1H); 13C NMR (101 MHz, CDCls)

a: 138. 74, 133. 98J]=328Hz), 12280, 125340 (q,4 8 3.8 Ht), 123.90 (d,

J=272.3 Hz), 121.56, 120.83, 119.10, 114.71, 75.11; °F NMR (376 MHz, CDCls) -82.61.

= N=—
N
N7

1-i o é3g2-methylphenyl) i mi da-adp¥r5dihe (3bp)
Frodawyridinemet®Ga®ammnole, -metelgyl)bemzdal2dehydeedl) 6§ mm
foll owing the general procedure B, the title compol
yell ow solid. Rf = 0.3 (dé&tirBa)le NMR (400 MHzICDCls) et hy |l ace
a: 7 .F3=9.2Hz1H), 7.48-7.21 (m, 5H), 6.78 (dd, J = 9.2, 6.4 Hz, 1H), 6.54 (t, J = 6.7 Hz,

1H), 2.20 (s, 3H); C NMR (101 MHz, CDCls) U : 140. 05, 138. 34, 132.53,
129.80, 128.46, 126.09, 121.94, 120.10, 118.67, 113.58, 72.89, 19.78.
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1-i o é3g3-methylphenyl) i mi daadp¥rbdine (3bqg):

Froxwpyridi nemeft®a® ammamle, -ietelmyl)bemzal3ddehyde (1.6 mm
foll owing the general procedure B, the title compol
yell ow sol0i 8. (Retroleum elHheB:)In. pt ®¥I0 AR g tKaBtrg =
2922, 1604, 1506, 1469, 1352, 1306;HNMR@BMHz, 1018, 94¢
CDCls) U: 81.=T7.2 Hz( 1H), 7.57 (s, 1H), 7.51 (d, J = 7.7 Hz, 1H), 7.36 (t, J = 7.7 Hz,

1H), 7.30 (d, J = 9.2 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 6.74 (dd, J = 9.2, 6.4 Hz, 1H), 6.54 (t, J

= 6.8 Hz, 1H), 2.41 (s, 3H); *C NMR (101 MHz, CDClz) U : 140.59, 138.91, 133.
129.21, 128.82, 128.79, 124.63, 121.90, 120.18, 118.86, 113.88, 74.08, 21.52; HRMS(ESI):

calculated for C14H12IN2* [M+H]*: 335.0040, found: 335.0037.

1-i od3¢g 4net hyl phenyl )a]npiydraizdoiifinle, 5( 3 br )
Froxwpyridinemetha® ammmle g-metdaaryd benzal dehyde (1.6 mm
foll owing the gener al procedure B, the title compol
yell ow sol i d. Rf = 0.3 ( dé&tirBa)ltel NMR (400 MHzCDCls) et hy | ace
a: 8. 207.2H4 1H), 7.66 (d, J = 6.4 Hz, 2H), 7.46-7.30 (m, 3H), 6.79 (dd, J=9.1, 6.3

Hz,1H), 6.59 (t, J = 6.8 Hz, 1H), 2.44 (s, 3H); ®*C NMR (101 MHz, CDClz) G: 140.66, 139. 1
133.24, 129.69, 127.91, 126.50, 121.90, 120.03, 118.98, 113.77, 73.89, 21.45.

1-i oeBg et hoxyphenyl )ai]miyda zdalfhle, 5§ 3 bs)

Frozpyri di neme(t h.a®h ammale, -nle tehgo.x)y baenndz &21 dehyde (1.6 mm
foll owing the general pr&aéémdre7B%) twaes tohtl ®i Ttodpas
yell ow solid. Rf = 0.3 ( dé&tirBa)le NMR (400 MHzICDCls) et hyl ace
a: 77.4%@®, 2H), 7.39 (t, J = 7.9 Hz, 1H), 7.28 (d, J = 9.1 Hz, 1H), 7.02 (t, J = 7.5 Hz, 1H),

