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1. Experimental section

General: All reactions were conducted in oven-dried glasswares using a blue light-emitting diode
(LED) array (power density: 150 mW/cm? at 460 nm) as the visible-light source under an air (or
O,) atmosphere. All solvents were dried according to known methods and distilled prior to use.
Starting materials were commercially available (Sigma-Aldrich or Alfa Aesar or TCI-chemicals)
and used as received. "H NMR and '3C NMR spectra were recorded at 700/400 and 175/100 MHz,
respectively, using deuterated CDCl; as a solvent. Chemical shifts (3) were reported as parts per
million (ppm) and the following abbreviations were used to identify the multiplicities: s= singlet,
d= doublet, t= triplet, = quartet, m= multiplet, b= broad and all combinations thereof can be
explained by their integral parts. Unless otherwise specified, the proton/carbon signal of 2 residual
solvent peaks (at & 7.24 or 2.50 and 6 77.00 or 39.51 ppm, respectively) were used as the internal
references.

A. General procedure for the synthesis of substituted imidazo[1,2-cafpyridine:

. R .
. CuCl (5 mol%) N .
M . N - f /\/ — . :
:RI P +— R Formalin(1.2equiv.) '@/ ——R
N~ "NH, MeOH, O,, .
' Blue-LEDs, RT R '
; 1 2 3 :
: R'= Alkyl, Aryl :

Scheme S1: Current photochemical process for the synthesis of substituted imidazo[1,2-

o]pyridine.

To a dry test tube (20 mL) containing 5 mol% CuCl and 2-aminopyridine (0.5 mmol) was added
5 mL of MeOH, followed by the addition of Formalin (37% in water) (0.6 mmol). The solution
was stirred for 1 min and then terminal alkyne (1.1 mmol) was added to the solution. The reaction
mixture was then irradiated with blue LEDs (150 mW/cm? at 460 nm) under oxygen atmosphere
(O2 balloon) at room temperature (25-28 °C) until completion of the reaction (monitored by TLC).
The reaction mixture was then concentrated and the residue was purified by column

chromatography on silica gel.
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B. Procedures for Synthetic transformations®!:

1) Synthesis of 1-phenyl-2-(3-phenylimidazo[1,2-a[pyridin-2-yl)ethane-1,2-dione

E Pyridine N-oxide E
¢ =N (5.0 equiv.) N Mphi
. N/ ——Ph PdClI; (10 mol%) 2 :
AN = \ '
: Ph 120°C, O,, LI
E 24h Ph :
: 3 31,98.1% :

Scheme S2: Reaction scheme for the synthesis of 1-phenyl-2-(3-phenylimidazol[1,2-
a]pyridin-2-yl)ethane-1,2-dione.

Procedure: A 50 mL round bottom flask was loaded with 295 mg of compound 3 (1.0 mmol).
Followed by addition of 17.7 mg (10 mol%) of PdCl, and 475.5 mg of pyridine-N-oxide (5.0
equiv.). The reaction mixture was then stirred at 120°C for 24 hours under oxygen atmosphere.
After completion of reaction (monitored by TLC), reaction mixture then extracted with DCM (2 x
50 mL) and the organic phase was wash with water, brine, dried over Na,SO,, and concentrated in
vacuum to obtain the residue (product). This residue then purified by column chromatography on

silica gel to collect the product 31 in 320 mg (98.1% yield).

2) Synthesis of 2-ethynylimidazo[1,2-afpyridine

. = K,CO; (2.0 equiv. —
1Q N\%*—*———TMS 2C03 (20equiv) | |~ )
.

MeOH, RT
™S 5h H

30 32, 99%

‘EasEEEEEEEEEEEP

Scheme S3: Reaction scheme for the synthesis of 2-ethynylimidazo[1,2-a]pyridine.

Procedure: In a 50 mL round bottom flask, 143 mg (0.5 mmol) of compound 30 was dissolved in
10 mL methanol. The mixture was stirred for 5 h at room temperature. After completion of reaction
(monitored by TLC), reaction mixture then extracted with EA (2 x 50 mL) and the organic phase
was wash with water, brine, dried over Na,SOy,, and concentrated in vacuum to directly afford the

pure product 32 in 70.3 mg (99.02% yield).
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C. Preparation of copper(I)-phenylacetylide:5253 Cul (1.0 g, 5.0 mmol) was dissolved in

ammonium hydroxide to form a blue-colored solution. While stirring, phenylacetylene (0.5

g, 5.1 mmol in 50 mL ethanol) was added drop wise to the solution. The system was

allowed to stand for 15 min to form a yellow precipitate suspension. The precipitate was

filtered out and washed with water, ethanol, and diethyl ether, three times each. The solid

was vacuum-dried, and a bright yellow solid was obtained in 64% yield. The spectroscopic

data: IR (KBr, cm™')$4 1929 (C=C), 1596, 1568; UV-Vis Ay = 472 nm.

The bond order in C=C triple bond of copper phenylacetylide$* = 2.63, which is due to the

electron-withdrawing character of Cu(I) in copper phenylacetylide and thus weakening of

the adjacent C=C triple bond.

2. Mechanistic studies

A) UV-visible spectra:

—— CuCl+1+2+HCHO in MeOH
—— CuCI+1+2 in MeOH

1.5
- —— CuCl+1+HCHO in MeOH
> —— 1+2+HCHO in MeOH
& 475 nm
8 1.0
% 471 nm
2
O 0.5-
g
5\
0.0-
400 450 500 550
Wavelength (nm)

Figure S1. UV-visible absorption spectra of the reaction mixture in MeOH.
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B) EPR measurements:

EPR spectra were recorded at room temperature on a Bruker ESP-300E (X band, 9.8 GHz) with
parameters setting as shown below: receiver gain= 30 n; receiver phase= 0 deg; receiver
harmonic=1; field modulation frequency=100000 Hz; microwave frequency[Hz]= 9.660469¢"%;
field modulation amplitude [T]= 0.00016; receiver time constant [S] = 0.32768; microwave
power= 0.015 W; receiver offset [%FS]=0; DMPO (5-,5-dimethyl-1-pyrroline N-oxide) was

employed as a radical trap for superoxide.

The reaction under standard condition (2-aminopyridine (1), Phenylacetylene (2), formalin,
CuCl, O,) in MeOH was irradiated with blue LED light for 30 min in the presence of DMPO in an
EPR chamber while recording the EPR spectra. The EPR signals shown in Figure S2 is
corresponding to DMPO-OO(H). This result indicates that superoxide free radical was formed in
the reaction. This result indicates that photoexcited copper(I)-phenylacetylide undergoes single

electron transfer to O, and generates superoxide free radical upon blue LEDs irradiation.
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EPR spectra of the reaction mixture after blue LEDs irradiation
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Figure S2: EPR spectra of the reaction mixture: 2-aminopyridine (1) (0.5 mmol), phenylacetylene
(2) (1.1 mmol), formalin (1.2 equiv.) and 5 mol% of CuCl in MeOH (5 mL), 0.5 mL of this reaction
solution was taken out into a small vial, followed by the addition of 0.01 mL of DMPO (5 x 10
M). The mixture was irradiated with blue LEDs at room temperature under an oxygen atmosphere

(1 atm) for 30 minutes. The reaction mixture was then analyzed by EPR. The 6 classical peaks are

corresponding to DMPO-OO(H).
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C) Detection of intermediates by ESI-MS:

The standard reaction was performed for short period of 8 h to detect the reaction intermediate,
and the reaction mixture was then analyzed by ESI-MS. The possible intermediates were

detected by mass. The detected intermediates are shown in Scheme S4 below.

CuCl (5 mol%)
N Formalin =N
| D + — pnh (1.2equiv.) @/\%TPh
N NH, MeOH, 8h,
blue-LEDs, Ph
1 2 O,, RT 3

=N =N
X H I
P @%‘C“ @/X
N N H Ph Ph

intermediates detected ESI-MS

I
I
I
I
1
1
|
I
I
I
I
I
I
]

Scheme S4: Detection of intermediates by ESI-MS.
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ESI Mass Data

Data:AP-65 Acquired:7/3/2023 4:29:03 PM
Comment: Operator:AccuTOF
Description: m/z Calibration File:20230608-TFANa_...
lonization Mode:ESI+ Created:10/13/2023 3:17:23 PM
History:Average(MS[1] 0.40..0.43) Created by:AccuTOF
Charge number:1 Tolerance:3.50[ppm], 3.50_. 3.50[mDa] Unsaturation Number:-300.5 .. 300.0 (...
Element:2C:6 .. 21, 'H:7 .. 15, “N:2 .. 2, #Na:0:.. 0 _ N
s N
___.___Relative Intensity __ : 1
1004 X : 1 Ph 1
; \ by (10706095 | Chemical Formula: C3HqoN,
: 1NN H : | ExactMass: 194.0844 |
. Chemipal Formula: CaHgN, | | Molecular Weight: 1942319
! Exagct Mass: 106.0531 | 1 _~_N
. Molecglar Weight: 106.1252 | 1 — Ph |
”””””””””””””” NG ;
” } Ph 3
7 1 Chemical Formula: C4HsN, !
. (M+H)* ! ™ "Exact Mass: 204.1157 |
] \ Molecular Weight: 294.3493 ;
161.06934 531.22506
., 237.16008
51.36422 387.15870
= -u—..-m—.u.....-]. il ...J nI-lL- wudl. ] ull-l .|I. |IL I by -..I. 1.1 || [T N R TTENTY i??’nlsgla.g |.l ‘Ll . -1. w o | e |[
-1 fr1r r1r rtr 1 1 11T 1T 71T 71T 1 T 1 T T r— .1 TI1r r r 71 117171
100 200 300 400 500 600
m/z
Mass Intensity | Calc. Mass Mass Difference | Mass Difference Possible Formula
[mDa] [ppm]
107.06095 21200.81 107.06092 0.03 0.26/2Cg"H7 "Nz
195.09327 9523.02| 195.09222 1.05 5.36/"2C13'H11"Nz
279.48786 135.16
29512697  13110.94) 295.12352 3.45 11.6812C21'H15"N2




ESI Mass Data

Data:AP-66R Acquired:8/23/2023 5:12:01 PM
Comment: Operator:AccuTOF

Description: m/z Calibration File:20230710-TFANa_...
lonization Mode:ESI+ Created:10/13/2023 5:07:50 PM
History:Average(MS[1] 0.22..0.82) Created by:AccuTOF

Charge number:1 Tolerance:200.00[ppm], 200.00 .. 200.... Unsaturation Number:-300.5 .. 300.0 (...

Element:2C:13 .. 13, 'H:0 .. 11, 83Cu:1 .. 1, “N:2 .. 2, ZNa:0 .. 1

Relative Intensity P R N
180 213.11492 | =N cul
- ' u '
107.06133 : ~__N \/2_ |
’ : Ph 5
i : Chemical Formula: C13HgCuN; |
. 158015425 ! Exact Mass: 256.0062 '
50 i Molecular Weight: 256.7700 |
T 257.1444 (M+H)+
i 307’145E09L362.92915 42522084
0 T T T T T |. T r1r r 71 71 T 1T 1T 71T 7T T I‘ T T T = T T T T T T T T T
100 200 300 400 500 600
m/z
Mass ‘ Intensity ‘ Calc. Mass N S oy B BN Possible Formula
[mDa] [Ppm]
257.14117] 3472551  257.01400 127.17 494.7812C13'H10°Cu1™Na
Data:AP-66R Acquired:8/23/2023 5:12:01 PM
Comment: Operator:AccuTOF
Description: m/z Calibration File:20230710-TFANa_...
lonization Mode:ESI+ Created:10/13/2023 5:07:50 PM
History:Average(MS[1] 0.22..0.82) Created by:AccuTOF
Charge number:1 Tolerance:200.00[ppm], 200.00 .. 200.... Unsaturation Number:-300.5 .. 300.0 (...

Element:2C:13 .. 13, 'H:0 .. 11,8%Cu:1 .. 1, “N:2 .. 2, 22Na:0 .. 1

Relative Intensity

| Z N = | i
30 i Cu :
! X Nx/e_ !
- 25744117 J(M+H)+ | Ph
20 : Chemical Formula: C;3HoCuN, |
! Exact Mass: 256.0062 '
o i Molecular Weight: 256.7700 !
10
i 275.11920
235.00849 245,1I4-12‘9 268.2[0328 0 291.1]4596
—T—T—TTTT —T———T—T—T—T——T—T—TT—T—T7TT—T—TT
240.0 260.0 280.0
m/z
Mass Intensity | Calc. Mass hess Bierence: | Massnlerence Possible Formula
[mDa] [ppm]
25714117 3472551 257.01400] 127.17 494.782C13'H10%3Cuq N,
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D) Crossover experiment:

1 =N =N
NN Ph\ N
| S Z CuCl (5mol%), | Ph
P + 0.6mmol Formalin (1.2equiv.) ! 3, 25.0%
N NH, = & !

MeOH,0, . _Nom-crossoverproducts {

15h, blue LEDs =2 7==-cro=soeioaioosoosoioasoiooroaioiioiioas :

=
0.6mmol I N

Crossover products, 47.6%

e
3
3
g
§ |
{
=z
A

Scheme S5: Crossover experiment

In a crossover experiment, a mixture of alkynes, phenylacetylene (0.6 mmol) and 1-ethynyl-4-
methylbenzene (0.6 mmol) was reacted with 2-aminopyridine (0.5 mmol) in the presence of
formalin, CuCl and in MeOH solvent (5 mL) under visible light irradiation for 15 h. This reaction
generated a mixture of non-crossover products 3 and 5 in 25% and 27.4% yields, respectively.
Whereas crossover products 3” and 5° were obtained in an overall yield of 47.6%. Yields of these
crossover experiment products were calculated based on the mass data, as the purification of this

mixture of products is quite difficult.

This experiment concludes that (a) copper phenylacetylide is responsible for the formation of the
desired product; (b) electron-donating terminal alkynes favours the formation of imidazopyridine
product in slightly higher yield than that of electron-neutral alkynes (the product 5 was formed in
slightly higher yield than that of the product 3); and (c¢) we anticipate that the formation of

crossover products dominate due to the electronegativity difference between terminal alkynes.
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ESI Mass Data

Data:AP-95

Comment:

Description:

lonization Mode:ESI+
History:Average(MS[1] 0.23..1.01)

Charge number:1

Tolerance:200.G0fppmy]; 200-00 -- 200--:---

Acquired:10/12/2023 11:50:37 AM
Operator:AccuTOF

m/z Calibration File:20231012-TFANa_...
Created:10/13/2023 5:03:59 PM

Created by:AccuTOF

=

Element:2C:21 .. 23, H:15 .. 19, ¥N:2 .. 2, 2Na:0 .. 1 N phi P
7777777777777777777777777777 ‘ NN N I
Relative |m@ﬁ"/ — on Ph .
N Crossover products
. ' Ph 3 | ; Chemical Formula: Cy,HgN, b
_ | . } ! Exact Mass: 308.1313 P
10  cpenerossover produst | S Molecular Weight: 308.3758 ___________ ;| (R |
b ' - L21H14N2 ' i : '
| | ExactMass:20a1157 30913968 S(M+H)+ | et Mass: 322470 |
' Molecular Weight: 294.3493 | | :
5 Ca9s.1155 >(M+H)+
297.12890
g Al 1906 317.10637
-1 307.16603
303.09375
293.16727 299.14213 J L L g 31422787 [319.10200 1 1,..328.11172
[J = TR T ...u...;... .-I...I- [PTTY T P e e | ..iu.. TR TR PIYY ) YRY RO ...A.Il.. bt .| s il .I.......n..l-.__.u.l.. a ........ ||||...nl....‘u... .I.__. n..l . ....;u..-....l.-.._-. ..I.
290.0 300.0 310.0 320.0 330.0
m/z
Mass Intensity | Calc. Mass Mass[nlizgf:]rence Mass[‘?;)f;%rence Possible Formula
29511657 1016.66  295.12352 -7.95 -26.94{12C21"H15"N2
309.13369 1933.46  309.13917 -5.48 -17.74/"?C22"Hi7"*N2
323.15133 111212 323.15482 -3.49 -10.81|"2C23'H19"*N2
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3. A gram scale reaction for the synthesis of compound 3.

CuCl (5 mol%)

N Formalin
| ¢ — pp _(12equiv) tPh \8
N” “NH, MeOH, 20h,
blue-LEDs,
1 2 0,, RT 3 (mtermedlate)
10mmol scale 22.0mmol 1.57q, yleld.53.3% 0.14q, yield: 7.2%

Scheme S6: A gram scale reaction for the synthesis of compound 3.

To a dry round bottom flask (50 mL, with magnetic stir bar) containing 5 mol% CuCl and 2-
aminopyridine (1) (0.94 g, 10 mmol) was added 20 mL of MeOH, followed by the addition of
Formalin (37% in water) (12.0 mmol). The solution was stirred for 1 min and then phenylacetylene
(2) (2.25 g, 22 mmol) was added to the solution. The reaction mixture was then irradiated for 20 h
(until completion of the reaction, monitored by TLC) with blue LEDs (150 mW/cm? at 460 nm)
under oxygen atmosphere (O2 balloon) at room temperature (25-28 °C). The reaction mixture was
then concentrated and the residue was purified by column chromatography on silica gel. Solvent
system: Ethyl acetate (EA): n-Hexane in the ratio of 1:9 to 2:8.

4. Fluorescence quantum yield calculations

— Ex Spec. (Em@416nm)
600000- —— Em spec.(Ex@360 nm)
~_N
? J x_N J Ph
& 400000 "
2 3)
2
£ 200000 ®
0 J x
200 400 600 800 9,10-diphenylanthracene

Wavelength (nm) (DPA)

Figure S3: Emission and excitation spectra of the compound 3.
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Fluorescence quantum yield measurement

2, 3- disubstituted imidazo[1,2-aJpyridine (only aromatic substituents) compounds show blue
fluorescence upon UV light photoexcitation, and thus, we have measured the fluorescence

quantum yield (®f) for the compound 3 (3-phenyl-2-(phenylethynyl)imidazo[1,2-a]pyridine)
using 9,10- diphenylanthracene (DPA)S3 as a fluorescence standard reference in methanol.

Areappa425-525nm)y= Abppa X I300 X Ppppa ..ovovvvnnnnn. (1)
Areappazs-s2snm) = 75531211
Abszoon= 0.043
Loonm = 2 mW/cm?
Dp,ppa = 0.9
Similar equation can be derived for the compound 3
Areacomp 3425-525nm) = Ab3go X Iz60 X Pcomp3-v-vvvvenennnnnnn 2)
Area comp 3(425-5250m) = 60119162.5
Absg0= 0.08
L350 = 2 mW/cm?
After substituting all the parameters and dividing equations (1)/(2), one can obtain the value of

O Comp 3 to be

(I)F.Comp 3= 0.385
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5. Evaluation of E-factor of the reported thermal method3¢

A. Evaluation of E-factor of the reported thermal reaction (Step 1)

Reported thermal method:Step 1
AgNO; (0.1 mmol),

Product yield = 99%

. + 0. +11.76 - 0.
E-factor = 0:102+0.196 + 11.76 - 0.179 _ 66.36 Kg waste/ 1 Kg product

0.179¢g

i Solvent Acetone (15mL) 11.76g —— -
Auxiliary -— — — —
. Product (bromoethynyl)benzene 0.179¢ 0.99 mmol FW 181.02

NBS (1.1mmol)
72 - 72 .
— Acetone, RT, 3h —
E’Reactantl Phenylacetylene 0.102¢ 1.0 mmol FW 102.13‘5

'Reactant2  N-bromosuccinimide (NBS) 0.196g 1.1 mmol FW 177.98

B. Evaluation of E-factor of the reported thermal reaction (Step 2)

Reported thermal method:Step 2

N
AN o = =
Q o /N, _ 20mol%Cu(oT) CQ&

N~ NH, \= ACN, 60°C, O,, 12h

______________________________________________________________________________

'Reactant 1 2-aminopyridine 0.028¢ 0.3 mmol FW 94.11 :
‘Reactant 2 (bromoethynyl)benzene 0.036g 0.2 mmol FW 181.02

Solvent ACN (2mL) 1.57g — —

Product 2"Promo-3-phenylimidazo[1.2- 0437 16 mmol FW 273.12
alpyridine

Product yield = 80%

. +0. +1.57-0.
E-factor — 0-028 ¥ 0.036 +1.57-0.0437 _ 36.39 Kg waste/ 1 Kg product

0.0437¢g

Auxiliary -— — — —_
i
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C. Evaluation of E-factor of the reported thermal reaction (Step 3)

Reported thermal method:Step 3

AN 1mol% Pd(PPhy),Cl,, © 17 \
— Cul, Et;N, 60°C, 12h
Ph Ph

Reactant 1 2-bromo-3-phenylimidazo  0.0546g 0.2 mmol FW 273.12
[1,2-a]pyridine

Reactant 2 Phenylacetylene 0.0306g 0.3 mmol FW 102.13
Solvent Triethylamine (10mL) 7.26g - -
Auxiliary - -—— - -
i 3-phenyl-2- |
' Product (phenylethynyl)imidazo[1,2-  0.0529g 0.18 mmol FW294.34 !
! alpyridine '

Product yield = 90%

. + 0. +7.26-0.
E-factor — 0-0546 +0.0306 +7.26 - 0.0529 _ 137.85 Kg waste/ 1 Kg product

0.0529¢

E-factor is defined as (the weight, kg, of wastes produced)/(per kg product formed). From the
green organic synthetic chemistry point of view, the E-factor is the crucial parameter of the green
chemistry metrics as it shows the amount of waste generated in a reaction. To get a better
understanding of the importance of the current green photochemical process, we have evaluated
and compared the E-factor of the reported three-step thermal method with our current single-step
photochemical method for the synthesis of substituted imidazo[1,2-a]pyridine (Product 3). The
detailed comparison of the reported thermal method and our current photochemical method based

on the number of steps, overall yield, and E-factor is presented in the Scheme S7.
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Reported thermal method: Total 3-steps

AgNO3, 20mol% Cu(OTf),, _ N
NBS (1.1equiv. o -
Ph—=— (Idequiv) o, g, ACN,60°C, 12h @\%—Br
Acetone, | ) 0.3mmol
RT, 3h _ scale Ph
99% yield N NH,
E-factor=66.36 80% yield
E-factor=36.39 chzr:i)zﬁlz’
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, y 3Ny
Overall yield=71.2% i 60°C, 12h
Total E-factor=240.6 Kg waste/ 1 Kg product 90% yield

E-factor=137.85
Present photochemical work: Only 1-step

CuCl (5 mol%)
Formalin

S 1.2
| + = pn —(Zequiv) Ph
N~ NH, MeOH, 12h,
1 2 blue-LEDs,
10 mmol scale 0,, RT

79% yield (0 5mmol scale)

53 3% yield (10mmol scale)
i E-factor=5.50 Kg waste/ 1 Kg product

e Y=

Scheme S7: Synthesis of 2, 3-disubstituted imidazo[1,2-a]pyridines by the thermal and the
current photochemical process.

The results showed that the thermal process formed product 3 in three steps with an overall yield
of 71.2% (0.2mmol scale) and an E-factor of 240.6. On the contrary, the current green protocol
formed product 3 in only a single step with a yield of 79% on 0.5 mmol scale and 53.3% on
10.0mmol scale with an E-factor of only 5.5. The current photochemical method forms
imidazo[1,2-a]pyridine product in a single step with an excellent E-factor (43.7 times better than
that of the reported thermal method) (See ESI for details) and in a good yield of 79%. In addition,
the thermal process uses toxic brominating reagents (NBS), toxic solvents (ACN, Et;N), and
expensive metal catalysts (Ag and Pd), which adversely affect human health and the environment.
On the other hand, the present photochemical method solely uses inexpensive CuCl as a catalyst,
molecular O, as an oxidant, formalin as an additive (which on oxidation undergoes
decarboxylation), commercially available starting materials, and low-energy visible light to form
substituted imidazo[ 1,2- a]pyridine products. Thus, in terms of the chemicals used, the easiness of
operation, and friendliness to the ecosystem, our photoredox method is better than the reported

thermal method.
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6. Photochemical reaction setup

Light source: Kessil lights A360N/A360W (Power density: 150 mW/cm? at 460 nm)

Please visit this link for more details: www.kessil.com

All  light reactions  were
conducted in air-conditioned
room with a cooling fan around
blue-LED’s to maintain the
reaction temperature within 25-
28 °C.

Cooling fans

/

518


http://www.kessil.com/

7. Spectroscopic Data

3-phenyl-2-(phenylethynyl)imidazo[1,2-a]pyridine (3)

Ph
3)

The product obtained as a pale yellow oil in 79.3% (116.7 mg) yield.

H NMR (400 MHz, CDCL3): § 8.21 (d, J= 7.2 Hz, 1H), 7.68-7.67 (m, 2H), 7.57-7.49 (m, 3H),
7.46-7.38 (m, 3H), 7.28-7.24 (m, 3H), 7.18-7.14 (m, 1H), 6.76-6.72 (m, 1H);

13C NMR (175 MHz, CDCl;): 6 144.8, 131.5, 128.9, 128.6, 128.5, 128.2, 128.1, 127.7, 126.6,
125.3,123.1,122.8, 117.7, 112.9, 91.7 and 83.5;

ESI-MS calcd for Cy;H 4N, (M+H)+: 294.1157, found: 295.1239.

IR (KBr): v =3057, 2929, 2852, 2216, 1954, 1887, 1735, 1674, 1633, 1598, 1574, 1525, 1493,
1444, 1396, 1352, 1311, 1273, 1251, 1223, 1189, 1157, 1072, 1017, 988, 914, 878, 829, 776, 737,
694, 574,499 cm!.

3-phenylimidazo[1,2-a]pyridine (3°)

NN
N N%
Ph

(3"

The product obtained as a pale yellow oil.

H NMR (400 MHz, CDCl5): & 8.33-8.31 (m, 1H), 7.67 (d, J= 11.6 Hz, 2H), 7.55-7.47 (m, 4H),
7.42-7.37 (m, 1H), 7.20-7.15 (m, 1H), 6.80-6.77 (m, 1H);
13C NMR (175 MHz, CDCL3): § 132.5, 129.3, 129.2, 128.2, 128.0, 124.2, 123.3, 118.2 and 112.5;

ESI-MS calcd for C13H;oN, (M+H)+: 194.0844, found: 195.0923.
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IR (KBr): v =3367, 3054, 3031, 2922, 2851, 1731, 1679, 1634, 1602, 1574, 1522, 1499, 1480,
1446, 1352, 1297, 1263, 1175, 1149, 1073, 1009, 963, 914, 894, 858, 829, 780, 752, 736, 698,
660, 579, 529 cm!.

3-(naphthalen-2-yl)-2-(naphthalen-2-ylethynyl)imidazo[1,2-a]pyridine (4)

=N
o=

The product obtained as a pale yellow oil in 73.2% (144.3 mg) yield.

TH NMR (400 MHz, CDCLy): & 8.09 (d, J= 8.4 Hz, 1H), 8.03 (d, J= 8.4 Hz, 1H), 7.95 (d, J= 8.4
Hz, 1H), 7.82 (d, J= 6 Hz, 1H), 7.72-7.65 (m, 6H), 7.61-7.50 (m, 3H), 7.48-7.41 (m, 1H), 7.39-
7.33 (m, 1H), 7.31-7.24 (m, 1H), 7.19-7.16 (m, 1H), 6.76-6.70 (m, 1H);

13C NMR (175 MHz, CDCl;): 6 134.1, 133.9, 133.0, 132.9, 132.1, 131.8, 130.3, 130.1, 129.8,
129.6, 129.2, 128.7, 128.0, 127.1, 127.0, 126.5, 126.4, 126.3, 126.2, 126.1, 125.7, 125.6, 125.5,
125.4,125.2,125.1, 124.1, 1204, 117.8, 112.9, 112.3, 90.9 and 88.1.

ESI-MS calcd for CyoH;gN, (M+H)+: 394.1470, found: 395.1552.

IR (KBr): v =3047, 2955, 2923, 2851, 2210, 1926, 1733, 1633, 1585, 1500, 1462, 1416, 1376,
1350, 1293, 1276, 1245, 1214, 1177, 1143, 1054, 1016, 958, 863, 800, 774, 753, 737, 667, 618,
566,479 cm’!.

3-(p-tolyl)-2-(p-tolylethynyl)imidazo[1,2-a]pyridine (5)

=N
x~_N O

The product obtained as a Colourless solid in 76.0% (122.5 mg) yield.

TH NMR (400 MHz, CDCLy): § 8.24 (d, J= 7.2 Hz, 1H), 7.62-7.57 (m, 3H), 7.38-7.33 (m, 4H),
7.24-7.17 (m, 1H), 7.11 (d, J= 8 Hz, 2H), 6.79-6.75 (m, 1H), 2.43 (s, 3H), 2.32 (s, 3H);

13C NMR (175 MHz, CDCl;): & 144.7, 138.6, 138.5, 131.5, 129.7, 129.0, 128.6, 127.6, 126.5,
125.3,125.2,123.3,120.0, 117.8, 112.9, 92.1, 82.9, 21.5 and 21 .4;

ESI-MS calcd for C,3H;gsN, (M+Na): 322.1470, found: 345.1368.
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IR (KBr): v =3026, 2954, 2922, 2852, 2213, 1903, 1786, 1728, 1631, 1604, 1570, 1543, 1515,
1464, 1446, 1396, 1378, 1347, 1309, 1272, 1250, 1210, 1187, 1177, 1139, 1029, 1015, 991, 946,
877, 815,751, 737, 668, 623, 569, 527, 504, 474 cm’!.

3-(3,5-dimethylphenyl)-2-((3,5-dimethylphenyl)ethynyl)imidazo[1,2-a]pyridine (6)

The product obtained as a Pale yellow oil in 64.3% (112.6 mg) yield.

H NMR (400 MHz, CDCl;): & 8.29 (d, J= 6.8 Hz, 1H), 7.59 (d, J= 9.2 Hz, 1H), 7.36 (s, 2H),
7.24-7.17 (m, 1H), 7.10-7.09 (m, 3H), 6.92 (s, 1H), 6.80-6.77 (m, 1H), 2.41 (s, 6H), 2.26 (s, 6H);

13C NMR (175 MHz, CDCl;): 6 144.8, 138.6, 137.7, 130.3, 130.2, 129.2, 128.1, 127.9, 126.7,
126.3, 125.3,123.4, 122.7,117.8, 112.8, 92.3, 83.1, 21.4 and 21.1;

ESI-MS calcd for CysH;,N, (M+Na): 350.1783, found: 373.1682.

IR (KBr): v =2954, 2915, 2850, 2219, 1735, 1635, 1600, 1501, 1468, 1400, 1377, 1346, 1277,
1236, 1186, 1165, 1143, 1039, 941, 898, 850, 753, 716, 688, 575, 538 cm’'.

3-(4-butylphenyl)-2-((4-butylphenyl)ethynyl)imidazo[1,2-a]pyridine (7)

The product obtained as a Yellow oil in 70.1% (142.5 mg) yield.

TH NMR (400 MHz, CDCLy): & 8.25 (d, J= 6.8 Hz, 1H), 7.64-7.59 (m, 3H), 7.36-7.21 (m, 4H),
7.20-7.17 (m, 1H), 7.10 (d, J= 8 Hz, 2H), 6.79-6.75 (m, 1H), 2.68 (t, J= 7.6 Hz, 2H), 2.57 (t, J=
7.6 Hz, 2H), 1.67-1.61 (m, 2H), 1.57-1.51 (m, 2H), 1.43-1.37 (m, 2H), 1.34-1.23 (m, 2H), 0.95 (t,
J=1.2 Hz, 3H), 0.89 (t, J= 7.2 Hz, 3H);
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13C NMR (175 MHz, CDCl;): 6 144.8, 143.6, 143.4, 131.5, 129.0, 128.6, 128.3, 127.7, 126.6,
125.4, 125.2, 123.3, 120.1, 117.9, 112.9, 92.1, 83.0, 46.1, 35.6, 35.5, 33.5, 33.3, 22.4, 22.3 and
13.9;

EI-HRMS calcd for C,9H3oN, (M+Na): 406.2409, found: 429.2308.

IR (KBr): v =3359, 3191, 2955, 2922, 2851, 2216, 1908, 1735, 1657, 1647, 1633, 1542, 1515,
1502, 1399, 1377, 1350, 1272, 1250, 1221, 1179, 1118, 1015, 881, 833, 752, 736, 644, 611, 533
cml.

3-(4-(tert-butyl)phenyl)-2-((4-(tert-butyl)phenyl)ethynyl)imidazo[1,2-a]pyridine (8)

=N
~_N

tBu

The product obtained as a Pale yellow oil in 73.9% (150.2 mg) yield.

H NMR (400 MHz, CDCLy): & 8.30 (d, J= 7.2 Hz, 1H), 7.67-7.57 (m, 3H), 7.56 (d, J= 7.6 Hz,
2H), 7.44-7.42 (m, 2H), 7.34-7.32 (m, 2H), 7.24-7.20 (m, 1H), 6.79 (t, J= 6.8 Hz, 1H), 1.38 (s,
9H), 1.29 (s, 9H);

13C NMR (175 MHz, CDCl;): 6 151.8, 151.7, 131.4, 128.4, 127.6, 126.0, 125.5, 125.3, 125.2,
123.5,120.0, 117.7, 113.0, 106.5, 92.3, 34.9, 34.8, 31.3 and 31.1;

EI-HRMS calcd for C,oH30N, (M+Na): 406.2409, found: 429.2303.

IR (KBr): v =3081, 3036, 2958, 2925, 2855, 2215, 1912, 1664, 1633, 1604, 1539, 1516, 1501,
1463, 1396, 1361, 1347, 1270, 1252, 1226, 1200, 1141, 1108, 1014, 1108, 1014, 963, 880, 833,
751,735, 618, 559 cm’.

3-(3-methoxyphenyl)-2-((3-methoxyphenyl)ethynyl)imidazo[1,2-a]pyridine (9)

=N
@ w,
(0]

Me
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The product obtained as a Colourless oil in 71.4% (126.5 mg) yield.

H NMR (700 MHz, CDCls): § 8.32 (d, J= 9.1 Hz, 1H), 7.64 (d, J= 9.1 Hz, 1H), 7.48 (t, J= 8.4
Hz, 1H), 7.32-7.30 (m, 2H), 7.26-7.21 (m, 2H), 7.10 (d, J= 7.7 Hz, 1H), 7.05 (s, 1H), 7.01-7.0 (m,
1H), 6.88 (dd, J= 8.4 Hz, 1H), 6.83 (t, J= 7 Hz, 1H), 3.87 (s, 3H), 3.79 (s, 3H);

13C NMR (175 MHz, CDCl;): 8 160.1, 159.2, 144.9, 130.1, 129.3, 127.7, 126.4, 125.7, 124.1,
123.9,123.5,1209, 1179, 116.3,115.2, 114.5, 114.3, 113.2, 92.2, 83.1, 55.4 and 55.2;

ESI-MS calcd for Cp3HgN,O, (M+H)+: 354.1368, found: 355.1440.

IR (KBr): v =3067, 2955, 2922, 2851, 2213, 1732, 1686, 1633, 1597, 1574, 1487, 1462, 1426,
1387, 1345, 1315, 1283, 1252, 1200, 1153, 1138, 1082, 1042, 1024, 993, 962, 854, 780, 751, 736,
698, 685, 561, 533, 516, 486 cm™!.

3-(4-bromophenyl)-2-((4-bromophenyl)ethynyl)imidazo[1,2-a]pyridine (10)

The product obtained as a Colourless Solid in 74.1% (167.5 mg) yield.

H NMR (400 MHz, CDCls):  8.17-8.16 (m, 1H), 7.97-7.65 (m, 2H), 7.65-7.54 (m, 3H), 7.42 (d,
J=8.8 Hz, 2H), 7.30 (d, J= 8.4 Hz, 2H), 7.22-7.20 (m, 1H), 6.80 (t, J= 6.8 Hz, 1H);

13C NMR (175 MHz, CDCl;): § 145.1, 133.0, 132.4, 131.6, 130.2, 127.0, 126.7, 126.6, 125.8,
123.0, 122.8, 121.6, 118.0, 113.4,91.1 and 84.2;

ESI-MS calcd for C21H12BI‘2N2 (M+H)+I 4499367, found: 450.9444.

IR (KBr): v = 3326, 2955, 2918, 2851, 1735, 1649, 1586, 1489, 1466, 1395, 1377, 1309, 1274,
1249, 1218, 1191, 1157, 1123, 1089, 1071, 1024, 952, 889, 855, 823, 758, 721, 498 cm"!.

S23



3-(2-chlorophenyl)-2-((2-chlorophenyl)ethynyl)imidazo[1,2-a]pyridine (11)

The product obtained as a Yellow oil in 67.9% (123.3 mg) yield.

H NMR (700 MHz, CDCls): § 7.70 (d, J= 7 Hz, 1H), 7.66-7.62 (m, 2H), 7.55 (d, J= 7.7 Hz, 1H),
7.47-7.44 (m, 1H), 7.43-7.40 (m, 2H), 7.30 (d, J= 7.7 Hz, 1H), 7.26-7.18 (m, 1H), 7.18-7.13 (m,
2H), 6.81-6.79 (m, 1H);

13C NMR (175 MHz, CDCl): 8 145.0, 135.9, 134.6, 133.9, 133.3, 130.8, 130.1, 129.3, 129.1,
127.4,127.2,127.0, 126.3, 126.2, 125.7, 124.6, 122.8, 117.7, 112.8, 89.0 and 88.0;

ESI-MS calcd for C,H;,CIL,N, (M+Na): 362.0378, found: 385.0278.