6.95 (d, J = 8.3 Hz, 1H), 6.73 (dd, J = 9.2, 6.4 Hz, 1H), 6.48 (t, J = 6.8 Hz, 1H), 3.72 (s, 3H);
BBCNMR (101 MHz,CDCl3) G: 157.15, 138.47, 133.23, 132.74, 13
118.39, 112.66, 111.14, 73.09, 55.57.
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/

1-i d63-(4net hoxyphenyl }i]miydad zddfnle, 3 3bt)

Froxpyridi nemeth.a®h ammamle, -nle tehgo.x)y baenndz 4l dehyde (1.6 mm
foll owing the general procedure B, the title compol
yell ow so0i 8. (Rétrol eum elt5hiedr:) 2#H NMR (09 MHzaCDElf) at e =

a: 8. D=3.2dd 1H), 7.62-7.51 (m, 2H), 7.21 (d, J = 9.2 Hz, 1H), 6.95-6.90 (m, 2H), 6.66

(dd, J=9.2, 6.4 Hz, 1H), 6.47 (t, J = 6.8 Hz, 1H), 3.76 (s, 3H); *C NMR (101 MHz, CDCl3) i :

160.21, 140.49, 133.08, 130.05, 129.49, 121.81, 121.74, 119.98, 118.94, 114.47, 114.23,

113.78, 73.52, 55.44.

1-i od&3d napht-Bwnl pinmi dakgpydi di ne (3bu):
Fro2pyridinemetfBaBamminé eq.napadhncha2 dehyde (1.6 mmol ,
foll owing the gener al procedure B, the title compol
yell ow sol i d. Rf = 0.3 (Aé&tirBa)e.um €ARH20ARC, ( KBh)y | ac e
3055, 1®28,14P8B9 1438, 1363, 1265, 1199, 1Awi12, 1008,
NMR (400 MHz,CDCl3s) u: & =22Hz(1d),8.10 (s, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.81-

7.73 (m, 3H), 7.46-7.36 (m, 2H), 7.27 (d, J = 9.2 Hz, 1H), 6.70 (dd, J = 9.2, 6.4 Hz, 1H), 6.51 (t,
J=6.8Hz, 1H); ®*CNMR (101 MHz,CDCls) tG4: 140. 48, 133.58, 133.29, 133
127.86, 126.95, 126.88, 126.78, 126.70, 125.43, 121.90, 120.38, 119.08, 114.15, 74.50;

HRMS(ESI): calculated for Ci7H12IN2* [M+H]*: 371.0040, found: 371.0035.

I
= /N
NPA 7

/S

—
1-i oeBg t hi o-pyhleni mi dagpydi 8ithe (3bv)
Frodpyridinemef(bad&ammoek, 1 eg2c)aramd dtethiyadpeh énle 6 mmo
eq.), following the general procedure B, the title
a faint yellow solid. Rf = O0L531 3(:pfitNMRM0® Mirz, et her [
CDCls) 0: 8=22Hz(1H), 7.44 (d,J=3.7 Hz, 1H), 7.35 (d, J=5.1 Hz, 1H), 7.29 (d, J
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=9.2 Hz, 1H), 7.10 (dd, J = 5.1, 3.6 Hz, 1H), 6.75 (dd, J = 9.1, 6.4 Hz, 1H), 6.62 (t, J = 6.8 Hz,
1H); *3C NMR (101 MHz, CDCl3) @ : 135. 20, 133.55, 131. 18, 127. 63,
120.24, 119.08, 114.52, 74.41.

|
= N=

N
N7

/0

—
3(fu®Rghl)i odoi mi dagpydi &iHe (3bw)
Frozmpyridinemet®Ga®ammalk, 1 2eccp.r)badndee hfydrea® 1e ¢. mmoll
foll owing the general procedure B, the title compol
yell ow sol i d. Rf 0.3 ( AdeétirBa)lte NMR (400 MHzCDClz) et hy | ace
a: 8. 3=37.2H4d 1H), 7.55 (d, J = 3.7 Hz, 1H), 7.46 (d, J = 5.1 Hz, 1H), 7.40 (d, J=9.2
Hz, 1H), 7.20 (dd, J = 5.1, 3.7 Hz, 1H), 6.86 (dd, J = 9.2, 6.4 Hz, 1H), 6.73 (t, J = 6.8 Hz, 1H);
BCNMR (101 MHz,CDCI3) G4: 147.19, 137.97, 135.30, 134.67, 12
119.39, 115.38, 76.30.