IR (KBr): v =3060, 2954, 2925, 2852, 2219, 1922, 1801, 1733, 1679, 1634, 1591, 1564, 1502,
1480, 1434, 1392, 1351, 1280, 1246, 1221, 1194, 1128, 1070, 1057, 1018, 991, 948, 881, 829,
788, 753, 689, 668, 616, 549, 488, 453 cm’!.

3-(2-fluorophenyl)-2-((2-fluorophenyl)ethynyl)imidazo[1,2-a]pyridine (12)

The product obtained as a Pale yellow oil in 66.4% (109.7 mg) yield.

IH NMR (400 MHz, CDCly): & 7.84-7.81 (m, 1H), 7.77-7.71 (m, 1H), 7.65 (d, J= 8.8 Hz, 1H),
7.48-7.42 (m, 1H), 7.30-7.25 (m, 2H), 7.11-7.0 (m, 3H), 6.88-6.78 (m, 3H);

13C NMR (175 MHz, CDCl;): 6 163.6, 163.0, 162.5, 162.4, 162.2, 162.1, 160.9, 160.8, 159.4,
159.3, 145.3, 134.3, 134.2, 133.6, 133.5, 127.4, 126.0, 124.4, 122.3, 117.8, 113.3, 112.4, 112.3,
111.7,111.6, 107.7, 107.6, 105.0, 104.8, 104.7, 104.4, 104.3, 104.1, 87.4 and 84.9;
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13C NMR (175 MHz, CDCls): 4 163.9 (Jc.r= 49.1 Hz), 163.8 (Jc.r= 48.3 Hz), 163.0 (Jo.r= 97.8
Hz), 162.9 (Jc.r= 98.1 Hz), 162.2 (Jo.r= 11.2 Hz), 160.8 (Jc.r= 251.1 Hz), 160.7 (Jc.r= 250.9
Hz), 145.3, 134.2 (Jc-= 9.8 Hz, 9.6 Hz), 133.5 (Jc.-= 9.8 Hz, 9.6 Hz), 127.3, 125.9, 124.4 (Jc.r=
5.2 Hz),122.3,117.8,113.2, 112.4 (Jcr=21.1 Hz), 111.7 (Jo.p.= 21.8 Hz), 111.6 (Jo.r= 21.7 Hz),
107.7 (Jc.r= 15.9 Hz), 104.9 (Jc.= 50.5 Hz), 104.4 (Jo.r= 25.7 Hz), 104.2 (Jc.-= 25.9 Hz), 87.4
and 84.8;

1F NMR (470 MHz, CCLiF): § -61.2 (s), -62.9 (s).
ESI-MS calcd for Cy Hy,F,N, (M-H): 330.0969, found: 329.0004.

IR (KBr): v =3077, 2953, 2920, 2850, 2222, 1733, 1615, 1588, 1543, 1511, 1502, 1476, 1455,
1423, 1398, 1377, 1354, 1293, 1265, 1247, 1182, 1142, 1097, 1021, 995, 963, 842, 812, 748, 731,
671, 606, 565, 509, 489 cm’!.

3-(4-fluorophenyl)-2-((4-fluorophenyl)ethynyl)imidazo[1,2-a]pyridine (13)
=N
=0

(13)

The product obtained as a Pale yellow solid in 72.3% (119.4 mg) yield.

TH NMR (400 MHz, CDCLy): 8 8.17 (d, J= 6.8 Hz, 1H), 7.69-7.66 (m, 2H), 7.60 (d, J= 9.2 Hz,
1H), 7.45-7.41 (m, 2H), 7.28-7.20 (m, 3H), 6.99 (t, /= 8.8 Hz, 2H), 6.81 (t, J= 6.8 Hz, 1H);

13C NMR (175 MHz, CDCl;): 8 163.4, 163.3, 162.0, 161.9, 145.0, 133.5, 130.8, 126.8, 126.7,
125.5,124.2,123.0,118.9,118.0, 116.4, 116.2, 115.7, 115.6, 113.2, 90.8 and 83.0;

13C NMR (175 MHz, CDCls): § 163.4 (Jo.p=248.1 Hz), 162.0 (Jo.p= 248.8 Hz), 144.9, 133.5 (Jc.
#= 8.4 Hz), 130.8 (Jer= 8.2 Hz), 126.7 (Jep= 12.4 Hz), 125.5, 124.2, 123.0, 118.9 (Jop= 3.5 Hz),
118.0, 116.3 (Jop=21.5 Hz), 115.7 (Jer= 22.0 Hz), 113.2, 90.8 and 82.9;

19F NMR (470 MHz, CCI3F): 8 -110.2 (s), -111.3 (s).
ESI-MS calcd for C,;H,FoN, (M+Na): 330.0969, found: 353.0850.

IR (KBr): v =3359, 3190, 2955, 2920, 2850, 2217, 1728, 1647, 1633, 1601, 1543, 1515, 1502,
1468, 1413, 1377, 1346, 1275, 1228, 1157, 1094, 1014, 880, 831, 815, 750, 737, 721, 640, 606,
569, 525 cm'!.
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3-(2,4-difluorophenyl)-2-((2,4-difluorophenyl)ethynyl)imidazo[1,2-a]|pyridine (14)

The product obtained as a solid in 63.1% (115.6 mg) yield.

TH NMR (400 MHz, CDCly): & 7.82-7.79 (m, 1H), 7.75 (q, J= 8.4 Hz, 1H), 7.64 (d, J= 9.2 Hz,
1H), 7.44-7.39 (m, 1H), 7.28-7.24 (m, 1H), 7.09-6.79 (m, 2H), 6.86-6.76 (m, 3H);

13C NMR (175 MHz, CDCly): 8 162.4, 162.3, 162.2, 162.1, 160.8, 160.7, 159.3, 145.1, 134.2,
134.1, 133.5, 133.4, 127.0, 126.1, 124.4, 124.3, 122.3, 117.6, 113.3, 112.4, 112.3, 112.2, 111.9,
111.8,111.7,111.6, 111.5, 107.6, 107.5, 105.0, 104.8, 104.6, 104.3, 104.2, 104.0, 87.1 and 85.1;

13C NMR (175 MHz, CDCLy): § 163.7 (Jop= 43.2 Hz), 162.6 (Jep= 104.4Hz), 162.9 (Jo.p= 103.6
Hz), 162.4 (Jop= 42.0 Hz), 160.8 (Jep= 251.1 Hz), 159.3 (Jor= 251.1 Hz), 145.0, 134.2 (Jor=
9.8 Hz), 134.2 (Je.r= 9.8 Hz), 133.5 (Jep= 9.6 Hz), 133.4 (Jop= 9.8 Hz), 126.9, 126.1, 124.3 (Jc.
7= 5.0 Hz), 122.2, 117.5, 113.3, 112.4 (Jor= 21.3 Hz), 112.3 (Jep= 21.3 Hz), 111.8 (Jer= 15.0
Hz), 111.7 (Jep= 15.0 Hz), 111.6 (Jer= 21.8 Hz, 21.7 Hz), 107.6 (Jep= 15.7 Hz), 107.5 (Jo.r=
15.7 Hz), 104.9 (Jor= 50.5 Hz), 104.7 (Jop= 74.3 Hz), 104.1 (Jor= 25.7 Hz), 87.1 and 85.0;

1YF NMR (470 MHz, CCL;F): § -104.7 (d), -105.3 (d), -106.0 (s), -106.8 ().
EI-HRMS calcd for CyH;oF4N, (M+H): 366.0780, found: 367.0857.

IR (KBr): v =3078, 2953, 2918, 2850, 2220, 1733, 1615, 1588, 1542, 1501, 1455, 1424, 1399,
1354, 1293, 1264, 1142, 1097, 1020, 995, 963, 937, 842, 811, 748, 731, 672, 633, 565, 509, 488,
429 cm!,

3-(2-(trifluoromethyl)phenyl)-2-((2-(trifluoromethyl)phenyl)ethynyl)imidazo[1,2-a]pyridine
(15)
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The product obtained as a Pale yellow oil in 61.4% (132.1 mg) yield.

'H NMR (700 MHz, CDCls): 8 7.88 (d, J= 7.7 Hz, 1H), 7.71-7.65 (m, 2H), 7.61-7.58 (m, 2H),
7.51 (dd, J=7.7 Hz, 3H), 7.41 (t, J= 7.7 Hz, 1H), 7.30 (t, J= 7.0 Hz, 1H), 7.22 (t, J= 7.7 Hz, 1H),
6.74 (t, J= 7.0 Hz, 1H);

13C NMR (175 MHz, CDCl,): 5 144.8, 134.2, 133.9, 132.3, 131.9, 131.7, 131.3, 131.2, 131.1,
130.3, 127.9, 127.8, 126.8, 126.7, 126.0, 125.6, 125.5, 125.1, 124.2, 124.0, 123.8, 122.7, 122.2,
121.0, 117.6, 113.0, 88.1 and 88.0;

13C NMR (175 MHz, CDCl;): & 144.8, 134.2, 133.9, 132.3, 132.0 (q, Jc.r= 30.2 Hz, 30.3 Hz),
131.4 (q, Jc.r,=30.5 Hz, 30.4 Hz), 131.2, 130.2, 129.1 (Jo.r=227.3 Hz), 127.9, 127.8 (Jc.r=319.3
Hz), 126.0 (q, Jc.r= 5.0 Hz, 4.9 Hz), 125.6 (q, Jc.r= 5.0 Hz, 5.2 Hz), 125.1, 124.2, 123.9, 123.8,
122.6,122.2,120.9, 117.5, 112.9, 88.1 and 88.0;

1F NMR (470 MHz, CCL;F): & -104.7 (d), -105.3 (d), -106.1 (d), -107.0 (d).
EI-HRFD calcd for Co3H ,FeN, (M+Na): 430.0905, found: 453.0798.

IR (KBr): v =3360, 3188, 3074, 2955, 2921, 2851, 2222, 1943, 1838, 1734, 1699, 1658, 1603,
1574, 1493, 1469, 1449, 1393, 1351, 1316, 1263, 1219, 1169, 1128, 1110, 1057, 1033, 1018, 991,
959, 877, 830, 800, 766, 751, 719, 653, 612, 595, 537 cm’!.

Methyl 4-(2-((4-(methoxycarbonyl)phenyl)ethynyl)imidazo[1,2-a]pyridin-3-yl)benzoate (16)

The product obtained as a Pale yellow powder in 60.3% (123.7 mg) yield.

'H NMR (700 MHz, CDCLy): & 8.28 (d, J= 7.0 Hz, 1H), 8.22 (d, J= 8.4 Hz, 2H), 7.97 (d, J= 8.4
Hz, 2H), 7.82 (d, J= 8.4 Hz, 2H), 7.65 (d, J= 9.1 Hz, 1H), 7.51 (d, J= 7.7 Hz, 2H), 7.28 (t, J= 7.7
Hz, 1H), 6.88-6.86 (m, 1H), 3.95 (s, 3H), 3.88 (s, 3H);

13C NMR (175 MHz, CDCl;): 6 166.4, 145.3, 132.4, 131.5, 130.3, 130.1, 129.8, 128.3, 127.2,
126.7,126.4, 123.3, 118.1, 113.8, 91.8, 85.8, 52.3 and 52.2;

EI-HRFD calcd for CsH sN,O4 (M+Na): 410.1267, found: 433.1164.

IR (KBr): v =3307, 2955, 2921, 2851, 2216, 1722, 1606, 1497, 1464, 1403, 1377, 1311, 1280,
1190, 1107, 1018, 968, 854, 826, 764, 751, 731, 695 cm’!.
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1-(4-(2-((4-acetylphenyl)ethynyl)imidazo[1,2-a]pyridin-3-yl)phenyl)ethan-1-one (17)
AN
A

(17)

The product obtained as a white powder in 54.8% (103.7 mg) yield.

H NMR (700 MHz, CDCLy): § 8.26 (d, J= 11.9 Hz, 1H), 8.12 (d, J= 3.5 Hz, 2H), 7.87-7.81 (m,
4H), 7.61-7.57 (m, 1H), 7.52-7.49 (m, 2H), 7.26-7.22 (m, 1H), 6.86-6.82 (m, 1H);

13C NMR (175 MHz, CDCl;): § 197.1, 145.5, 136.7, 136.3, 132.6, 131.6, 129.2, 129.0, 128.4,
128.2,127.3,127.2,127.1, 127.0, 126.2, 123.2, 118.1, 113.7, 91.5 and 86.4;

EI-HRFD calcd for C,sH;sN,O, (M+Na): 378.1368, found: 401.1271.

IR (KBr): v =3340, 2955, 2918, 2851, 2214, 1735, 1682, 1602, 1559, 1497, 1463, 1403, 1377,
1360, 1309, 1267, 1187, 1156, 1124, 1089, 1024, 955, 889, 829, 755, 593 cm'!.

3-(thiophen-2-yl)-2-(thiophen-2-ylethynyl)imidazo[1,2-a]pyridine (19)

The product obtained as a Pale yellow oil in 64.1% (98.2 mg) yield.

H NMR (400 MHz, CDCLy): & 8.43-8.41 (m, 1H), 7.62-7.59 (m, 1H), 7.51-7.49 (m, 2H), 7.31-
7.27 (m, 2H), 7.25-7.21 (m, 2H), 7.0-6.98 (m, 1H), 6.89-6.86 (m, 1H);

13C NMR (175 MHz, CDCl;): § 145.1, 132.5, 128.7, 127.8, 127.6, 127.1, 126.6, 125.8, 123.8,
122.9,122.0, 118.8, 117.9, 113.5, 86.9 and 86.8;

ESI-MS calcd for C7H;(N,S, (M+H)+: 306.0285, found: 307.0373.

IR (KBr): v = 3339, 2956, 2920, 2851, 2210, 1737, 1635, 1565, 1464, 1413, 1378, 1247, 1234,
1162, 1088, 1020, 951, 890, 850, 825, 752, 720, 699 cm’!.
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6-methyl-3-phenyl-2-(phenylethynyl)imidazo[1,2-a]pyridine (20)

=N
«__N />——_ Ph
Ph

(20)

The product obtained as a Pale yellow powder in 43.4% (66.9 mg) yield.

1H NMR (700 MHz, CDCls): & 8.02 (s, 1H), 7.27 (d, J= 7.7 Hz, 2H), 7.60-7.55 (m, 3H), 7.47-7.45
(m, 3H), 7.29-7.28 (m, 3H), 7.13 (d, J= 8.4 Hz, 1H);

13C NMR (175 MHz, CDCl,): 5 144.0, 131.5, 128.9, 128.7, 128.6, 128.5, 128.3, 128.2, 128.1,
127.4,126.3,123.0, 122.7, 120.7, 117.1, 91.5, 83.6 and 18.3;

ESI-MS calcd for C,H (N, (M+H)+: 308.1313, found: 309.1398.

IR (KBr): v =3339, 2955, 2922, 2852, 1737, 1669, 1600, 1538, 1495, 1378, 1341, 1276, 1163,
1123, 1089, 972, 951, 889, 852, 758, 721, 694, 577, 529 cm!.

7-Chloro-3-phenyl-2-(phenylethynyl)imidazo[1,2-a]pyridine (21)

Ph
(21)

The product obtained as a Pale yellow oil in 36.4% (59.8 mg) yield.

H NMR (400 MHz, CDCL;): 5 8.18 (d, J= 7.2 Hz, 1H), 7.70-7.68 (m, 3H), 7.65-7.54 (m, 2H),
7.49-7.45 (m, 3H), 7.30-7.29 (m, 3H), 6.82 (dd, J= 7.6 Hz, 1H);

13C NMR (175 MHz, CDCl;): 6 144.4, 132.6, 132.4, 131.7, 129.2, 129.1, 128.9, 128.8, 128.6,
128.3, 128.0, 127.5, 127.2, 123.7, 122.6, 116.4, 115.0, 92.8 and 82.6;

ESI-MS calcd for C;;H;5CIN, (M+Na): 328.0767, found: 351.0664.

IR (KBr): v =3280, 3060, 2954, 2923, 2851, 2220, 1953, 1734, 1680, 1627, 1597, 1565, 1492,
1442, 1399, 1377, 1350, 1283, 1251, 1220, 1188, 1125, 1092, 1065, 1027, 995, 948, 896, 853,
819, 780, 732, 698, 671, 529, 451 cm".
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3-Butyl-2-(hex-1-ynyl)imidazo[1,2-a]pyridine (24)

=N
« N\/g%nBu
nBu

(24)

The product obtained as a Yellow oil in 77.3% (98.3 mg) yield.

TH NMR (400 MHz, CDCLy): 5 7.80 (t, J= 6.8 Hz, 1H), 7.50 (q, J= 9.2 Hz, 1H), 7.12-7.08 (m,
1H), 6.78-6.74 (m, 1H), 2.92 (t, J= 7.2 Hz, 2H), 2.4 (t, J= 6.8 Hz, 3H), 1.66-1.22 (m, 9H), 0.93-
0.89 (m, 6H);

13C NMR (175 MHz, CDCl3): 6 143.8, 127.0, 126.6, 123.9, 122.7, 117.5, 112.3, 93.9, 73.9, 30.6,
29.3,23.1,22.2,21.9,19.2, 13.7 and 13.6;

ESI-HRMS calcd for C7H;,N, (M+Na): 254.1783, found: 277.1679.

IR (KBr): v =3272, 3021, 2957, 2930, 2871, 2860, 2234, 1748, 1632, 1599, 1569, 1486, 1440,
1406, 1379, 1364, 1287, 1271, 1246, 1168, 1151, 1128, 1081, 1018, 981, 953, 854, 826, 774, 751,
736, 622, 522, 485 cm’!.

2-(Hept-1-yn-1-yl)-3-pentylimidazo[1,2-a]pyridine (25)

=N
N p, ——npent
npent (25)

The product obtained as a Pale yellow oil in 79.2% (111.8 mg) yield.

H NMR (400 MHz, CDCl;): 5 7.82 (d, J= 6.8 Hz, 1H), 7.49 (d, J= 8.8 Hz, 1H), 7.12 (t, J= 7.6
Hz, 1H), 6.76 (t, J= 6.8 Hz, 1H), 2.93 (t, J= 7.6 Hz, 2H), 2.44 (t, J= 7.6 Hz, 2H), 1.68-1.60 (m,
4H), 1.36-1.31 (m, 7H), 0.91-0.85 (m, 7H);

13C NMR (175 MHz, CDCl;): 6 149.6, 148.1, 143.9, 138.5, 138.2, 127.1, 123.8, 122.7, 117.6,
112.3,93.9,73.9,71.6,31.3,31.1, 28.3, 26.9, 23.3, 22.3,22.2, 19.5, 14.0 and 13.9;

ESI-HRMS calcd for Ci9Hy6N, (M+Na): 282.2096, found: 305.1996.

IR (KBr): v =3357, 3190, 2956, 2924, 2853, 2236, 1747, 1679, 1659, 1599, 1505, 1467, 1435,
1377, 1365, 1299, 1245, 1144, 965, 738, 669, 484 cm™!.
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3-isopentyl-2-(5-methylhex-1-yn-1-yl)imidazo[1,2-a]pyridine (26)

The product obtained as a Pale yellow oil 73.2% (103.4 mg) yield.

H NMR (700 MHz, CDCLy): & 7.79 (d, J= 7.0 Hz, 1H), 7.46 (d, J= 9.1 Hz, 1H), 7.09-7.06 (m,
1H), 6.74 (t, J= 7.0 Hz, 1H), 2.91 (t, J= 7.7 Hz, 2H), 2.44 (t, J= 7.7 Hz, 2H), 1.79-1.77 (m, 1H),
1.58 (t, J= 6.3 Hz, 1H), 1.52-1.47 (m, 2H), 0.94 (d, J= 6.3 Hz, 6H), 0.93 (d, J= 6.3 Hz, 6H);

I3C NMR (175 MHz, CDCl;): 6 143.9, 127.1, 126.6, 123.7, 122.6, 121.5, 117.5, 114.3, 112.2,
93.8,73.9,37.4,35.9,27.6,27.0,22.3,22.2,22.1,21.3 and 17.5;

ESI-HRMS calcd for C9H,sN, (M+H)+: 282.2096, found: 283.2176.

IR (KBr): v =3079, 2955, 2928, 2869, 2235, 1748, 1680, 1633, 1590, 1545, 1467, 1401, 1385,
1366, 1269, 1245, 1204, 1168, 1132, 918, 825, 750, 735 cm!.

3-benzyl-2-(3-phenylprop-1-yn-1-yl)imidazo[1,2-a]pyridine (27)

The product obtained as a Pale yellow oil 67.9% (109.5 mg) yield.

TH NMR (700 MHz, CDCly): § 7.63 (d, J= 7.0 Hz, 1H), 7.51 (d, J= 9.1 Hz, 1H), 7.42 (d, J= 7.7
Hz, 2H), 7.28 (t, J= 7.7 Hz, 2H), 7.24 (t, J= 7.7 Hz, 2H), 7.21-7.18 (m, 2H), 7.16 (d, J= 7.0 Hz,
2H), 7.09 (t, J= 8.4 Hz, 1H), 6.30 (t, J= 6.3 Hz, 1H), 4.33 (s, 2H), 3.88 (s, 2H);

13C NMR (175 MHz, CDCl;): 6 144.3, 136.4, 136.2, 128.7, 128.4, 128.1, 127.9, 127.6, 126.7,
126.5, 125.3,124.4,123.1, 117.4, 112.4, 91.0, 76.0, 29.6 and 25.8;

EI-HRMS calcd for C»3HgN, (M+H): 322.1470, found: 323.1547.

IR (KBr): v =3360, 3182, 3137, 3084, 3061, 2923, 2852, 2238, 1950, 1747, 1660, 1603, 1584,
1547, 1495, 1422, 1364, 1270, 1249, 1186, 1136, 1116, 1075, 1029, 1003, 940, 889, 824, 748,
722, 696, 615, 594, 586, 489 cm!.
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3-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-2-(3-((tetrahydro-2H-pyran-2-yl)oxy)prop-1-
yn-1-yl)imidazo[1,2-a]pyridine (28)

NN 0
(o]
@ (28)

The product obtained as a Yellow oil 58.2% (107.8 mg) yield.

'H NMR (700 MHz, CDCls): 4 8.13 (d, J= 7.0 Hz, 1H), 7.48 (d, J= 9.1 Hz, 1H), 7.17 (t, J= 8.4
Hz, 1H), 6.79 (t, /= 7.0 Hz, 1H), 5.00 (dd, J= 2.3, 13.3 Hz, 1H), 4.90 (dd, J= 3.5, 14.0 Hz, 2H),
4.61 (s, 1H), 4.50 (s, 2H), 3.89-3.81 (m, 2H), 3.52-3.49 (m, 2H), 1.78-1.69 (m, 3H), 1.62-1.44 (m,
9H);

I3C NMR (175 MHz, CDCl5):  145.05, 128.0, 125.5, 124.3, 123.8, 117.5, 112.8, 98.0, 96.6, 88.9,
78.4,62.9, 62.0, 57.3, 54.5, 30.3, 30.2, 30.2, 25.3, 25.2, 19.6 and 19.0;

EI-HRMS caled for C,;Hp6N>O4 (M+Na): 370.1893, found: 393.1789.

IR (KBr): v = 3081, 2940, 2867, 2851, 2234, 1684, 1634, 1554, 1501, 1453, 1389, 1364, 1352,
1272, 1201, 1182, 1152, 1118, 1076, 1024, 969, 945, 902, 870, 815, 754, 737, 480 cm"'.

3-cyclopropyl-2-(cyclopropylethynyl)imidazo[1,2-a]pyridine (29)

The product obtained as a Pale yellow oil 66.1% (73.5 mg) yield.

'H NMR (400 MHz, CDCl;): 6 8.10-8.08 (m, 1H), 7.45-7.43(m, 1H), 7.15-7.11 (m, 1H), 6.81-
6.77 (m, 1H), 1.80-1.75 (m, 2H), 1.50-1.47 (m, 1H), 1.22 (s, 1H), 1.07-1.02 (m, 2H), 0.93 (m, 2H),
0.87-0.84 (m, 2H);

13C NMR (175 MHz, CDCl): & 143.6, 127.0, 126.6, 124.5, 123.1, 117.2, 112.3, 97.2, 69.4, 8.6,
5.1, 3.9, and 0.3;

EI-HRMS calcd for C;sH 4N, (M+H): 222.1157, found: 223.1234.
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IR (KBr): v = 3088, 3008, 2955, 2923, 2851, 2233, 1732, 1662, 1632, 1594, 1551, 1463, 1418,

1378, 1341, 1270, 1237, 1198, 1168, 1144, 1118, 1051, 1026, 989, 926, 879, 854, 8§12, 752, 738,
516, 464 cm'!.

3-(trimethylsilyl)-2-((trimethylsilyl)ethynyl)imidazo[1,2-a]pyridine (30)

=N
——TMS
\ N\/\/‘
TMS

(30)

The product obtained as a Light brown liquid 69.8% (100.0 mg) yield.

TH NMR (700 MHz, CDCLy): & 8.10 (d, J= 6.3 Hz, 1H), 7.54 (d, J= 9.1 Hz, 1H), 7.17-7.15 (m,
1H), 6.76-6.74 (m, 1H), 0.46 (s, 9H), 0.22 (s, 9H);

13C NMR (175 MHz, CDCl,): 8 147.6, 136.2, 126.5, 125.9, 125.5, 125.4, 117.9, 117.8, 112.9,
112.7,100.4, 97.4, 80.1, -0.4 and -0.8;

EI-HRMS calcd for C;5H,,N,Si, (M+H): 286.1322, found: 287.1398.

IR (KBr): v =3310, 2957, 2926, 2854, 2161, 1735, 1634, 1600, 1501, 1458, 1437, 1377, 1341,
1299, 1251, 1150, 1074, 1003, 932, 881, 842, 760, 736, 720, 698, 655, 628, 570 cm’!.

1-phenyl-2-(3-phenylimidazo[1,2-a]pyridin-2-yl)ethane-1,2-dione (31)

ZaA|| Ph

Ph
(31)

The product obtained as a pale yellow oil 98.1% (320.1 mg) yield.

TH NMR (400 MHz, CDCL;): & 8.01 (dd, J= 6.0, 7.6 Hz, 1H), 7.92-7.90 (m, 2H), 7.66 (d, J= 9.2,
1H), 7.59-7.55 (m, 1H), 7.54-7.50 (m, 2H), 7.49-7.47 (m, 3H), 7.26-7.21 (m, 1H), 6.83-6.79 (m,
1H);

13C NMR (175 MHz, CDCl;): 8 194.1, 191.1, 146.3, 145.0, 136.7, 134.3, 133.0, 130.4, 130.2,
129.9, 129.0, 128.7, 126.8, 126.6, 124.1, 119.6 and 114.4;

ESI-MS calcd for C;H4N,O, (M+Na): 326.1055, found: 349.0953.
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IR (KBr): v =3359, 3188, 3061, 2921, 2851, 1734, 1684, 1636, 1596, 1580, 1545, 1480, 1449,
1376, 1359, 1343, 1315, 1265, 1216, 1179, 1143, 1074, 1010, 983, 940, 881, 754, 742, 726, 699,
672, 568, 483 cm™!.

2-ethynylimidazo|[1,2-a]pyridine (32)

/ /N
@l/\/)%

(32)

The product obtained as a Light brown liquid 99.0% (70.3 mg) yield.

TH NMR (700 MHz, CDCLy): § 8.03 (d, J= 6.3 Hz, 1H), 7.7 (s, 1H), 7.54 (d, J=9.1 Hz, 1H), 7.18
(t, J=7.7 Hz, 1H), 6.79 (t, J= 6.3 Hz, 1H);

I3C NMR (175 MHz, CDCl;): 6 144.8, 127.3, 125.5, 125.4,117.8, 116.2, 113.2 and 79.0;
EI-HRMS calcd for CoHgN, (M+H): 142.0531, found: 143.0610.

IR (KBr): v =3287, 3198, 3139, 3109, 3051, 2957, 2914, 2849, 2113, 1734, 1636, 1532, 1485,
1361, 1307, 1240, 1160, 1126, 1013, 976, 917, 831, 811, 752, 665, 558 cm™!.
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1. TH NMR, 3C NMR, and ""F-NMR spectra
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Figure S4. ORTEP diagram of compound 5§ (CCDC No. 2303797)

170449LT_Om

Table S1 Crystal data and structure refinement for 170449LT Om.

Identification code 170449LT Om
Empirical formula C46H36N4
Formula weight 644.79
Temperature/K 100.15
Crystal system triclinic
Space group P-1

a/A 9.6958(4)
b/A 12.8863(5)
c/A 14.1978(5)
a/° 95.348(2)
pB/e 91.322(2)
v/° 97.198(2)

S70



Volume/A3
Z
Pealcg/cm’
wmm-!

F(000)

Crystal size/mm3

Radiation

20 range for data collection/°

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters

Goodness-of-fit on F?

Final R indexes [[>=2c (I)]

Final R indexes [all data]

1751.19(12)

2

1.223

0.072

680.0

0.15 x 0.14 x 0.04

MoKa (L =0.71073)

4.096 to 52.808
[12<h<12,-15<k<16,-13<1<17
21609

6900 [Rip = 0.0274, Ryigma = 0.0320]
6900/0/456

1.026

R, = 0.0416, wR, = 0.0989

R, =0.0538, wR, = 0.1069

Largest diff. peak/hole / e A 0.22/-0.21

Table S2 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement

Parameters (A2x103) for 170449LT Om. Ugq is defined as 1/3 of the trace of the

orthogonalised Uy, tensor.

Atom
N1
N2
N3
N4
C1
C2

X

11217.8(11)
11069.1(12)
1185.2(12)
1687.0(13)
6999.0(17)
7807.1(14)

y z
3863.2(8) 7154.8(8)
5568.5(9) 7604.1(9)
8304.4(8) 6762.9(8)

10518.6(9) 6551.6(9)
203.7(13) 9119.8(12)
1157.4(11) 8762.0(11)

U(eq)

21.3(3)
26.3(3)
20.8(3)
27.3(3)
37.4(4)
26.0(3)
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Table S2 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement

Parameters (A2x10°) for 170449LT_Om. U, is defined as 1/3 of the trace of the

orthogonalised Uy, tensor.

Atom
C3
C4
C5
C6
C7
C8
C9
C10
Cl1
Cl12
Cl13
Cl4
Cl15
Clé
C17
C18
C19
C20
C21
C22
C23
C24

C25

X

8080.7(14)
8838.2(14)
9361.3(14)
10180.3(14)
10126.6(14)
9201.3(15)
8432.4(15)
7578.1(14)
6815.0(18)
6033.8(19)
5989.2(16)
5162(2)
8289.5(15)
9057.9(14)
11756.2(14)
12757.9(15)
13277.5(15)
12777.3(15)
11722.6(14)
7526.5(16)
6741.4(16)
5758.1(18)
5044.2(16)

y

1196.8(11)
2069.7(10)
2934.0(10)
3871.4(10)
4929.9(10)
5368.5(10)
5762.6(10)
6248.3(11)
5664.9(13)
6153.6(15)
7227.3(14)
7764.6(18)
2033.4(11)
2908.7(11)
3039.5(11)
3252.4(11)
4309.1(12)
5123.5(11)
4912.7(10)
7331.2(12)
7804.4(13)
12902.2(14)

12334.5(12)

7806.3(10)
7482.8(10)
8114.7(10)
7810.5(10)
8071.3(10)
8717.4(10)
9255.2(10)
9933.7(10)
10561.0(12)
11233.5(13)
11302.6(11)
12049.0(13)
9382.2(10)
9070.2(10)
6661.4(10)
6039.1(11)
5900.3(11)
6404.4(11)
7052.3(10)
9996.9(11)
10671.9(11)
1308.5(12)

2081.1(11)

U(eq)

24.4(3)
21.7(3)
20.6(3)
21.3(3)
23.1(3)
25.2(3)
25.6(3)
25.0(3)
39.3(4)
46.4(5)
35.3(4)
54.9(6)
26.8(3)
24.7(3)
23.8(3)
27.3(3)
30.6(3)
29.1(3)
24.5(3)
30.8(3)
34.2(4)
40.9(4)

29.4(3)
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Table S2 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement

Parameters (A2x10°) for 170449LT_Om. U, is defined as 1/3 of the trace of the

orthogonalised Uy, tensor.

Atom X
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46

3878.6(17)
3233.9(17)
3747.0(15)
3101.4(16)
2578.6(16)
1994.0(15)
1697.8(14)
1917.0(14)

888.2(14)
1141.8(15)
2412.8(16)
2692.9(18)
3186.7(14)
3422.5(15)

814.6(14)

419.8(14)

397.3(15)

791.4(15)
1207.9(14)
5539.5(15)
4906.7(15)

y

12671.9(11)
12161.2(11)
11290.3(11)
10777.1(11)
10361.5(11)
9899.2(11)
8837.0(10)
7896.4(10)
7033.2(11)
6144.2(11)
6090.0(11)
5123.6(13)
7848.8(11)
6959.4(12)
7963.0(10)
8148.9(11)
9191.0(11)
10026.2(11)
9842.8(10)
11454.5(12)
10935.9(12)

2499.0(11)
3220.5(11)
3543.1(10)
4308.3(10)
4955.6(11)
5759.5(10)
5861.5(10)

5243.9(9)
5074.8(10)
4506.9(10)
4085.0(10)
3471.6(12)
4810.4(10)
4242.2(10)
7278.9(10)
8178.8(10)
8594.8(10)
8096.8(10)
7155.4(10)
2398.5(11)
3114.6(11)

U(eq)

32.5(4)
31.8(4)
25.7(3)
28.5(3)
28.1(3)
25.3(3)
21.5(3)
21.2(3)
23.5(3)
26.0(3)
27.13)
38.7(4)
24.1(3)
27.6(3)
22.3(3)
24.5(3)
27.13)
26.8(3)
23.5(3)
31.03)
29.1(3)
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Table S3 Anisotropic Displacement Parameters (A2x10°) for 170449LT _Om. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Uy Un Us; Us Uss Un,
N1 22.2(6) 15.6(5) 26.2(6) 3.6(5) -2.5(5) 2.7(4)
N2 27.8(6) 17.2(6) 34.0(7) 3.4(5) -0.9(5) 2.4(5)
N3 24.8(6) 16.7(5) 21.5(6) 2.9(5) 1.7(5) 47(4)
N4 38.4(7) 18.5(6) 26.0(7) 4.8(5) 2.4(5) 5.4(5)
Cl 38.1(9) 34.3(9) 39.1(10) 14.0(7) -1.4(7) -5.8(7)
C2 23.6(7) 24.7(7) 30.1(8) 8.4(6) -2.8(6) 1.2(6)
C3 25.1(7) 18.7(7) 28.3(8) 0.6(6) -4.8(6) 0.8(5)
C4 23.5(7) 20.4(7) 21.5(7) 2.8(6) -1.3(6) 4.1(5)
Cs 21.2(7) 17.3(6) 23.8(7) 3.0(5) -2.9(5) 3.8(5)
C6 21.8(7) 18.9(7) 23.2(7) 3.4(6) -2.8(6) 2.8(5)
C7 25.1(7) 18.1(7) 25.6(8) 1.1(6) -3.6(6) 1.7(5)
C8 29.4(8) 16.1(7) 29.1(8) 0.7(6) -5.0(6) 0.8(6)
C9 29.3(8) 18.1(7) 28.1(8) 1.6(6) -2.9(6) -0.3(6)
C10 23.5(7) 27.3(7) 23.7(8) 2.1(6) -1.9(6) 1.5(6)
Cl1 41.5(9) 34.8(9) 45.0(10) 18.4(8) 7.4(8) 6.8(7)
Cl12 41.7(10) 63.1(12) 41.5(10) 29.9(9) 16.5(8) 12.49)
C13 28.1(8) 56.7(11) 24.5(8) 8.6(8) -0.3(6) 15.6(7)
Cl4 50.1(11) 91.9(16) 32.7(10) 17.6(10) 11.6(8) 38.3(11)
Cl15 27.8(8) 31.5(8) 21.7(7) 7.0(6) -1.1(6) 3.2(6)
Cl16 27.8(7) 22.1(7) 23.6(8) 0.1(6) -5.0(6) 2.8(6)
Cl17 23.8(7) 18.4(7) 29.4(8) 2.4(6) -3.1(6) 4.6(5)
C18 25.3(7) 26.5(7) 30.9(8) 2.2(6) -0.6(6) 6.7(6)
C19 25.6(8) 33.9(8) 34.5(9) 11.7(7) 4.0(6) 5.0(6)
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Table S3 Anisotropic Displacement Parameters (A2x10°) for 170449LT _Om. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Uy Un Us; Us Uss Un,
C20 26.0(8) 24.1(7) 38.0(9) 12.3(7) -0.5(6) -0.1(6)
C21 24.5(7) 16.8(7) 32.2(8) 6.2(6) -4.0(6) 0.9(5)
C22 31.1(8) 25.9(8) 35.0(9) 2.2(7) 8.2(7) 0.8(6)
C23 31.9(8) 34.6(8) 36.2(9) -1.1(7) 5.9(7) 6.9(7)
C24 37.9(9) 48.1(10) 34.0(9) 10.9(8) 3.9(7) -10.8(8)
C25 31.3(8) 28.1(8) 25.6(8) 2.6(6) -0.3(6) -8.8(6)
C26 48.1(10) 21.3(7) 29.2(8) 6.0(6) 6.5(7) 4.4(7)
C27 41.5(9) 24.8(8) 30.3(8) 4.2(6) 10.6(7) 6.2(7)
C28 33.8(8) 19.9(7) 21.2(7) 1.1(6) -0.3(6) -4.5(6)
C29 38.7(9) 19.3(7) 26.3(8) 1.9(6) 0.6(7) -0.2(6)
C30 37.3(8) 19.3(7) 27.3(8) 3.3(6) 1.8(7) 1.4(6)
C31 32.0(8) 19.9(7) 24.3(8) 5.0(6) 1.4(6) 2.7(6)
C32 23.6(7) 21.3(7) 20.2(7) 4.6(6) 1.4(5) 2.8(5)
C33 26.7(7) 19.7(7) 18.0(7) 4.6(5) -0.8(6) 4.0(5)
C34 24.6(7) 24.0(7) 22.4(7) 5.5(6) 0.8(6) 2.5(6)
C35 33.2(8) 20.7(7) 23.0(7) 3.8(6) -5.5(6) -0.5(6)
C36 36.2(8) 25.9(7) 20.2(7) 0.9(6) -6.1(6) 10.4(6)
C37 49.6(10) 33.5(9) 33.2(9) -7.9(7) -8.2(8) 16.1(7)
C38 25.1(7) 24.8(7) 22.2(7) 3.4(6) 0.0(6) 1.7(6)
C39 26.5(8) 34.8(8) 22.7(8) 3.1(6) 0.3(6) 9.2(6)
C40 23.8(7) 17.9(7) 25.9(8) 5.4(6) 1.9(6) 2.9(5)
C41 26.4(7) 23.6(7) 24.4(8) 6.4(6) 2.4(6) 3.8(6)
C42 31.5(8) 29.0(8) 22.2(7) 2.2(6) 4.6(6) 8.2(6)
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Table S3 Anisotropic Displacement Parameters (A2x10°) for 170449LT _Om. The

Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Un

C43 33.4(8)
C44 28.6(7)
C45 24.2(7)
C46 31.5(8)

Uy
22.3(7)
16.9(6)
38.7(9)
27.5(8)

Usz
25.7(8)
25.8(8)
28.3(8)
27.4(8)

Table S4 Bond Lengths for 170449LT_Om.