Za—
\N/N
/N
|
-

4-(4 odoi mi dakpy A3kydi)nt hi azol e (3bx):
Frozapyridi nemet®h.adh amimle, 1 edeg.a) bard d ethtyidgez g 11e g6. )mmo |

foll owing the gener al procedure B, the title compol
yell ow sol i d. Rf = 0.3 ( pletirBo)ir.umm. dt0BEeARC, ( KBrh)y | ac ¢
3074, 1625, 1500, 1452, 13@é883,1380133, 1RABONVRG618E 3cm 9 9
(400 MHz,CDCl3) uU: 9.44 (d, J = 7.3 Hz, 1H), 8.93 (d, J =

7.37 (d, J=9.2 Hz, 1H), 6.87 (dd, J = 9.2, 6.5 Hz, 1H), 6.71 (t, J = 6.9 Hz, 1H); 13C NMR (101
MHz,CDCls) 0 : 14721, 138.28, 133.30, 125.27, 120.74, 118.33, 116.23, 113.99, 74.18;
HRMS(ESI): calculated for C10H7IN3S* [M+H]": 327.9400, found: 327.9398.

|
//N
N
N
/\

1i o pyr2yli ni mi dakpydi 8i%he (3by)

F r oZapyridinemethanamine( 0. 8 mmol , 1 eq.) and picolinal dehyde
the gener al procedure B, the title compound (215.7
solid. Rf = 0.3 (petr diilg 34 ld NMRg400 MHZ, €DCisy | Gacet a7 e =

(d, J = 7.3 Hz, 1H), 8.46 (s, 1H), 8.19 (d, J = 8.1 Hz, 1H), 7.62 (t, J = 7.6 Hz, 1H), 7.25 (d, J =
9.1 Hz, 1H), 7.05 (t, J = 6.2 Hz, 1H), 6.77 (dd, J = 9.2, 6.4 Hz, 1H), 6.60 (t, J = 6.9 Hz, 1H); 13C
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NMR (101 MHz, CDCl3) U : 118808, 137.69, 136.50, 134.52, 126.49, 121.92, 121.85,
121.46, 118.15, 114.28, 75.02.

7\

— N
1-i oBg py r-Bydli ni mi dagpydi 8i ne (3bz):
Froxpyridi nemeth.a®hammale, 1 eq.) and,ni2ceqi hal 8eh{ dwei
the gener al procedure B, the title compound (202.9
sol i d. Rf = 0.3 (petr ol5eiuBm)in.tm.exl 0140 RARChyKBrax e83 @83 &, =
1629, 1585, 1494, 14069993634112832, I1VHAVMR T@F9, 6738
(400 MHz,CDCls) U: 8. 94 ( 9d74.9H4,)1H), 830 (8, 6 = 1.2dHz, 1H), 7.99 (dt, J
=7.9,2.0Hz, 1H), 7.35 (dd, J = 8.0, 4.9 Hz, 1H), 7.27 (d, J = 9.2 Hz, 1H), 6.75 (dd, J = 9.2, 6.4
Hz, 1H), 6.58 (t, J = 6.8 Hz, 1H); ®C NMR (101 MHz,CDCls) &G: 149. 78, 148.30, 137.
133.91, 125.77, 123.84, 121.41, 120.78, 119.12, 114.71, 74.99; HRMS(ESI): calculated for
Ci12HoIN3z* [M+H]*: 321.9836, found: 321.9837.

= N=
N

7\

=N
1-i od3 pyr-d4-yli ni mi dakpyidi 8i ne (3bba):
Fro2pyridineme(fBaBammode, 1 eq.) and i sori ceagt.i)nal de
foll owing the gener al procedure B, the title compol
yell ow sol i d. Rf = 0.3 (AétirBa)e.um A6BBEIARC, ( KBh)y | ac e

32, 1591, 1493, 1446, 144D, 833,7, 74ARNVRHY40@G 1dth, 985,
MHz,CDCls) uG: 8. 66 ( 957.2H4,)1H), 784 (@ 6 = 4.4dHz, 2H), 7.35 (d, J =9.2
Hz, 1H), 6.83 (dd, J = 9.2, 6.4 Hz, 1H), 6.68 (t, J = 6.8 Hz, 1H); *C NMR (101 MHz, CDCls) U :
150.57, 137.49, 136.62, 134.60, 121.83, 121.23, 121.18, 119.39, 115.14, 75.95; HRMS(ESI):
calculated for C12HolNs* [M+H]*: 321.9836, found: 321.9834.

N

N
BhaW,
2phenlydbenzo[d]i midazol e (3c)
From beh,zdinaemi ne ,( 11 mmal) and benzal dehyde (1.75 mmo
the gener al procedure C, the title compound (174.6
solid. Rf = 0.3 (petr o20e-Bm I8 NMR#A00 MHzeDMBQ-ds) aic:et at e =
8.28 (d, J = 7.6 Hz, 2H), 7.7-7.62 (m, 2H), 7.61-7.45 (m, 3H), 7.29-7.18 (m, 2H); 13C NMR (101
MHz, DMSO-d¢) ©: 151.81, 139.96, 130.70, 130.30, 129.41,
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L,
A\
N

H

2-(d ol-YHb)enzo[d]imidlazole (3ch)

From benzene-1,2-diamine (1 mmol, 1 eq.) and 2-methylbenzaldehyde (1.75 mmol, 1.75 eq.),
following the general procedure C, the title compound (174.7 mg, 84%) was obtained as a faint

yellow solid. Rf = 0.3 (petroleum ether / ethyl acetate = 20:1 - 5:1). *H NMR (400 MHz, DMSO-
de) U :-7.73.(n8 2H), 7.63 (s, 2H), 7.39 (s, 3H), 7.22 (s, 2H), 2.62 (s, 3H); *C NMR (101

MHz, DMSO-de) G: 152.421, 137.49, 131.72, 130.53, 129.92,
)

N\

N

H
2(m o)yHoenzo[d]imidazole (3cc)
From behzdinnemi ne (1 mmoret hly lebgenz aalnddeh3y de (1. 75 mmol
foll owing the general procedure C, the title compou

yell ow solid. Rf £ 6t Byl Rdt-&b)HH NMRL4O0G MHz, DMSO-
d) U: 8. 04 ( $=7.7Hg)NH), 7.71-7%8 (m(2H), 7.45 (t, J = 7.6 Hz, 1H), 7.33 (d,

J = 7.6 Hz, 1H), 7.28-7.16 (m, 2H), 2.42 (s, 3H); 3C NMR (101 MHz, DMSO-ds) & : 151. 63,

138.69, 131.18, 130.09, 129.36, 127.57, 124.17, 122.76, 115.46, 21.51.
Cr—O-

\

N

H
2-(g ol-YHo)enzo[d]imidbzole (3cd)

From beh,zdinaemi ne (1 mmorhet hly lebge nz aalnde hdy dle. 7(51 .e7g05. )mmo |

foll owing the gener al procedure C, the title compoud
yell ow sol i d. Rf = 0.3 ( R2ét-Ao)ltkeNMR (466G MHz, DMIO- et hy | ace
ds) U0: 8=18Hz(2M),7.61(dd,J=6.1,3.1Hz, 2H), 7.36 (d, J = 7.9 Hz, 2H), 7.27-7.15
(m, 2H), 2.37 (s, 3H); ®*CNMR (101 MHz,DMSO-d¢) U: 151.81, 140. 14, 139. 64,
127.72, 126.92, 122.53, 115.39, 21.43.