AtomAtom Length/A AtomAtom Length/A

N1
N1
N1
N2
N2
N3
N3
N3
N4
N4
Cl
C2
C2
C3
C4
Cs

C6
C17
C21
C7
C21
C32
C40
C44
C31
C44
C2
C3
Cl15
C4
C5
C6

1.3866(17) C17
1.3809(17) C18
1.4014(17) C19
1.3760(17) C20
1.3277(18) C22
1.3859(17) C24
1.3799(16) C25
1.3980(17) C25
1.3777(19) C26
1.3287(17) C27
1.5085(19) C28

1.393(2) C28

1.390(2) C29
1.3858(18) C30
1.3978(19) C31
1.4660(18) C32

C18
C19
C20
C21
C23
C25
C26
C45
C27
C28
C29
C46
C30
C31
C32
C33

1.348(2)
1.425(2)
1.361(2)
1.409(2)
1.382(2)
1.508(2)
1.387(2)
1.393(2)
1.388(2)
1.394(2)

1.4391(19)
1.397(2)
1.1972)

1.4320(19)

1.3847(19)

1.4691(19)

Uy
-0.2(6)
1.8(6)
1.4(7)
3.1(6)

Uz
1.5(6)
-0.6(6)
-0.9(6)
-5.4(6)

Uiz
9.8(6)
6.4(5)

-0.6(6)
1.6(6)
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Table S4 Bond Lengths for 170449LT_Om.

AtomAtom Length/A AtomAtom Length/A

C5 Cl6  1.3972(19) C33 C34 1.397(2)
C6 C7 1.3874(19) C33 C38  1.3945(19)
C7 C8 1.426(2) C34 C35 1.389(2)
Cc8 (9 1.202(2) C35 C36 1.389(2)
c9 C10 1.435(2) C36 C37 1.509(2)
Cl10 Cl1 1.386(2) C36 C39 1.390(2)
Cl10 C22 1.397(2) C38 C39 1.385(2)
Cll CI2 1.387(2) C40 C41 1.351(2)
Cl2 C13 1.384(3) C41 C42 1.419(2)
C13 Cl4 1.512(2) C42 C43  1.3622(19)
Cl3 C23 1.380(2) C43 C44 1.413(2)
Cl5 Cl6  1.3861(19) C45 C46 1.382(2)

Table S5 Bond Angles for 170449LT_Om.

Atom Atom Atom Angle/* Atom Atom Atom
C6 N1 C21 107.21(11) N2 C21 NI
C17 N1 Ce6 131.05(11) N2 C21 C20
C17 N1 C21 121.73(12) C23 C22 CI10
C21 N2 (C7 104.87(11) C13 C23 C22
C32 N3 (44 107.35(11) C26 C25 C24
C40 N3 (C32 130.56(11) C26 C25 C45
C40 N3 C44 121.85(11) C45 C25 C24
C44 N4 (C31 104.78(11) C25 C26 C27

Angle/

111.30(12)
130.10(13)
120.66(14)
121.33(15)
121.18(14)
117.94(13)
120.88(15)
121.27(14)
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Table S5 Bond Angles for 170449LT_Om.

Atom Atom Atom
C3 C2 (1
Cl5s C2 (1
Cls C2 (3
C4 C3 C2
C3 C4 G5
C4 C5 Ceo
Cl6e C5 (4
Cl6 C5 Ceo
NI C6 C5
NI C6 C7
C7 C6 Cs
N2 C7 C6
N2 C7 C8
C6 C7 C8
c9 C8 (C7
c8 C9 Clo
Cl1 Cl10 €9
Cl1 C10 C22
C22 Cl10 C9
C10 Cl11 CI12
C13 Cl12 Cl11
Cl12 C13 Cl4
C23 C13 Cl12
C23 Cl13 Cl4

Angle/’

121.54(14) C26
120.55(13) C27
117.90(13) C27
121.31(13) C46
120.50(13) C30
122.65(12) C29
118.33(12) N4
119.00(13) N4
125.08(12) C32
104.28(11) N3
130.63(13) C31
112.34(12) C31
120.77(12) C34
126.85(13) C38
178.36(15) C38
176.85(16) C35
121.15(13) C36
118.17(14) C35
120.65(13) C35
120.34(15) C39
121.62(15) C39
121.67(16) C38
117.88(15) C41
120.44(16) C40

C27
C28
C28
C28
C29
C30
C31
C31
C31
C32
C32
C32
C33
C33
C33
C34
C35
C36
C36
C36
C38
C39
C40
C41

Atom Atom Atom

C28
C29
C46
C29
C28
C31
C30
C32
C30
C33
N3

C33
C32
C32
C34
C33
C34
C37
C39
C37
C33
C36
N3

C42

Angle/

120.45(14)
120.49(13)
118.57(13)
120.94(13)
178.90(18)
177.32(17)
120.84(12)
112.34(12)
126.80(14)
123.59(11)
104.26(12)
132.02(12)
122.01(12)
119.78(12)
118.21(13)
120.58(13)
121.27(13)
121.37(14)
117.82(13)
120.80(14)
120.57(13)
121.53(13)
118.96(12)
120.84(13)
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Table S5 Bond Angles for 170449LT_Om.

Atom Atom Atom

Cl16
CI15
CI18
C17
C20
C19
NI

Cl15 C2
Cl6 C5
C17 NI
C18 C19
C19 CI18
C20 C21
C21 C20

Angle/’
121.41(13) C43 C42
120.48(13) C42 C43
119.01(13) N3 C44
120.89(14) N4 C44
120.29(14) N4 C44
119.44(13) C46 C45
118.59(13) C45 C46

Table S6 Torsion Angles for 170449LT Om.

A
N1
N1
N1
N3
N3
N3
N4
N4
Cl
Cl
C2
C2
C3

B C D
Co6 C7 N2
C6 C7 C8
C17C18C19
C32C33C34
C32C33C38
C40C41C42
C31C32N3
C31C32C33
C2 C3 C4
C2 CI5Cl6
C3 C4 G5
CI15C16C5
C2 Cl15C16

Angle/® A B C D
0.46(15) C2IN1 C6 C7
178.38(13) C2IN1 C17C18
1.1(2) C21N2 C7 C6
49.56(19) C2IN2 C7 C8
-130.18(14) C22C10C11CI12
-0.6(2) C24C25C26C27
-0.10(16) C24C25C45C46
-176.10(14) C25C26C27C28
-179.20(13) C25C45C46C28
178.67(13) C26C25C45C46
0.6(2) C26C27C28C29
0.4(2) C26C27C28C46

-2.0(2) C27C28C46C45

Atom Atom Atom

C41
C44
C43
N3

C43
C25
C28

Angle/*
-0.41(14)
2.5(2)
-0.32(16)
-178.39(13)
-0.4(2)
-178.93(15)
179.10(15)
-0.13)
-0.3(2)
-0.8(2)
178.34(15)
-1.0(2)
1.2(2)

Angle/

120.53(13)
119.20(13)
118.58(12)
111.26(12)
130.11(13)
121.46(14)
120.30(14)
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Table S6 Torsion Angles for 170449LT_Om.

A B C D

C3
C3
C4
C4
C4
Cs
Cs5
C6
C6
C6
C6
C7
C7
C9
C9

C4
C4
Cs
Cs
C5
C6
C6
NI
N1
N1
Cs
N2
N2

C5 Cé6
C5 Clé6
C6 N1
Co6 C7
Cl16C15
C7 N2
C7 C8
C17C18
C2IN2
C21C20
Cl16Cl15
C2INI
C21C20

Cl10C11C12

C10C22C23

C10C11C12C13

C10C22C23C13

C11C10C22C23

Cl1C12C13C14

Cl1C12C13C23

C12C13C23C22

C14C13C23C22

CI5C2 C3 C4

Cl6C5 C6 NI

Angle/® A B C D
179.36(12) C29C28C46C45
-2.28(19) C30C31C32N3
-42.2(2) C30C31C32C33
137.15(15) C31N4 C44N3
1.77(19) C31 N4 C44C43
-178.95(13) C31C32C33C34
-1.0(2) C31C32C33C38
178.48(13) C32N3 C40C41
0.24(16) C32N3 C44N4
-178.74(13) C32N3 C44(C43
-179.81(12) C32C33C34C35
0.05(15) C32C33C38C39
178.88(15) C33C34C35C36
177.73(16) C33C38C39C36
-177.76(15) C34C33C38C39
-0.1(3) C34C35C36C37
0.1(2) C34C35C36C39
0.4(2) C35C36C39C38
-178.68(17) C37C36C39C38
0.6(3) C38C33C34C35
-0.6(2) C40N3 (C32C31
178.68(16) C40N3 C32C33
1.5(2) C4A0N3 C44N4
139.49(14) C40N3 C44C43

Angle/’
-178.17(14)
178.65(14)
2.7(3)
-0.73(16)
176.83(15)
-135.10(16)
45.2(2)
175.82(13)
0.70(15)
-177.18(12)
-178.28(12)
178.60(12)
-0.6(2)
0.0(2)
-1.14(19)
179.72(13)
-0.6(2)
0.92)
-179.40(13)
1.46(19)
-174.69(13)
1.7(2)
175.65(12)
-2.23(19)



Table S6 Torsion Angles for 170449LT_Om.
A B C D Angle/® A B C D Angle/®

C16C5 C6 C7 -41.2(2) C40C41C42C43 -0.8(2)
C17N1 C6 C5 -1.8(2) C41C42C43C44 0.7(2)
CI7N1 C6 C7  178.72(13) C42C43C44N3 0.7(2)

CI7NI C2IN2  -178.99(12) C42C43C44N4  -176.69(15)

CI7N1 C21C20 2.0(2) C44N3 (C32(C31 -0.34(15)
C17C18C19C20 0.7(2) C44N3 (C32C33  176.09(12)
C18C19C20C21 -1.2(2) C44N3 C40C41 2.18(19)
C19C20C21NI1 -0.2(2) C44N4 C31C30 -178.32(14)

CI9C20C21N2  -178.92(15) C44N4 C31C32 0.52(17)
C2IN1 C6 C5  179.05(12) C45C25C26C27 0.9(2)

Table S7 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 170449LT_Om.

Atom x y F4 U(eq)

H1A 6007.21 284.11 9117.76 56
H1B 7325.44 132.8 9766.29 56
HIC 7139.48 -425.21 8707.94 56
H3 7741.31 613.61 7367.41 29
H4 9003.19 2080.75 6826.66 26
H11 6827.24 4926.52 10529.94 47
H12 5516.44 5741.36 11657.2 56
H14A 4307.43 7303.32 12153.15 82
H14B 4923.15 8423.59 11835.83 82
H14C 5719.58 7914.99 12641.79 82
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Table S7 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters
(A2x103) for 170449LT_ Om.

Atom x y z U(eq)

H15 8088.3 2032.28 10033.8 32
H16 9380.67 3495.76 9509.28 30
H17 11425.59 2333.37 6759.14 29
HI18 13122.16 2690.24 5688.37 33
H19 13976.26 4445 .85 5453.83 37
H20 13136.12 5828.02 6320.28 35
H22 8035.99 7746.38 9571.71 37
H23 6719.12 8541.64 10702.27 41
H24A 5238.62 13473 1154.36 61
H24B 5792.94 12408.34 743.8 61
H24C 6706.45 13193.95 1525.3 61
H26 3514.74 13263.96 2287.04 39
H27 2437.29 12406.96 3496.51 38
H34 7.37 7054.2 5350.52 28
H35 432.33 5562.12 4405.18 31
H37A 2821.73 5297.11 2819.25 58
H37B 1902.54 4571.68 3486.56 58
H37C 3536.23 4874.19 3710.56 58
H38 3896.09 8431.5 4905.72 29
H39 4294.54 6943.19 3953.29 33
H40 836.74 7264.02 7005.59 27
H41 153.72 7574.47 8537.59 29
H42 105.15 9307.23 9225.78 33
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Table S7 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters
(A2x103) for 170449LT_ Om.

Atom x ¥y z U(eq)

H43 786.17 10723.62 8379.21 32
H45 6329.82 11205.46 2116.24 37
H46 5261.86 10335.62 3316.4 35
Experimental

Single crystals of Cy4sH36N4 [170449LT Om]| were []. A suitable crystal was selected and []
on a Bruker APEX-II CCD diffractometer. The crystal was kept at 100.15 K during data
collection. Using Olex2 [1], the structure was solved with the SHELXT [2] structure solution
program using Intrinsic Phasing and refined with the SHELXL [3] refinement package using Least
Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009), J.
Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [170449LT Om]

Crystal Data for C4sH3¢Ny (M =644.79 g/mol): triclinic, space group P-1 (no. 2), a=
9.6958(4) A, b=12.8863(5) A, c = 14.1978(5) A, o = 95.348(2)°, B = 91.322(2)°, y = 97.198(2)°,
V=1751.19(12) A3, Z=2, T=100.15 K, p(MoKa) = 0.072 mm™!, Dcalc = 1.223 g/cm?, 21609
reflections measured (4.096° < 20 < 52.808°), 6900 unique (Riy; = 0.0274, Rgjgma = 0.0320) which
were used in all calculations. The final R, was 0.0416 (I > 25(I)) and wR, was 0.1069 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.
Details:
1. Fixed Uiso
At 1.2 times of:
All C(H) groups
At 1.5 times of:
All C(H,H,H) groups
2.a Aromatic/amide H refined with riding coordinates:
C3(H3), C4(H4), C11(H11), C12(H12), C15(H15), C16(H16), C17(H17), C18(H18),
C19(H19), C20(H20), C22(H22), C23(H23), C26(H26), C27(H27), C34(H34), C35(H35),
C38(H38), C39(H39), C40(H40), C41(H41), C42(H42), C43(H43), C45(H45), C46(H46)
2.b Idealised Me refined as rotating group:
CI(HIAHIB,HI1C), C14(H14A,H14B,H14C), C24(H24A,H24B,H24C),
C37(H37A,H37B,H37C)

S83



This report has been created with Olex2, compiled on 2023.08.24 svn.relec1418 for OlexSys.
Please let us know if there are any errors or if you would like to have additional features.

Figure S5. ORTEP diagram of compound 10 (CCDC No. 2287150)

Table S8. Crystal data and structure refinement for mo 1707541t Om.

Identification code

Empirical formula

mo_170754LT Om
C21 H12 Br2 N2

Formula weight 452.15

Temperature 100(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P21

Unit cell dimensions a=23.8778(5) A a=90°.
b=12.9392(17) A b=92.968(3)°.
c=16.735(2) A g=90°.

Volume 838.57(19) A3

Z 2

Density (calculated) 1.791 Mg/m3
Absorption coefficient 4.839 mm-!

F(000) 444

Crystal size 0.20 x 0.18 x 0.02 mm3
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Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(])]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

1.218 to 26.303°.

-4<=h<=4, -16<=k<=15, -20<=I<=19
6578

3304 [R(int) = 0.0295]

100.0 %

Semi-empirical from equivalents
0.9485 and 0.7232

Full-matrix least-squares on F2
3304 /1/226

0.951

R1=0.0255, wR2 = 0.0540
R1=0.0297, wR2 = 0.0549
0.025(7)

n/a

0.408 and -0.479 e.A-3

Table S9. Atomic coordinates ( x 10%4) and equivalent isotropic displacement parameters (A2x

103) for mo_1707541t Om. U(eq) is defined as one third of the trace of the orthogonalized uij

tensor.

X y z U(eq)
Br(1) -2478(1) 13896(1) -83(1) 20(1)
Br(2) 6264(1) 6155(1) 1250(1) 18(1)
N(1) 6927(11) 10831(3) 4695(2) 14(1)
N(2) 8254(11) 9128(3) 4777(2) 12(1)
C(1) -615(13) 13072(5) 782(3) 14(1)
C(2) -840(15) 12013(5) 737(3) 18(1)
C(3) 437(14) 11434(4) 1379(3) 18(1)
C4) 1972(13) 11915(4) 2060(3) 13(1)
C(5) 3324(13) 11325(4) 2739(3) 13(1)
C(6) 4520(13) 10879(4) 3310(3) 14(1)
C(7) 6050(14) 10332(4) 3982(3) 14(1)
C(8) 6835(13) 9297(4) 4002(3) 12(1)
C() 6599(13) 8521(4) 3366(3) 13(1)

S85



C(10)
c(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C21)

5339(13)
5215(13)
6328(13)
2174(13)

908(13)
8287(13)
7571(14)
7704(12)
9573(14)

10996(13)
11127(14)

9798(13)

7517(4)
6821(4)
7128(4)
12986(4)
13576(4)
10086(4)
8108(4)
8304(5)
8253(4)
8314(4)
9286(4)
10149(4)

3470(3)
2835(3)
2101(3)
2081(3)
1444(3)
5156(3)
1980(3)
2614(3)
5145(3)
5902(3)
6299(3)
5942(3)

14(1)
15(1)
13(1)
14(1)
16(1)
12(1)
14(1)
15(1)
14(1)
16(1)
18(1)
13(1)

Table S10. Bond lengths [A] and angles [°] for mo 1707541t Om.

Br(1)-C(1)
Br(2)-C(12)
N(1)-C(15)
N(-C(7)
N(2)-C(18)
N(2)-C(15)
N(2)-C(8)
C(1)-CQ2)
C(1)-C(14)
C(2)-C3)
C(2)-H(12)
C(3)-C4)
C(3)-H(1)
C(4)-C(13)
CH-CO)
C(5)-C(6)
C(6)-C(7)
C(7)-C(®)
C(3)-C)

1.910(5)
1.900(5)
1.327(6)
1.384(6)
1.375(6)
1.391(6)
1.400(5)
1.374(7)
1.391(7)
1.380(7)
0.9500

1.403(7)
0.9500

1.389(7)
1.444(6)
1.190(6)
1.432(6)
1.374(7)
1.462(7)
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C(9)-C(17)
C(9)-C(10)
C(10)-C(11)
C(10)-H(4)
C(11)-C(12)
C(11)-H(7)
C(12)-C(16)
C(13)-C(14)
C(13)-H(3)
C(14)-H(2)
C(15)-C(21)
C(16)-C(17)
C(16)-H(5)
C(17)-H(6)
C(18)-C(19)
C(18)-H(11)
C(19)-C(20)
C(19)-H(10)
C(20)-C(21)
C(20)-H(8)
C(21)-H(9)

C(15)-N(1)-C(7)
C(18)-N(2)-C(15)
C(18)-N(2)-C(8)
C(15)-N(2)-C(8)
C(2)-C(1)-C(14)
C(2)-C(1)-Br(1)
C(14)-C(1)-Br(1)
C(1)-C2)-CB)
C(1)-C(2)-H(12)
C(3)-C(2)-H(12)
C(2)-CR3)-C4)
C(2)-CR)-H(1)
C(#H-CG)-H()
C(13)-C(4)-C(3)

1.399(7)
1.402(7)
1.392(7)
0.9500
1.381(7)
0.9500
1.375(8)
1.380(7)
0.9500
0.9500
1.413(6)
1.390(7)
0.9500
0.9500
1.359(6)
0.9500
1.421(8)
0.9500
1.355(7)
0.9500
0.9500

103.6(4)
122.4(4)
131.5(4)
106.1(4)
122.3(5)
119.7(4)
118.1(4)
118.6(5)
120.7

120.7

120.8(5)
119.6

119.6

118.9(4)
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C(13)-C(4)-C(5)
C(3)-C(4)-C(5)
C(6)-C(5)-C(4)
C(5)-C(6)-C(7)
C(8)-C(7)-N(1)
C(8)-C(7)-C(6)
N(1)-C(7)-C(6)
C(7)-C(8)-N(2)
C(7)-C(8)-C(9)
N(2)-C(8)-C(9)
C(17)-C(9)-C(10)
C(17)-C(9)-C(8)
C(10)-C(9)-C(8)
C(11)-C(10)-C(9)
C(11)-C(10)-H(4)
C(9)-C(10)-H(4)
C(12)-C(11)-C(10)
C(12)-C(11)-H(7)
C(10)-C(11)-H(7)
C(16)-C(12)-C(11)
C(16)-C(12)-Br(2)
C(11)-C(12)-Br(2)
C(14)-C(13)-C(4)
C(14)-C(13)-H(3)
C(4)-C(13)-H(3)
C(13)-C(14)-C(1)
C(13)-C(14)-H(2)
C(1)-C(14)-H(2)
N(1)-C(15)-N(2)
N(1)-C(15)-C(21)
N(2)-C(15)-C(21)
C(12)-C(16)-C(17)
C(12)-C(16)-H(5)
C(17)-C(16)-H(5)
C(16)-C(17)-C(9)
C(16)-C(17)-H(6)

119.4(4)
121.7(5)
176.9(5)
178.2(6)
113.0(4)
125.7(4)
121.3(5)
104.5(4)
130.3(4)
125.1(4)
118.6(5)
117.7(5)
123.7(5)
120.3(5)
119.9
119.9
119.5(5)
120.2
120.2
121.6(5)
119.5(4)
118.9(4)
121.0(4)
119.5
119.5
118.4(5)
120.8
120.8
112.8(4)
129.2(5)
117.9(4)
119.0(5)
120.5
120.5
121.1(5)
119.5
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C(9)-C(17)-H(6)
C(19)-C(18)-N(2)
C(19)-C(18)-H(11)
N(2)-C(18)-H(11)
C(18)-C(19)-C(20)
C(18)-C(19)-H(10)
C(20)-C(19)-H(10)
C(21)-C(20)-C(19)
C(21)-C(20)-H(8)
C(19)-C(20)-H(8)
C(20)-C(21)-C(15)
C(20)-C(21)-H(9)
C(15)-C(21)-H(9)

119.5
119.5(5)
120.2
120.2
119.3(5)
120.3
120.3
121.3(4)
119.4
119.4
119.5(5)
120.2
120.2

Symmetry transformations used to generate equivalent atoms:

Table S11. Anisotropic displacement parameters (A2x 103) for mo_ 1707541t Om. The
anisotropic displacement factor exponent takes the form: -2p2[ h2 a*2U1l + .. + 2 hk a* b*

ul2 ]

yll U222 U33 U23 ul3 ul2
Br(1) 17(1) 32(1) 12(1) 7(1) -2(1) 6(1)
Br(2)  20(1) 21(1) 14(1) -4(1) -3(1) 2(1)
N(1) 16(2) 13(2) 12(2) 2(2) -4(2) -1(2)
N(2) 15(2) 12(3) 10(2) 3(2) -1(2) 0(2)
C(1) 10(3) 23(3) 9(3) 6(2) 0(2) 3(2)
C2) 16(3) 29(4) 9(3) -2(3) -1(2) -2(3)
C@3) 22(3) 14(3) 17(3) 0(2) -1(2) 0(2)
CH4) 11(3) 15(3) 13(3) 2(2) -1(2) 1(2)
C(5) 12(2) 12(3) 16(3) 0(2) 3(2) -3(2)
C(6) 13(3) 14(3) 15(3) 1(2) -1(2) 0(2)
C(7) 16(3) 13(3) 12(3) 3(2) 0(2) 0(2)
C(8) 10(3) 19(3) 7(2) 3(2) 0(2) 0(2)
CO) 9(3) 16(3) 14(3) 1(2) -2(2) 3(2)
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C(10)
c(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C21)

13(3)
12(3)
12(3)
14(3)
14(3)
13(3)
16(3)
13(3)
18(3)
16(3)
16(3)
10(3)

16(3)
14(3)
17(3)
19(3)
14(3)
11(3)
18(3)
17(3)
12(3)
21(3)
25(3)
18(3)

13(2)
17(3)
10(3)
9(2)
19(3)
12(3)
7(3)
16(2)
12(2)
12(2)
12(3)
11(2)

3(2)
4(2)
-1(2)
-1(2)
12)
-3(2)
2(2)
2(2)
3(2)
6(2)
12)
-3(2)

-1(2)
-3(2)
-4(2)
-2(2)
-1(2)
-2(2)
-2(2)
-3(2)

3(2)

-1(2)
-1(2)

12)

0(2)
12)
12)
0(2)
12)
-2(2)
3(2)
-1(2)
2(2)
0(2)
-1(2)
0(2)

Table S12. Hydrogen coordinates ( x 10%4) and isotropic displacement parameters (A2x 10 3)

for mo_ 1707541t Om.

X y z U(eq)
H(12) -1853 11686 274 22
H(1) 274 10702 1360 21
H(4) 4566 7311 3975 17
H(7) 4372 6140 2906 18
H(@3) 3199 13318 2541 17
H(2) 1072 14308 1458 19
H(5) 8328 8306 1472 17
H(6) 8559 9482 2535 18
H(11) 9490 7610 4871 17
H(10) 11894 7714 6165 20
H(8) 12166 9332 6824 21
H(9) 9882 10791 6217 16
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Figure S6. ORTEP diagram of compound 13 (CCDC No. 2287146)

Table S13. Crystal data and structure refinement for 170613LT OM.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

170613LT Om
C21 HI2 F2 N2
330.33

100(2) K
0.71073 A
Monoclinic
C2lc
a=14.4478(6) A
b=17.5319(7) A
c=12.9774(4) A
3245.0(2) A3

8

1.352 Mg/m3
0.096 mm-!
1360

0.22 x 0.20 x 0.19 mm3

1.841 to 26.387°.

a=90°.
b= 99.180(2)°.
g=90°,




Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(])]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

-18<=h<=18, -21<=k<=21, -16<=1<=13

12325

3321 [R(int) = 0.0305]

100.0 %

Semi-empirical from equivalents
0.9485 and 0.9055

Full-matrix least-squares on F2
3321/0/226

1.023

R1=0.0463, wR2 =0.1156
R1=0.0681, wR2 =0.1316

n/a

0.245 and -0.224 e.A-3

Table S14. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x

103) for 170613LT_OM. U(eq) is defined as one third of the trace of the orthogonalized Ul

tensor.

F(1) 1448(1) 314(1)  10452(2) 138(1)
FQ2) 1189(1) 1643(1) 2919(1) 97(1)
N(1) 1201(1) 4558(1) 5991(1) 44(1)
NQ2) 1238(1) 4340(1) 7702(1) 60(1)
c(1) 1204(1) 2166(1) 3695(1) 63(1)
C(2) 1788(1) 2778(1) 3710(1) 57(1)
C(3) 1805(1) 3310(1) 4501(1) 49(1)
C(4) 1234(1) 3224(1) 5263(1) 45(1)
C(5) 1240(1) 3775(1) 6116(1) 44(1)
C(6) 1260(1) 3663(1) 7175(1) 51(1)
C(7) 1323(1) 2953(1) 7717(1) 55(1)
C(8) 1374(1) 2368(1) 8194(1) 56(1)
C(9) 1410(1) 1668(1) 8769(1) 54(1)
C(10) 1247(2) 977(1) 8268(2) 83(1)
c(11) 1269(2) 304(1) 8846(3) 102(1)
C(12) 1443(2) 350(1) 9902(2) 87(1)
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C(13) 660(1) 2587(1) 5220(1) 56(1)
C(14) 644(1) 2050(1) 4437(2) 67(1)
C(15) 1135(1) 5016(1) 5116(1) 47(1)
C(16) 1073(1) 5776(1) 5215(1) 52(1)
c(17) 1060(1) 6113(1) 6195(1) 61(1)
C(18) 1114(2) 5669(1) 7059(1) 64(1)
C(19) 1190(1) 4875(1) 6976(1) 52(1)
C(20) 1623(2) 1008(1) 10419(2) 74(1)
C(21) 1610(1) 1675(1) 9854(1) 60(1)
Table S15. Bond lengths [A] and angles [°] for 170613LT OM.

F(1)-C(12) 1.365(2)

F(2)-C(1) 1.361(2)

N(1)-C(15) 1.3815(19)

N(1)-C(5) 1.383(2)

N(1)-C(19) 1.3962(19)

N(2)-C(19) 1.324(2)

N(2)-C(6) 1.373(2)

C(1)-C(2) 1.362(3)

C(1)-C(14) 1.368(3)

C(2)-C(3) 1.385(2)

C(2)-H(12) 0.9500

C(3)-C(4) 1.393(2)

C(3)-H(11) 0.9500

C(4)-C(13) 1.388(2)

C(4)-C(5) 1.468(2)

C(5)-C(6) 1.384(2)

C(6)-C(7) 1.426(2)

C(7)-C(8) 1.194(2)

C(8)-C(9) 1.432(2)

C(9)-C(10) 1.377(3)

C(9)-C(21) 1.392(3)

C(10)-C(11) 1.396(3)
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C(10)-H(9)
C(11)-C(12)
C(11)-H(8)
C(12)-C(20)
C(13)-C(14)
C(13)-H(2)
C(14)-H(1)
C(15)-C(16)
C(15)-H(3)
C(16)-C(17)
C(16)-H(4)
C(17)-C(18)
C(17)-H(5)
C(18)-C(19)
C(18)-H(10)
C(20)-C(21)
C(20)-H(7)
C(21)-H(6)

C(15)-N(1)-C(5)

C(15)-N(1)-C(19)

C(5)-N(1)-C(19)
C(19)-N(2)-C(6)
F(2)-C(1)-C2)
F(2)-C(1)-C(14)
C(2)-C(1)-C(14)
C(1)-C2)-CB)
C(1)-C(2)-H(12)
C(3)-C(2)-H(12)
C(2)-CR3)-C4)
C(2)-C(3)-H(11)
C(4)-C(3)-H(11)
C(13)-C(4)-C(3)
C(13)-C(4)-C(5)
C(3)-C4)-CO)
N(1)-C(5)-C(6)

0.9500
1.356(4)
0.9500
1.339(3)
1.383(2)
0.9500
0.9500
1.343(2)
0.9500
1.406(2)
0.9500
1.357(3)
0.9500
1.401(3)
0.9500
1.378(3)
0.9500
0.9500

132.06(13)
120.78(14)
107.09(12)
105.09(13)
118.57(18)
118.59(19)
122.84(17)
118.58(16)
120.7

120.7

120.72(17)
119.6

119.6

118.44(15)
119.44(14)
122.11(15)
104.54(14)

S94



N(1)-C(5)-C(4)
C(6)-C(5)-C(4)
N(2)-C(6)-C(5)
N(2)-C(6)-C(7)
C(5)-C(6)-C(7)
C(8)-C(7)-C(6)
C(7)-C(8)-C(9)
C(10)-C(9)-C(21)
C(10)-C(9)-C(8)
C(21)-C(9)-C(8)
C(9)-C(10)-C(11)
C(9)-C(10)-H(9)
C(11)-C(10)-H(9)
C(12)-C(11)-C(10)
C(12)-C(11)-H(8)
C(10)-C(11)-H(8)
C(20)-C(12)-C(11)
C(20)-C(12)-F(1)
C(11)-C(12)-F(1)
C(14)-C(13)-C(4)
C(14)-C(13)-H(2)
C(4)-C(13)-H(2)
C(1)-C(14)-C(13)
C(1)-C(14)-H(1)
C(13)-C(14)-H(1)
C(16)-C(15)-N(1)
C(16)-C(15)-H(3)
N(1)-C(15)-H(3)
C(15)-C(16)-C(17)
C(15)-C(16)-H(4)
C(17)-C(16)-H(4)
C(18)-C(17)-C(16)
C(18)-C(17)-H(5)
C(16)-C(17)-H(5)
C(17)-C(18)-C(19)
C(17)-C(18)-H(10)

124.70(13)
130.74(15)
111.99(15)
120.89(14)
127.09(16)
178.30(18)
178.48(19)
118.49(18)
121.23(18)
120.28(17)
120.2(2)
119.9
119.9
118.5(2)
120.7
120.7
123.2(2)
119.3(3)
117.6(3)
121.18(16)
119.4
119.4
118.23(18)
120.9
120.9
119.73(14)
120.1
120.1
120.88(15)
119.6
119.6
119.97(18)
120.0
120.0
120.09(16)
120.0

S95



C(19)-C(18)-H(10)
N(2)-C(19)-N(1)
N(2)-C(19)-C(18)
N(1)-C(19)-C(18)
C(12)-C(20)-C(21)
C(12)-C(20)-H(7)
C(21)-C(20)-H(7)
C(20)-C(21)-C(9)
C(20)-C(21)-H(6)
C(9)-C(21)-H(6)

120.0
111.27(15)
130.17(15)
118.54(15)
118.7(2)
120.7
120.7
120.9(2)
119.5
119.5

Symmetry transformations used to generate equivalent atoms:

Table S16. Anisotropic displacement parameters (A2x 103) for 170613LT _OM. The
anisotropic displacement factor exponent takes the form: -2p2[ h2 a*2Ull + .. + 2 hk a* b*

U12]

yll U22 U33 U23 ul3 ul2
F(1) 158(2) 70(1) 191(2) 65(1) 42(1) 19(1)
F(2) 123(1) 85(1) 84(1) -38(1) 22(1) 13(1)
N(1) 49(1) 49(1) 33(1) 2(1) 7(1) -2(1)
N(2) 85(1) 61(1) 34(1) 2(1) 12(1) -1(1)
C(1) 73(1) 59(1) 55(1) -12(1) 6(1) 16(1)
C2) 69(1) 61(1) 46(1) 7(1) 18(1) 20(1)
C@3) 55(1) 52(1) 42(1) 8(1) 13(1) 7(1)
CH4) 46(1) 50(1) 38(1) 4(1) 7(1) 6(1)
C(5) 48(1) 50(1) 37(1) 4(1) 8(1) 1(1)
C(6) 60(1) 58(1) 37(1) 6(1) 11(1) 1(1)
C(7) 64(1) 62(1) 40(1) 5(1) 14(1) 3(1)
C(8) 64(1) 60(1) 46(1) 6(1) 18(1) 6(1)
CO) 55(1) S1(1) 60(1) 6(1) 17(1) 8(1)
C(10) 102(2) 67(2) 79(1) -5(1) 12(1) -2(1)
C(11) 120(2) 48(1) 139(3) -6(2) 26(2) -4(1)
C(12) 88(2) 59(2) 117(2) 31(1) 25(2) 16(1)
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C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C21)

55(1)
64(1)
53(1)
58(1)
80(1)
91(2)
65(1)
74(1)
67(1)

57(1)
58(1)
56(1)
54(1)
50(1)
58(1)
58(1)
74(2)
56(1)

58(1)
80(1)
33(1)
44(1)
52(1)
41(1)
32(1)
76(1)
60(1)

3(1)

-14(1)

3(1)
7(1)
0(T)
-8(1)
-2(1)
27(1)
12(1)

17(1)
13(1)
9(1)
10(1)
10(1)
11(1)
7(1)
20(1)
19(1)

-2(1)
-3(1)
0(1)
-3(1)
-6(1)
-8(1)
-(1)
19(1)
9(1)

Table S17. Hydrogen coordinates ( x 10%4) and isotropic displacement parameters (A2x 10 3)

for 170613LT OM.