/

0

N

.
2-(Met hoxyp-henenzo[ d] i mBdayxol e
From behzdinaemi ne (1 mmare,t hlo xeygp.e)n zaanldd e2hyde (1. 75 mmo
foll owing the general procedure C, the title compou
yellow solid. Rf = 0.3 (R2é&t-8o0lteNMR (4O0aMHe, DM3O- et hyl ac e

d) U: 8J=374, 1@z 1H), 7.64 (dd, J = 6.0, 3.2 Hz, 2H), 7.54-7.44 (m, 1H), 7.29-7.17

(m, 3H), 7.13 (t, J = 7.5 Hz, 1H), 4.03 (s, 3H); *°C NMR (101 MHz, DMSO-ds) &1: 157 .25, 149. 3

131.81, 130.21, 122.35, 121.35, 118.41, 112.57, 56.23.
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OO

N
2-(4net hoxyp-henenzo[ d] i mi ®azol e (3cf)
From behzdinemi ne (1 mmaeare,t hlo xeygh.e)n zaanldd edhy de 761 e G5 ) mmo
foll owing the general procedure C, the title compou
yell ow sol i d. Rf = 0.3 ( R2ét-Ao)ltkeNMR (460G MHz, DMSO- et hy | ace
ds) U : 8J.=B.9 Hz 2H), 7.59 (dd, J = 6.0, 3.2 Hz, 2H), 7.19 (dd, J = 6.0, 3.2 Hz, 2H),
7.12 (d, J=8.9 Hz, 2H), 3.83 (s, 3H); ®*C NMR (101 MHz,DMSO-ds) G: 161. 13, 151. 82,
128.54, 123.06, 122.30, 115.18, 114.83, 55.76.

F

A\
o
2(2 1 uor ophHloreynlzd)di mi dazdh e (3cg)
From behzdineemi ne (1 mmofll, udr celmenz alnddehzyde (1. 75 mmo
foll owing the gener al pr a68ém@®d ) Cwas hebt aithedcasmpa u
yell ow s00i 8. (Ré&trol eum tOh-ér) EH NMRI(4OGNHZ, DB at e =
ds) U: = 3.8Hz,(1H), 7.78-7.63 (m, 2H), 7.58-7.49 (m, 1H), 7.47-7.35 (m, 2H), 7.26
(dd, J = 6.1, 3.2 Hz, 2H); 3C NMR (101 MHz, DMSO-ds) U : 1 5J9-.2408 HZ), 446.95,
132.24 (d, J = 8.6 Hz), 130.74, 130.71, 125.50 (d, J = 3.3 Hz), 122.80, 118.68, 118.57, 116.94
(d, 3 =21.7 Hz); *F NMR (376 MHz, DMSO-ds)  -li14.57.

F

A\
L,

H
2(3 1l uor ophHoreynlzo[ d] i mi d%azol e (3ch)
From behzdineemi ne (1 mmofll,udr celmenz alnddeh3yde (1. 75 mmo
foll owing the gener al pr @a®eém@® 1% Cwas hebt aithedcasmpa u
yell ow sol i d. Rf = 0.3 ( R2ét-Ao)ltkeNMR (460 MHz, DM3O- et hy | ace
ds) U: 81.=0.BHz( iH), 8.02-7.93 (m, 1H), 7.77-7.55 (m, 3H), 7.38-7.30 (m, 1H), 7.24
(dd, J=6.1, 3.1 Hz, 2H); 3C NMR (101 MHz, DMSO-ds) U : 1 6J2.2483 H4), d50.45,

150.42, 133.01, 132.93, 131.60 (d, J = 8.4 Hz), 122.99 (d, J = 2.9 Hz), 117.06 (d, J = 21.2 Hz),
113.61, 113.37; %F NMR (376 MHz, DMSO-ds)  -i1:2.39.