H(12)
H(11)
H(O)
H(8)
H(2)
H(T)
H(3)
H(4)
H(5)
H(10)
H(7)
H(6)

2175
2210
1120
1164

271

254
1133
1038
1014
1099
1758
1739

2838
3739

959
-176
2518
1612
4795
6091
6651
5896
1015
2145

3188
4524
7527
8506
5738
4414
4448
4613
6253
7721
11160
10211

69
59
100
122
67
81
56
62
73
76
&9
72
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Figure S7. ORTEP diagram of compound 20 (CCDC No. 2303798)

230756L3_twinl_hkif4

Table S18 Crystal data and structure refinement for 230756L3_twin1_hklf4.

Identification code 230756L3 twinl hklf4
Empirical formula C44H35N4
Formula weight 616.73
Temperature/K 100.00(11)
Crystal system monoclinic
Space group P2,/c

a/lA 16.7695(5)
b/A 8.6997(3)
c/A 11.0836(3)
a/° 90

pB/° 91.718(3)
v/° 90
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Volume/A3

Z

Pealcg/cm’

wmm-!

F(000)

Crystal size/mm3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A-3

1616.26(8)

2

1.267

0.578

648.0

0.03 x 0.03 x 0.01

CuKa (A= 1.54184)

5.272 to 148.92
20<h<20,-10<k<10,-13<1<13
3602

3602 [Rin = 2, Ryjgmma = 0.0160]
3602/0/219

1.062

R, = 0.0341, wR, = 0.0835

R, = 0.0440, wR, = 0.0877
0.16/-0.22

Table S19 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A2x103) for 230756L3_twin1_hklf4. U, is defined as 1/3 of the trace of the

orthogonalised Uy, tensor.

Atom X

Cl 6648.1(8)
C2 6498.8(8)
C3 5190.2(8)
C4 4396.4(8)
C5 4097.4(9)

3683.4(16)
4354.9(16)
4610.5(16)
4306.4(16)
3419.5(16)

221.5(13)
1325.6(13)
2373.4(12)
2279.1(13)
1281.2(13)

U(eq)

21.2(3)
20.2(3)
20.8(3)
21.5(3)
23.1(3)
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Table S19 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 230756L3_twin1_hklf4. U, is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atom X
Cé6
C7
C8
C9
C10
Cl1
Cl12
C13
Cl4
C15
Cle6
C17
C18
C19
C20
C21
C22
N1
N2

4583.5(8)
5406.4(8)
7377.2(9)
7953.4(9)
8610.2(8)
8525.1(9)
9139.8(9)

9845.7(10)

9938.2(10)
9326.6(9)
3825.2(9)
7029.7(8)
7550.7(8)
8079.8(9)
8098.3(9)
7587.6(8)
7052.9(8)
5978.0(7)
5692.3(7)

2923.9(16)
3284.2(16)
3718.1(16)
3784.5(17)
3921.2(17)
3415.6(18)
3623.3(19)

4314(2)

4804(2)
4610.5(19)
4963.5(18)
5205.9(16)
6305.1(17)
7089.0(18)
6785.0(18)
5695.4(18)
4908.8(16)
3005.8(13)
4094.9(13)

405.5(13)
479.4(12)
-408.6(13)
-1024.2(13)
-1816.3(13)
-3013.9(14)
-3801.3(15)
-3408.9(15)
-2224.2(15)
-1430.1(15)
3163.9(14)
2165.3(13)
1702.9(13)
2465.3(14)
3693.5(14)
4159.0(13)
3402.9(13)
-295.3(11)
1491.8(10)

U(eq)

23.2(3)
20.6(3)
22.3(3)
23.4(3)
23.1(3)
26.7(3)
31.0(4)
33.3(4)
33.9(4)
29.1(4)
26.1(3)
20.4(3)
23.2(3)
26.8(3)
27.1(3)
24.4(3)
21.7(3)
22.5(3)
19.8(3)

Table S20 Anisotropic Displacement Parameters (A2x10%) for 2307563 twinl_hklIf4. The
Anisotropic displacement factor exponent takes the form: -2a2[h2a*?U;+2hka*b*U,+...].

Atom U11

Uz

Uss

Uz

Up
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Table S20 Anisotropic Displacement Parameters (A2x10°) for 2307563 _twin1_hkif4. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom
C1
C2
C3
C4
Cs5
Cé6
C7
C8
C9
C10
Cl1
Cl12
C13
Cl4
C15
Cle6
C17
C18
C19
C20
C21
C22

N1

Un

21.2(7)
17.8(7)
21.1(7)
20.9(7)
20.4(7)
23.5(8)
22.2(7)
23.6(8)
23.8(8)
20.8(7)
23.7(8)
30.8(9)
25.8(9)
20.5(8)
22.5(8)
21.3(8)
17.2(7)
24.1(8)
21.8(8)
19.3(7)
22.0(7)
19.2(7)
22.3(6)

Uz,

19.2(7)
19.7(7)
20.8(7)
19.4(7)
19.0(7)
18.8(7)
18.2(7)
20.5(8)
22.8(8)
23.0(8)
28.8(8)

37.5(10)

40.2(10)

41.2(10)
35.7(9)
26.8(8)
19.5(7)
23.4(8)
25.8(8)
31.2(9)
29.9(8)
21.3(8)
20.7(6)

Uss

23.3(7)
23.3(7)
20.6(7)
24.4(7)
29.9(8)
27.1(7)
21.4(7)
22.8(7)
23.5(7)
25.6(8)
27.6(8)
24.9(8)
34.4(9)

40.0(10)
29.2(8)
30.6(9)
24.8(7)
22.5(7)
33.2(8)
30.7(8)
21.4(7)
24.8(7)
24.6(6)

Uz

1.2(5)
2.0(6)

-0.2(6)

2.8(6)
2.1(6)

-0.6(6)
-0.6(5)
-0.2(6)
-0.2(6)

2.6(6)

_1.6(6)
-1.2(7)

6.8(7)
2.3(8)

-1.7(7)

0.1(6)

-0.8(6)

0.1(6)

_1.6(6)
-6.7(6)
-1.3(6)

1.7(6)

_1.2(5)

Uz

1.0(6)
3.0(6)
2.7(6)
1.7(6)
0.2(6)

22.0(6)
-0.3(6)

0.7(6)

-1.0(6)

2.7(6)
2.3(6)
5.4(7)
9.2(7)
0.7(7)

-0.7(6)

4.4(6)
2.7(6)
5.1(6)
6.6(6)
0.0(6)
1.2(6)
3.4(6)
1.3(5)

Up

1.6(5)
1.3(5)
0.9(5)
1.3(6)

-1.0(6)
-1.4(6)

0.3(5)
2.1(6)
2.0(6)
3.5(6)
0.3(6)
3.0(7)
3.1(7)

2.4(7)

0.2(6)
0.3(6)
3.3(5)

-0.1(6)
-4.1(6)

0.5(6)
5.3(6)
1.3(6)
0.5(5)
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Table S20 Anisotropic Displacement Parameters (A2x10°) for 2307563 _twin1_hkif4. The
Anisotropic displacement factor exponent takes the form: -2z2[h2a*2U;+2hka*b*U,+...].

Atom Un Uz, Uss Uz Uz Up
N2 18.1(6) 18.5(6) 22.7(6) 0.6(5) 1.8(5) 0.3(5)

Table S21 Bond Lengths for 230756L.3_twinl_hklf4.

AtomAtom Length/A AtomAtom Length/A

Cl C2 1.386(2) C9 C10 1.434(2)
Cl C8 1.427(2) C10 Cl1 1.402(2)
Cl NI 1.3782(18) C10 CI5 1.398(2)
C2 Cl17 1.469(2) C11 Cl12 1.382(2)
c2 N2 1.3890(17) C12 CI13 1.386(2)
C3  C4 1.358(2) C13 Cl4 1.385(2)
3 N2 1.3835(17) C14 CI15 1.382(2)
C4 CS5 1.427(2) C17 C18 1.403(2)
C4 Cl6 1.504(2) C17 C22 1.395(2)
Cc5  C6 1.356(2) C18 C19 1.386(2)
C6 C7 1.415(2) C19 €20 1.386(2)
C7 NI 1.3281(18) C20 C21 1.387(2)
c7 N2 1.3979(18) C21 (22 1.389(2)
Cc8 (9 1.201(2)

Table S22 Bond Angles for 23075613 twinl_hklf4.
Atom Atom Atom Angle/® Atom Atom Atom Angle/’

c2 Cl C8 127.13(14) C15 C10 Cl11 119.11(14)
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Table S22 Bond Angles for 23075613 _twinl_hklf4.

Atom Atom Atom Angle/*

NI Cl 2 112.38(12) C12 Cl1 C10
Nl Cl C8 120.38(13) C11 CI12 CI3
Cl C2 C17 130.55(13) C14 C13 CI2
Cl C2 N2 104.53(12) C15 Cl4 CI3
N2 C2 Cl7 124.90(12) C14 C15 CI10
C4 C3 N2 119.89(13) C18 C17 C2
C3 C4 C5 119.06(13) C22 C17 C2
C3 C4 Cl6 121.18(13) C22 C17 CI8
C5 C4 Cl6 119.66(13) C19 C18 C17
C6 C5 C4 121.44(13) C20 C19 CI8
c5 C6 C7 119.61(14) C19 C20 C21
Nl C7 Cé6 130.07(13) C20 C21 C22
Nl C7 N2 111.97(12) C21 €22 C17
N2 C7 C6 117.94(12) C7 N1 ClI
c9 C8 Cl 174.44(16) C2 N2 C7
c8 C9 Cl10 176.21(16) C3 N2 (2
Cll Cl10 C9 119.71(14) C3 N2 C7
C15 Cl0 C9 121.12(14)

Table S23 Torsion Angles for 2307563 twinl_hklf4.
A B C D Angle/® A B C D Angle/®
Cl C2 Cl17CI18 43.6(2) C11C12C13C14 -0.2(3)

Cl C2 C17C22 -133.77(16) C12C13C14C15 -0.2(3)

Atom Atom Atom Angle/*

120.02(15)
120.31(15)
120.09(15)
120.16(15)
120.30(15)
118.98(13)
121.88(13)
119.09(13)
120.46(14)
119.99(14)
119.98(14)
120.45(14)
120.03(13)
104.39(11)
106.71(11)
131.03(12)
121.95(12)
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Table S23 Torsion Angles for 230756L.3_twin1_hklf4.
A B C D Angle/® A B C D Angle/®

Cl C2 N2 C3  -173.56(13) C13C14C15C10 0.13)
Cl C2 N2 C7 0.01(14) C15C10C11C12 -1.0(2)
C2 C1 NI C7 1.21(16) C16C4 C5 C6  174.01(14)
C2 C17C18C19 -177.66(13) C17C2 N2 C3 4.9(2)

C2 C17C22C21 177.31(13) C17C2 N2 C7 178.46(13)

C3 C4 C5 C6 -2.4(2) C17C18C19C20 0.2(2)
C4 C3 N2 C2  173.99(13) C18C17C22C21 -0.1(2)
C4 C3 N2 C7 1.2(2) C18C19C20C21 0.02)
C4 C5 C6 C7 0.3(2) C19C20C21C22 -0.3(2)
C5 C6 C7 N1  -175.54(14) C20C21C22C17 0.3(2)
C5 C6 C7 N2 2.5(2) C22C17CI8C19 -0.2(2)

C6 C7 NI Cl1 176.98(15) N1 C1 C2 C17 -179.08(14)

C6 C7 N2 C2 -177.65(13) N1 C1 C2 N2 -0.76(16)
C6 C7 N2 C3 -3.36(19) N1 C7 N2 C2 0.77(16)
C8 Cl1 C2 C17 -2.9(3) N1 C7 N2 C3 175.06(12)

C8 C1 C2 N2 175.40(14) N2 C2 C17C18 -134.40(14)
C8 C1 NI C7  -175.24(13) N2 C2 C17C22 48.2(2)
C9 C10C11C12  176.33(14) N2 C3 C4 C5 1.6(2)
C9 C10CI15C14 -176.63(15) N2 C3 C4 Cl6 -174.73(12)
CI0C11CI12C13 0.8(2) N2 C7 N1 Cl1 -1.19(15)
CI1CI0CI5Cl14 0.7(2)

Table S24 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 230756L3_twin1_hKIf4.
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Atom X y z U(eq)

H3 5400.3 5176.36 3043.51 25
HS5 3545.84 3170.9 1229.04 28
H6 4372.73 2338.35 -253.49 28
H11 8044.87 2930.12 -3284.66 32
HI12 9078.05 3291.03 -4615.21 37
HI13 10266.78 4451.17 -3953.41 40
H14 10423.29 5274.37 -1956.86 41
H15 9393.17 4947.31 -617.94 35
HI6A 3550.18 5851.77 2801.16 39
H16B 4120.8 5287.39 3896.55 39
H16C 3432.5 4179.47 3370.39 39
H18 7540.81 6513.8 861.24 28
H19 8429.73 7834.49 2146.16 32
H20 8460.61 7322.53 4216.28 32
H21 7603.66 5485.84 5000.56 29
H22 6702.94 4168.26 3728.54 26
Experimental

Single crystals of Cy4H3Ny4 [230756L.3 twinl hklf4] were []. A suitable crystal was
selected and [] on a XtalLAB Synergy R, DW system, HyPix-Arc 150 diffractometer. The crystal
was kept at 100.00(11) K during data collection. Using Olex2 [1], the structure was solved with
the SHELXD [2] structure solution program using Dual Space and refined with the SHELXL [3]
refinement package using Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009), J.
Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2008). Acta Cryst. A64, 112-122.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [2307561.3 twinl_hklf4]

Crystal Data for C4,H3,Ny (M =616.73 g/mol): monoclinic, space group P2,/c (no. 14), a =
16.7695(5) A, b=8.6997(3) A, c = 11.0836(3) A, f=91.718(3)°, V= 1616.26(8) A3, Z=2, T=
100.00(11) K, w(Cu Ko) = 0.578 mm!, Dcalc = 1.267 g/cm?, 3602 reflections measured (5.272°
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<20 < 148.92°), 3602 unique (Rin; = ?, Rigma = 0.0160) which were used in all calculations. The

final R, was 0.0341 (I > 2o(I)) and wR, was 0.0877 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.

Details:
1. Twinned data refinement

Scales: 0.5422(12)

0.4578(12)
2. Fixed Uiso

At 1.2 times of:

All C(H) groups

At 1.5 times of:

All C(H,H,H) groups
3.a Aromatic/amide H refined with riding coordinates:

C3(H3), C5(HS5), C6(Ho6), C11(H11), C12(H12), C13(H13), C14(H14), C15(H15),
C18(H18), C19(H19), C20(H20), C21(H21), C22(H22)
3.b Idealised Me refined as rotating group:
C16(H16A,H16B,H16C)

This report has been created with Olex2, compiled on 2023.08.24 svn.relec1418 for OlexSys.

Please let us know if there are any errors or if you would like to have additional features.

5106


mailto:support@olex2.org?subject=Olex2%20Report

Figure S8. ORTEP diagram of compound 27 (CCDC No. 2295775)

Table S25 Crystal data and structure refinement for 2308851t_auto.

Identification code

2308851t auto

Empirical formula C46H36N4
Formula weight 644.79
Temperature/K 99.8(5)

Crystal system orthorhombic
Space group P2,2,2,

a/A 7.92700(10)

b/A 11.98670(10)

c/A 36.2753(4)

a/° 90

pB/e 90

v/° 90

Volume/A3 3446.83(6)

V4 4

Pealcg/cm’ 1.243

wmm-! 0.563

F(000) 1360.0

Crystal size/mm? 0.06 x 0.05 x 0.05
Radiation Cu Ko (A =1.54184)

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

4.872 to 149.538

-9<h<9,-14<k<13,-44<1<40

21562

6582 [Rip; = 0.0303, Rgigma = 0.0311]

6582/0/453
1.045

Final R indexes [[>=2c (I)] R;=0.0330, wR, = 0.0805
Final R indexes [all data] R;=0.0370, wR, = 0.0830
Largest diff. peak/hole / e A3 0.16/-0.16
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Flack parameter 0.0(5)

Table S26 Fractional Atomic Coordinates (x10) and Equivalent Isotropic Displacement
Parameters (A2x103) for 230885lt_auto. Uq is defined as 1/3 of the trace of the
orthogonalised Uy, tensor.

Atom X y Z U(eq)
Cl1 6301 (2) 6869.8(16) 6628.9(5) 18.8 (4
C2 6931 (2) 5847.8(16) 6530.3(5) 18.9¢
C4 6893 (2) 5811.8(17) 7119.8(5) 20.9(
C5 6988 (3) 5586.1(19) 7503.3(5) 25.7(
Co6 6476 (3) 6380.1(19) 7747.3(5) 28.9¢(
C7 5855 (3) 7429.6(18) 7623.1(6) 27.2(
C8 5769 (2) 7657.5(17) 7258.1(5) 23.5(
C10 5711 (2) 7835.6(16) 6404.0(5) 19.2(
Cl1 3810 (2) 7987.7(16) 6405.5(5) 19.8¢
Cl12 3110(2) 8967.5(17) 6543.7(5) 23.2(
Cl13 1370 (3) 9101.3(19) 6559.0(5) 28.4(
Cl4 318(3) 8259.2(19) 6437.2(6) 31.0(
Cl15 1004 (3) 7282 (2) 6296.3(6) 30.8¢(
Cl16 2747 (3) 7148.2(18) 6278.2(5) 24.5(
Cl17 7141 (2) 5473.5(16) 6157.5(5) 20.1(
C18 7242 (2) 5188.7(17) 5842.5(5) 22.7(
Cl19 7323 (3) 4808.2(18) 5459.0(6) 28.9(
C20 6551 (2) 5603.8(16) 5179.4(5) 22.0(
C21 6746 (3) 5361.8(17) 4805.0(5) 26.1(
C22 6083 (3) 6064.6(18) 4537.8(6) 31.6(
C23 5195 (3) 7011.2(18) 4641.0(6) 31.6(
C24 4969 (3) 7247.3(17) 5010.4(6) 29.0(
C25 5652 (3) 6550.4(16) 5278.9(5) 24.1(
N3 7312.1(19) 5187.8(14) 6831.1(5) 21.6(
N9 6274.9(19) 6849.6(13) 7010.5(4) 18.9¢(
C26 8333 (2) 1856.9(16) 6624.4(5) 18.7(
C28 9098 (2) 2622.0(17) 7245.2(5) 23.3(
C29 9142 (3) 2376.1(18) 7610.2(5) 28.4(
C30 8560 (3) 1327.4(19) 7741.6(5) 29.5(
C31 7944 (3) 546.2(19) 7503.8(5) 26.6(
C32 7892 (2) 785.8(17) 7121.5(5) 20.5¢(
C34 7640 (2) 840.4(17) 6532.9(5) 18.7(
C35 8890 (2) 2822.2(16) 6396.3(5) 19.7(
C36 10788 (2) 2978.7(16) 6397.7(5) 19.1(
C37 11855(3) 2118.9(18) 6288.3(5) 23.9(
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C38 13597 (3) 2273 (2) 6288.6(5) 29.
C39 14273 (3) 3282 (2) 6401.9(6) 32.
C40 13224 (2) 4136.8(19) 6515.3(6) 28.
C41 11489 (2) 3990.5(17) 6510.4(5) 23.
C42 7244 (2) 477.9(16) 6166.4(5) 20.
C43 6892 (2) 169.6(16) 5863.5(5) 22.
C44 6404 (3) =271.7(17) 5501.3(5) 28.
C45 6279 (2) 599.6(16) 5198.4(5) 23.
C46 6942 (3) 373.0(18) 4851.1(6) 28.
C47 6782 (3) 1149 (2) 4565.5(6) 32.
C48 5943 (3) 2143.7(19) 4626.5(5) 30.
C49 5268 (3) 2373.1(18) 4970.7(6) 28.
C50 5450 (3) 1607.6(16) 5255.5(5) 24.
N27 8489.5(19) 1826.8(13) 7004.4(4) 19.
N33 7362.1(19) 178.0(14) 6838.8(5) 21.
Table S27 Anisotropic Displacement Parameters (A2x10%) for 2308851t_auto. The
Anisotropic displacement factor exponent takes the form: -
21':2[hza*2U11+2hka*b*U12+...].
Ato
m Un Uz, Us; Uz U Up
Cl1 16.9(9) 19.3(10) 20.1(9) -1.1(7) =1.0(7) -2.1(7)
C2 16.4(9) 20.4(10) 20.0(9) 0.7(8) -1.0(7) 0.6(8)
C4 19.6(9) 20.1(10) 22.9(9) -0.2(8) -0.7(7) -1.1(8)
C5 28'5(13 24.4(12) 24.1(11) 3.0(8) -2.6(8) -0.1(9)
33.2(12 _ -
Ce6 ) 32.7(12) 20.9(10) 0.9(9) -0.5(9) 5.1(10)
C7 30'9(13 25.6(12) 25.0(10) -6.2(8) 2.6(8) -3.0(9)
CS8 24'2(1? 20.5(10) 25.9(10) -5.4(8) 0.8(8) -0.1(8)
Cl10 18.4(9) 16.5(9) 22.5(9) 0.2(8) 0.1(7) -1.3(8)
Cll 20.6(9) 19.7(10) 19.2(9) 4.7(8) -0.3(7) 0.0(8)
Cl12 23'1(1? 21.9(10) 24.6(10) 3.8(8) -0.2(8) 1.0(8)
Cl13 25'9(1? 31.1(11) 28.3(10) 9.6(9) 4.2(8) 8.6(9)
Cl4 20'2(1? 39.9(13) 32.9(11) 15.7(10) -0.1(8) 0.5(9)
Cl15 25'3(13 37.0(13) 30.1(11) 13.2(10) -8.9(8) 11.3(10

O N J B O o0 0 b U1 oy B O o o N
w W B o1 o o O 0D DD 01 01Ol
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Cl6 28'6(1? 20.4(10) 24.4(10) 4.4(8) -3.9(8) -2.4(9)
C17 19.3(9) 16.6(9) 24.3(10) 1.2(8) -1.1(7) 0.1(7)
C18 24.7(1? 19.2(10) 24.1(10) 1.9(8) -1.0(8) 2.3(8)
clo Tt 2361 256010 -1.5(9) -0.4(9) 7.0(9)
€20 20.2(9) 22.8(10) 23.0(9) ~0.1(8) -0.7(7) -2.0(8)
21 27.5(1% 26.1(11) 24.7(10) -3.7(8) 0.5(8) 1.5(9)
C22 38'O(lf 35.7(12) 21.0(10) ~0.7(9) -0.6(9) 1.2(10)
c23 T 50301 27100 3.4(9) =5.7(9) 2.2/(10)
C24 31‘7(1} 23.6(10) 31.7(11) ~2.8(9) -5.8(9) 2.9(9)
N3  22.5(8) 20.1(8) 22.0(8) 0.4(7) -1.6(6) 0.4(7)
N9  18.2(7) 18.5(8) 19.8(7) -1.3(6) -1.2(6) -0.9(6)
C26 16.6(9) 20.0(10) 19.5(9) -0.2(8)  0.3(7) 2.2(8)
€28 22.7(1? 21.7(10) 25.7(10) -4.4(8) 0.3(8) -0.6(8)
C3O 34-9(1)2 33'5(12) 20.0(10) 02(9) 1.2(9) 38(10)
- 29.7(1} 28.4(12) 21.7(10) 2.8(8) 2.3(8) 1.6(9)
C32 19.8(9) 19.0(10)  22.6(9) 1.1(8) 3.0(7) -0.2(8)
C34 16.6(9) 18.6(10) 21.0(9) ~0.2(8) 0.4(7) 1.0(7)
C35 18.2(9) 18.5(9) 22.4(9) 2.1(8) -1.5(7) 0.3(8)
C36 19.3(9) 20.5(10) 17.4(8) 3.6(7) -0.1(7) -0(8)
17 28.9(1} 23.3(10)  19.4(9) 4.8(8) 2.4(8) 3.0(9)
C38 25'1(1? 35.1(12) 27.3(10) 9.9(9) 5.8(8) 1 (0

19.9(10 N
C39 ) 43.7(14) 34.3(11) 14.5(10)  0.0(9) ; 4 g
C40 23'8(1? 29.4(11) 32.6(11) 8.2(9) -3.7(9) -7.4(9)
C41 20.8(9) 21.2(10) 26.8(10) 3.5(8) -1.0(8) -1.6(8)
C42  20.6(9) 16.5(9) 23.3(10) 1.3(8) -0.5(7) -0.1(8)
ca3 20PN 16209) 25.6000) 0.5(8) -1.6(8) 0.4(8)
car T2 2180100 26.500) ~2.6(9) -8.6(9) -0.2(9)
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C45

C46

C47

C48

C49

C50

N27
N33

Table S28 Bond Lengths for 2308851t _auto.

24.

26.

32.

34.

30.

28.

18.
23.

23.8(10)

30.3(11)

43.4(13)

34.4(12)

25.2(11)

24.3(10)

19.5(8)
19.3(8)

AtomAtom Length/A

Cl
Cl1
Cl
C2
C2
C4
C4
C4
Cs
Cé6
C7
C8
C10
Cll1
Cl1
Cl12
CI13
Cl14
CI5
C17
CI8
C19
C20
C20
C21

C2
C10
N9
C17
N3
C5
N3
N9
C6
C7
C8
N9
Cl1
Cl12
Cl6
Cl13
Cl4
CI5
Cl6
CI8
CI19
C20
C21
C25
C22

1

.371(3)
1.491(3)
1.385(2)
1.434(3)
1.381(2)
1.419(3)
1.329(2)
1.395(2)
1.362(3)
1.424(3)
1.354(3)
1.380(2)
1.518(3)
1. (3)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)
1 (3)

393

.392
.390
.382
.389
.392
.195
.465
.521
.397
.387
.388

21.8(9)

29.9(11)

22.4(10)

22.3(10)

28.8(10)

21.9(9)

19.2(7)
21.3(8)

AtomAtom Length/A

C26
C26
C26
C28
C28
C29
C30
C31
C32
C32
C34
C34
C35
C36
C36
C37
C38
C39
C40
C42
C43
C44
C45
C45
C46

C34
C35
N27
C29
N27
C30
C31
C32
N27
N33
C42
N33
C36
C37
C41
C38
C39
C40
C41
C43
C44
C45
C46
C50
C47

1

P e R = T = T T = T e S e S e e S e S S = = = = O

377 (3)
.489(3)
.384(2)
.357(3)
.380(2)
.421(3)
.364(3)
L417(3)
.401(2)
.326(3)
.433(3)
.382(2)
.516(3)
.391(3)
.395(3)
.393(3)
.385(3)
.382(3)
.387(3)
.192(3)
.468(3)
.519(3)
.392(3)
.391(3)
.398(3)
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Table S28 Bond Lengths for 2308851t _auto.
AtomAtom Length/A AtomAtom Length/A
C22 C23 1.387(3) C47 (48 1.383(3)
C23 C24 1.381(3) C48 C49 1.386(3)
C24 C25 1.393(3) C49 (50 1.389(3)

Table S29 Bond Angles for 2308851t _auto.

Atom Atom Atom Angle/* Atom Atom Atom
c2 Cl C10 131.71(17) C34 C26 C35
C2 Cl N9 104.52(16) C34 (C26 N27
N9 C1 CI0 123.76(17) N27 C26 C35
cl C2 (17 124.60(17) C29 (C28 N27
Cl C2 N3 112.67(16) C28 C29 C30
N3 C2 C17 122.71(18) C31 C30 C29
N3 C4 C5 130.68(19) C30 C31 C32
N3 C4 N9 111.44(1e) N27 (C32 (31
N9 C4 C5 117.88(17) N33 C32 (31
c6 C5 4 119.2(2) N33 (C32 N27
s Co6 C7 120.98(19) C26 C34 (42
C8 C7 Cé6 120.35(19) C26 (C34 N33
C7 C8 N9 118.71(19) N33 C34 (42
Cl Cl10 Cl11 113.75(16) C26 C35 C36
Cl12 Cl1 C10 119.90(18) C37 (C36 (35
Cl6 Cl11 Cl10 120.90(18) C37 C36 (41
Cl6 CIl1 Cli2 119.18(18) C41 C36 C35
C13 Cl12 Cl11 120.5(2) C36 C37 (38
Cl14 Cl13 Cl2 120.1(2) C39 (C38 (37
Cl13 Cl14 CI15 119.86(19) C40 C39 (38
Cl4 C15 Cl6 120.2(2) C39 C40 C41
Cl1 Cl6 C15 120.2(2) C40 C41 C36
Cl18 Cl17 C2 176.7(2) C43 C42 C34
C17 C18 CI19 178.0(2) C42 C43 (C44
C18 Cl19 C20 114.86(17) C43 C44 (45
C21 C20 C19 118.25(17) C46 C45 C44
C25 C20 C19 123.08(17) C50 C45 C44
C25 C20 C21 118.66(18) C50 C45 (46
C22 C21 C20 120.71(19) C45 C46 C47
C23 C22 C21 120.03(19) C48 C47 C46
C24 C23 (C22 119.7(2) C47 C48 C49
C23 C24 C25 120.3(2) C48 C49 (50

114.63(
119.73(
121.36(
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Table S29 Bond Angles for 2308851t _auto.

Atom Atom Atom Angle/* Atom Atom Atom Angle/

C20 C25 C24 120.54(18) C49 C50 C45 120.80(18)
C4 N3 (2 104.22(1e) C26 N27 (C32 107.16(15)
Cl N9 (4 107.14(15) C28 N27 C26 130.06(17)
C8 N9 (1 129.99(17) C28 N27 (C32 122.78(16)
C8 N9 (4 122.86(16) C32 N33 C34 104.76(16)
Table S30 Torsion Angles for 2308851t _auto.

A B C D Angle/® A B C D Angle/®

Cl C2 N3 4 0.6(2) C26C34N33(C32 -0.3(2)

Cl C10C11C12 118.78(19) C26C35C36C37 56.7(2)

Cl CI0CI11C16 -59.7(2) C26C35C36C41 123.11(19)

C2 C1 C10C11  107.2(2) C28C29C30C31 0.0(3)

C2 Cl1 N9 C4 0.0(2) C29C28N27C26 178.97 (19)

C2 Cl N9 C8 179.62(18) C29C28N27C32 1.1(3)

C4 C5 Co6 C7 -0.2(3) C29C30C31C32 0.2(3)

C5 C4 N3 C2 179.7(2) C30C31C32N27 0.2(3)

C5 C4 N9 C1 179.88 (17 C30C31C32N33 180.0(2)

C5 C4 NO C8 0.4(3) C31C32N27C26 179.17(17)

C5 C6 C7 C8 -0.2(3) C31C32N27C28 -0.9(3)

C6 C7 C8 N9 0.7(3) C31C32N33C34 -179.2(2)

C7 C8 N9 Cl 179.53(19) C34C26C35C36 -111.0(2)

C7 C8 N9 C4 -0.9(3) C34C26N27C28 179.52 (18)

Cl10C1 C2 C17 -1.0(3) C34C26N27C32  0.44(19)

CI0CI C2 N3 179.34 (1 C35C26C34C42 -1.5(3)

CIOC1 N9 C4 179.07(le) C35C26C34N33 178.17(18)

C10C1 N9 C8 -1.3(3) C35C26N27C28 0(3)
Ccl1oC11Ci12C13 177.67 (1 C35C26N27C32 |44 05 (17)
CI0CI1C16CI15 177.21(18) C35C36C37C38 179.64(17)
Cl1CI12C13Cl14 0.1(3) C35C36C41C40 179.48(18)
C12C11C16C15 -1.2(3) C36C37C38C39 0.7(3)
C12C13C14C15 -0.6(3) C37C36C41C40 -0.3(3)
C13C14CI15Cl16 0.1(3) C37C38C39C40 0.1(3)
Cl4C15Cl16Cl11 0.8(3) C38C39C40C41 -1.0(3)



Table S30 Torsion Angles for 2308851t_auto.

A B C D
Cl16C11CI12C13

Cl17C2 N3 C4

C18C19C20C21
CI8C19C20C25

C19C20C21C22

C19C20C25C24

C20C21C22C23

C21C20C25C24
C21C22C23C24
C22C23C24C25
C23C24C25C20
C25C20C21C22
N3 C4 C5 C6

N3 C4 N9 Cl

N3

N9
N9
N9
N9
N9

C4

Cl1
Cl
Cl
C4
C4

N9 C8

C2 C17
C2 N3
C10Cl11
C5 Co
N3 C2

Angle/ °
8(3

177.83 (1
172.92 (1
=7.6(

179.34 (1

179.83(1
-0.9¢(

-0.4
-0.3
1.1
-0.8
2

8

178.03

8
9
3

Mwwwwwwm

)
)
)
)
9)
)

A B C D
C39C40C41C36

C41C36C37C38

C42 C34N33C32
C43 C44C45C46

C43 C44C45 C50

C44 C45C46 C47

C44 C45C50C49

C45C46C47C48
C46 C45C50 C49
C46 C47C48C49
C47C48C49 C50
C48 C49C50C45
C50 C45C46 C47

N27C26C34 C42

N27C26C34 N33

N27C26C35C36
N27C28C29 C30
N27C32N33C34
N33 C32N27C26
N33 C32N27C28

Angle/*
1.1(3)

-0.6(3)

179.44(17)
136.6(2)

-46.1(3)

177.59(19)

176.64
-0.

179.33

Table S31 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 230885lt_auto.

Atom X
H5
H6
H7
H8
H10A
H10B
H12
H13
H14
H15

7403.66
6532.9
5499.78
5368.79
6093.44
6244.2
3826.7
902.78
-871.09
281.87

4889.
6231.
7972.
8359.
7731.
8524.
9548.
9773.
8348.
6702.

24
66
68
77
79
51
79
04
54
79

7588.
8004.

77
29

7797.3

7174.

01

6146.5

6499.
6628.
6653.
6449.
6211.

35
24
31
83
99

U(eq)

31
35
33
28
23
23
28
34
37
37
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Table S31 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters
(A2x103) for 230885lt_auto.

Atom x y z U(eq)

Hile6 3210.95 6482.29 6178.84 29
HI19A 6738.07 4080.75 5440.44 35
H19B 8520.66 4685.02 5393.04 35
H21 7340.11 4709.06 4732 .64 31
H22 6236.8 5897.17 4284.05 38
H23 4743.87 7495.03 4458.53 38
H24 4345.03 7888.48 5081.73 35
H25 5502.03 6724.65 5532.27 29
H28 9476.44 3325.51 7157.47 28
H29 9566.94 2910.7 7779.77 34
H30 8600.2 1168.88 7998.04 35
H31 7553.62 -152.04 7593.56 32
H35A 8348.37 3509.55 6490.74 24
H35B 8504.66 2709.68 6139.37 24
H37 11394.07 1423.71 6213.11 29
H38 14320.8 1686.1 6211.25 35
H39 15460.85 3386.85 6401.53 39
H40 13691.51 4823.92 6596.5 34
H41 10771.35 4584.39 6584 .52 28
H44A 5297.71 -648.12 5525.34 34
H44B 7239.09 -842.1 5426.14 34
H46 7508.25 -313.28 4807.88 35
H47 7248.14 992.97 4329.77 39
H48 5829.39 2670.15 4432 .37 37
H49 4682.27 3053.16 5011.79 34
H50 5002.48 1774.6 5492.08 30
Experimental

Single crystals of C4sH36N4 [2308851t _auto] were []. A suitable crystal was selected and []
on a XtalLAB Synergy R, DW system, HyPix-Arc 150 diffractometer. The crystal was kept at
99.8(5) K during data collection. Using Olex2 [1], the structure was solved with the SHELXT [2]
structure solution program using Intrinsic Phasing and refined with the SHELXL [3] refinement
package using Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009), J.
Appl. Cryst. 42, 339-341.
2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.
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3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [230885It auto]

Crystal Data for C4H36N4 (M =644.79 g/mol): orthorhombic, space group P2,2,2; (no. 19),
a= 7.92700(10) A, b= 11.98670(10) A, c= 36.2753(4) A, V= 3446.83(6) A3, Z= 4, T=
99.8(5) K, w(Cu Ka)) = 0.563 mm'!, Dcalc = 1.243 g/cm3, 21562 reflections measured (4.872° <
20 < 149.538°), 6582 unique (Rj; = 0.0303, Rgigma = 0.0311) which were used in all calculations.
The final R; was 0.0330 (I > 2o(I)) and wR, was 0.0830 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.
Details:
1. Twinned data refinement
Scales: 1.0(5)
-0.0(5)
2. Fixed Uiso
At 1.2 times of:
All C(H) groups, All C(H,H) groups
3.a Secondary CH2 refined with riding coordinates:
C10 (H10A,H10B), C19(H19A,H19B), C35(H35A,H35B), C44 (H44A,H44B)
3.b Aromatic/amide H refined with riding coordinates:
C5(H5), C6(H6), C7(H7), C8(H8), Cl2(H12), C1l3(H13), Cl4(H14), C1l5(H1S5),
Cl6(H16), C21(H21), C22(H22), C23(H23), C24(H24), C25(H25), C28(H28), C29(H29),
C30(H30), C31(H31), C37(H37), C38(H38), C39(H39), C40(H40), C41(H41),
C46(H46), CA47(HAT), C48(H4A8), C49(H49), C50(H50)

This report has been created with Olex2, compiled on 2023.08.24 svn.relec1418 for OlexSys. Please let us know if there are any errors or if you would like
to have additional features.
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