N
Cr-Cr

N

H
2-(4 1 uor ophibreylzo[ d] i mi dlazol e (3ci)
From behzdinemi ne ,( 11 nengofi)l uvoanmad bénzal dehyde (1.75 mmo
foll owing the general procedure C, the title compou
yellow solid. Rf = 0.3 (R2é&t-80EteNMR (400dMHe, DM3O- et hyl ac e
ds) U :-8.8.(n3, 2H), 7.68-7.56 (M, 2H), 7.46-7.34 (m, 2H), 7.27-7.15 (m, 2H); *C NMR

(101 MHz, DMSO-ds) U : 1 6J3 2473 Hz), d50.90, 129.21 (d, J = 8.6 Hz), 127.29 (d, J
= 3.0 Hz), 122.61, 116.40 (d, J = 21.9 Hz); *°F NMR (376 MHz, DMSO-ds)  -i11.17.
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2-(2Zh!l or op-hebneyniz)o[ d] i mi flazol e (3cj)

From behzdinnemi ne (1 mmodh!| dr cebgenz aalndde h2zy dle 751 .e®f5 ) mmo

foll owing the general procedure C, the title compou

yell ow sol i d. Rf = 0.3 ( Rét-Ao)ltkeNMR (460G MHz, DMSO- et hy | ace

ds) U :-7.89.( &H), 7.73-7.61 (m, 3H), 7.56-7.49 (m, 2H), 7.29-7.20 (m, 2H); *C NMR

(101 MHz,DMSO-ds) U: 149.60, 132.56, 132.14, 131.64, 130.
Cl

-0

H
2-(@hl orop-hebneyniz o[ d] i mi dazol e (3ck)
From behzdinemi ne ,( 11 nengod)h | amed b&nzal dehyde (1.75 mmo
foll owing the general procedure C, the title compou
yell ow sol i d. Rf = 0.3 ( Rét-Ao)ltkeNMR (466G MHz, DMSO- et hy | ace
d) UG: 8. 25 ( slF7.3Hz)1H), 7869 (65,6H),(763-7.52 (m, 3H), 7.23 (s, 2H); 3C
NMR (101 MHz,DMSO-de) ©: 150. 20, 134.25, 132.67, 131.40, 13
111.94.

N
L
N
H
2-(4hl orop-hebneyntgdd | mi dazBil e (3cl)
From behzdinnemi ne (1 mmodhl!l dr cebgenz alndletrdyde (1. 75 mmo
foll owing the gener al procedure C, the title compoud
yell ow s00i8.(Ré€trol eum tOh-ér) £H NMRI(4OGNIHZ, DM at e =
ds) 0O: 8J.=2606 H%, @H), 7.69-7.56 (m, 4H), 7.27-7.16 (m, 2H); *C NMR (101 MHz,
DMSO-ds) G: 150.63, 134.97, 133.01, 132.59, 132.48, 1

Br

N
Cr;
2-(bromoph-édhydnzo[ d] i MBicd@:zol e (
From behzdeinaemi ne (1 mmobr, oo beegn 2)a lachedh y2d el . (755. 75 . mmo |
foll owing the general procedure C, the title compou
yell ow solid. Rf = 0.3 (Ré&t-Ao)ltkeNMR (400MHe, DMIO- et hyl ace
ds) U: 0= 88Hz(2H),7.73-7.59 (m, 2H), 7.55 (t, J = 7.5 Hz, 1H), 7.45 (t, J = 7.7 Hz,
1H), 7.36-7.11 (m, 2H); *C NMR (101 MHz, DMSO-ds) U : 150. 93, 139. 10, 133.
132.75, 131.83, 128.25, 122.66, 122.07, 120.03, 115.83.
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2-(dromoph-dhydnzo[d] i midhzole (3cn)

From behzdineemi ne (1 mmobr,onmobeegn 2 aladnedhydde (1. 75 mmol

foll owing the general procedure C, the title compou
yvell ow s00i 8. (Rétrol eum e&toh-é&r) A NMRI(AOYNHzZ, DMSD- at e =

ds) U: 8=BPHz(H),8.20 (d, J=7.8 Hz, 1H), 7.69 (d, J = 8.4 Hz, 2H), 7.60-7.45 (m,

2H), 7.28-7.18 (m, 2H); *C NMR (101 MHz, DMSO-ds) U : 150. 09, 1288, 11, 135.

131.63, 129.36, 125.84, 123.42, 122.74, 122.41, 119.55, 111.99.

N

N

H
2-(dromoph-édhydnzo[d] i mi dhzole (3co)
From behzdinnemi ne (1 mmobr, oMo beegn 2 a ladhedh yadd el . (755. 75 . mmo |
foll owing the general procedure C, the title compou
yell ow solid. Rf = 0.3 (Ré&t-Ao0)IteNMR (40dMHe, DMIO- et hyl ace
ds) U: 81.=13 Hz 2H), 7.77 (d, J = 7.5 Hz, 2H), 7.61 (s, 2H), 7.27-7.16 (m, 2H); 3C
NMR (101 MHz,DMSO-de) ©G: 150.68, 138.25, 132.98, 132.45, 12
122.76.

O,N

O

H
2-(hitropHAéemegrdnldo[d]imi dazole (3cp)
From behzdinnemi ne (1 mmo-hijit doke@ndalachahy2de (1. 75 mmol
foll owing the gener al procedure C, the title compoud
yell ow sol i d. Rf = 0.3 ( R2ét-Ao)ltkeNMR (466G MHz, DMIO- et hy | ace
ds) U: 8=6.48Hz(1H),7.99(d,J=7.7Hz, 1H), 7.87 (t, J=7.6 Hz, 1H), 7.76 (t, J= 7.8
Hz, 1H), 7.63 (d, J = 24.1 Hz, 2H), 7.26 (s, 2H); *C NMR (101 MHz, DMSO-ds) U : 149. 44,
147.78, 144.09, 137.37, 135.07, 133.10, 131.38, 124.76, 124.71, 123.54, 122.36, 119.65,
112.14.

NO,

-0

H
(i trophemgrnlo[d] i MBd¥Hyrol e
From behzdineemi ne (1 mmo-hitdolkenalahah,yd3de. 75 .. )mmo |
foll owing the general procedure C, the title compou
yellow solid. Rf = 0.3 (R2é&t-8o0lteNMR (4O0aMHe, DM3O- et hyl ac e
de) U : -8.34.(n®, #H), 7.67 (s, 2H), 7.33-7.15 (m, 2H); *C NMR (101 MHz, DMSO-ds) U :
155.15, 149.46, 148.80, 148.28, 136.49, 131.29, 130.82, 129.73, 129.09, 127.86, 124.76,
123.46, 121.70.
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N

N

H
2-(4hi tropHAéemgrndo[d]imidazole (3cr)
From behzdinaeemi ne ,( 11 menmp:-h)i tamdbeszal dehyde (1.75 mmol
foll owing the general procedure C, the title compou
yell ow sol i d. Rf = 0.3 ( R2ét-Ao)ltkeNMR (460G MHz, DMSO- et hy | ace
ds) U : s,8H)98%7 (d, J =7.8 Hz, 1H), 8.25 (d, J = 8.3 Hz, 1H), 7.78 (t, J = 8.0 Hz, 1H),
7.63 (s, 2H), 7.25-7.20 (m, 2H).; 3C NMR (101 MHz, DMSO-ds) i : 149. 49, 148. 71,
132.15, 130.96, 124.51, 123.33, 121.24, 112.05.

N

N

H
4-( 1-blenzo[ d] i2milddzeanlzoni®:ril e (3cs)
From behzdeinaemi ne (1 mmof pr hylelyenz amidt rdi l e (1. 75 mm
foll owing the general procedure C, the title compou
yell ow sod i(dpetRfol=e wOm et hZz0:-3:)#NMR M0 HMdzeDMED-e =
ds) U: 81.=F.6 Hz 2H), 8.01 (d, J = 7.3 Hz, 2H), 7.65 (s, 2H), 7.32-7.20 (m, 2H); 3C
NMR (101 MHz,DMSO-d¢) U0: 149.83, 136.47, 134.71, 133.40, 13
127.43, 123.27, 119.08, 112.35.

N

N

H
2(4trifluoromeltHhehyzphedyImi dazol e (3ct)
From behzdineemi ne (1 mmot,riftl aqgrpmantdylUh) benzal dehyde
1.75 eq.), following the gener al procedure C, the t
as a faint yellow solid. Rf =200533)1{NWRI{400MHE UM et her
DMSO-ds) U : 8 =81Hz(2H), 7.93 (d, J=8.2 Hz, 2H), 7.65 (s, 2H), 7.29-7.20 (m, 2H);
13C NMR (101 MHz, DMSO-ds) U : 150. 12, 141.52, 134. 45, 134. 44,
129.61, 127.54, 126.40 (q, J = 3.8 Hz), 125.95, 123.25; °F NMR (376 MHz, DMSO-ds) i :
61.20.

N

N\
L

\
1-met hRyplhenlydboenzo[ d] i mi d&zol e (3cu)
From beh,zdinaemi ne (1 mmo-(tr ilf leqar)omentdhyd ) benzal dehyd
1.75 eq.), following the general procedhlutrei Cedt he t
as a faint yellow solid. Rf =200843) I{NWRI(4000MHEEUM et her
CDCls) U :-7.79.(nQ 8H), 7.79-7.64 (m, 2H), 7.54-7.41 (m, 3H), 7.37-7.24 (m, 3H), 3.75 (s,
3H); ®*C NMR (101 MHz,CDCls) tG: 153. 71, 142.94, 136.58, 130.18,
122.76, 122.41, 119.75, 109.71, 31.63.

C-O-
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2-(4net hoxypbengb) hi azbl e (3cv)

From behzdineemi ne (1 mmndare,t hlo xeygp.e)n fadnl.dd Shyndne v 5 eq. ) ,
foll owing the gener al pr 86.8mg6 ) Cwas hebt aithed casmpa u
yell ow sol i d. Rf = 0.3 ( @et-Ao)ltd NMR (400 MHz,rCDCl3) et hy | ac e
U: 8.8D(&, 3H), 7.75 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7.7 Hz, 1H), 7.23 (t, J = 7.6 Hz, 1H),

6.88 (d, J = 8.5 Hz, 2H), 3.74 (s, 3H); 3C NMR (101 MHz, CDCls) 4: 167.92, 161. 93,
134.86, 129.13, 126.41, 126.24, 124.82, 122.83, 121.54, 114.38, 55.46.

-

2-(dromophbeagwkdthi azhl e (3cw)

From behzdinaemi ne (1 mmdbr, oo beeqn 2) g ladhediby dremo | 1.75 eq
foll owing the gener al praéeémn@d ) Cwas hebt aithedcasmpa u
yell ow soDid. (Rétr ol eum e2tOh-dér) £H NMR (409 MHz,CO@lH at e =

a: 8.19 (s,J=8.6hHz 1HB8.06™, JE 8.1 Hz, 1H), 8.00 (d, J =7.8 Hz, 1H), 7.73

(d,J=8.1Hz, 1H), 7.54 (t, J= 7.7 Hz, 1H), 7.47 (g, J = 7.9 Hz, 2H); 3C NMR (101 MHz, CDCls)

a: 165. 85, 153.79, 135. 34, 135. 08, 134. 35, 131. 92,
123.00, 122.84.

=

2-(dbromophbawkdthi azbl e (3cx)

From behzdkinnemi ne (1 mmébr, oo beeqn 2) g ladhediby dremo | 1.75 eq
foll owing the gener al pra2aéeémn@®il®w) Cwas hebt aithedcasmpa u
yell ow sol i d. Rf = 0.3 ( @et-Ao)ltd NMR (400 MHz,rCDCls) et hy | ac e

O: 8.D=98.1Hd 1H), 7.96 (d, J = 8.1 Hz, 2H), 7.91 (d, J = 8.1 Hz, 1H), 7.63 (d, J = 7.5
Hz, 2H), 7.56-7.47 (m, 1H), 7.42 (t, J = 7.6 Hz, 1H); *C NMR (101 MHz, CDCls) U: 166. 70,
154.07, 135.04, 132.53, 132.24, 128.91, 126.53, 125.47, 125.44, 123.33, 121.69.
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