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General information

All solvents were used as received. Co(acac),, Mn(OAc),, and NaOPiv-H,O were purchased
from Aldrich and Chemtronica. Terminal alkynes, 8-aminoquinoline and benzoyl chlorides
were purchased from commercial sources (Aldrich/Chemtronica). Silica gel (60 A) from
Chemtronica was used for column chromatography. Preparative TLC plates were purchased
from Merck (PLC Silica gel 60 F,s4 0.5 mm with concentrating zone 20 x 20 cm). Thin layer
chromatography was performed on aluminum sheets precoated with silica gel with

fluorescence indicator (254 nm).

Analytical information

Melting points (uncorrected) were recorded using a Stuart Scientific Melting Point SMP1. IR
spectra were recorded using an Agilent Cary 630 FTIR spectrometer. NMR spectra were
recorded using a Bruker Avance Neo 400 MHz NMR spectrometer. Chemical shifts (5) are
reported parts in per million (ppm), relative to the signals for residual undeuterated solvent,
unless otherwise stated. Mass spectra (HRMS) were obtained at the Lund University
Kemicentrum Mass Spectrometry facility using a Waters XEVO-G2 QTOF ESI+ mass
spectrometer. The capillary voltage, cone voltage, source temperature, and desolvation
temperature was 3.0 kV, 35 V, 120°C and 300°C, respectively. Cone gas flow and desolvation
gas flow was 50 and 400 1 h'!, respectively. Analyses were performed in continuum resolution
mode with a mass range of m/z 100-1200, using manual lock mass correction with leucine-
enkephalin (m/z 556.2771) as reference. HPLC chromatograms were recorded using Merck-
Hitachi (Model D-70001IF) using a silica column (Material: Ultrasphere 5 SI, Batch: S806073,

Dimensions: 250 x 4.6mm).

General procedures

Synthesis of benzamides!

To a solution of 8-aminoquinoline (1.0 equiv., 17 mmol) and N,N-dimethyl-4-aminopyridine
(1.7 mmol, 10 mol%) in anhydrous CH,Cl, (20 mL) under nitrogen was added Et;N (1.1
equiv., 19 mmol) and the resulting solution was cooled to 0 °C. Benzoyl chlorides (1.2 equiv.,
20.4 mmol) was added dropwise, and the reaction mixture was stirred at room temperature for
48 h. The mixture was quenched with water (20 mL) and extracted with CH,Cl, (4x10 mL).
The combined organic phase was dried over MgSO,4 and filtered. Concentration under

reduced pressure followed by flash column chromatography on silica gel using petroleum



ether: acetone (8:2) as eluent afforded the N-(quinolin-8-yl)benzamides in 85-95% yield. Data

is consistent with literature.
Synthesis of unsymmetrical 1,3-diynes (2-5)

Bromination of terminal alkynes?

Br> (0.73 equiv.) was added dropwise using a syringe to a stirring solution of KOH (5.23 eq)
and water (25 mL) cooled to 0 °C. After 15 mins., the terminal alkyne (1.0 equiv.) was added
dropwise, and the mixture was left to stir for 1.5 h at 0 °C after which it was warmed to room
temperature and extracted using Et;O, dried over MgSO4 and filtered. The filtrate was
concentrated under reduced pressure which gave the bromoalkynes as a colorless oily liquid
with pungent smell in more than 95 % yield.

Cross-coupling reaction’

A 30% solution of BuNH»/H>O (20 mL) was prepared in a round-bottom flask equipped with
a magnetic stirrer to which was added CuCl (20 mol %, 0.2 equiv.). The resulting blue color
was quenched by adding enough NH>OH-HCI, then phenylacetylene (1.0 equiv.) was added
resulting in a cloudy yellow solution which was left to stir at 0 °C for 15 min. Then, the
bromo-alkyne (1.0 equiv.) in Et;O (2 mL) was added to the above solution along with a
spatula of NH>OH-HCI. The reaction mixture was stirred at 0 °C for 1-1.5 h after which it
was warmed to room temperature and extracted with Et;O (10 mL x 3) and dried over
MgSO,, filtered, concentrated in vacuo, and purified through flash chromatography using
petroleum ether:acetone (4:1) which afforded the unsymmetrical 1,3-diynes in 50 - 80 %

yield.
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HPLC of the major regioisomer 4fb from the reaction between
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Preparative TLC chromatography example

X
Co(acac), (10 mol%) ,\i
Mn(OAc), (2.0 equiv.)
NaOPiv (2.0 equiv.)

o (0]
— N
N .
|+ = OH O =
CI/©)\H N @ Cl A
1f

TFE (1 mL),80 °C

3 24 h, air O OH

4fb

C,D

B All four products observed
A (major)

TLC condition: Petroleum ether/2-propanol (90:10)



NMR & HRMS spectra
3aa

'H spectra of 3aa in MeOD
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NOESY spectra of 3aa in MeOD
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HRMS spectra of 3aa
JCM-= MEOH (2% H20, 0.1% FA), CV40
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HSQC spectra of 3ba in DMSO
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COSY spectra of 3ba in DMSO
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COSY spectra of 3ca in DMSO
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HRMS spectra of 3ca

MeOH (H20 + Na), CV40

230110_HRMS_KS_3ca_Pos 76 (1.302) AM2 (Ar,22500.0,556.28,0.00); Cm (5:116) TOF MS ES+
100+ 4952045 52167
= 4732228
496 2084
*
556 2771

' o710e79 W62 557.2785 9674178

| e 578.3416 7362883 8695065 1111 5443

—MMM miz

100 200 300 400 500 600 700 800 900 1000 1100

! [
gmgie ﬁass Enaiysis
Tolerance = 2.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Mumber of isotope peaks used fori-FIT =2

Maonoisotopic Mass, Even Electron lons
104 formulaie) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 1-40 H: 1-40 N: 1-4 0:1-4 Na: 0-1
Mass | Calc.Mass | mDa | PPM | DBE | Formula [i.| [Ftconfe | ¢ | H [ N]| O|Nal
4732228 4732229  -01 02 195 (32 H29 N2 02  Z.n.n/a 32 M B

MeOH (H20 + MNa), V40

230110_HRMS_KS_3ca_Pos 76 (1.302) AM2 (Ar 22500.0,556.28,0.00) Cm (5:116) TOF WS ES+
2 23e+007
100- 4732228
%_
4742269
v
4831690 487 2027
RS s 488.2063
4651936 460.1433 o | 4811879 | % o
0 UL T N v duor ettt ol RONY ) 1 VS NSNS B vors il VN PRV W0 [ STIUPREEE Y
460.0 465.0 470.0 475.0 480.0 485.0 490.0
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3da

H spectra of 3da in DMSO
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HSQC spectra of 3da in DMSO
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COSY spectra of 3da in DMSO
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HRMS spectra of 3da

[MeOH (H20 + Na), CV40

230110_HRMS_KS_3da_Pos 81 (1.386) AM2 (4r,22500.0,556.28,0.00); Cm (2:114) TOF M5 ES+
100 4691516 1.27e8
EE_
4471693
N
|.-470.1556 015.3114
% 916.3170
556.2771 L 17.3210
113.9551 2711889 446.2813 1,5?5.3:-'.92 e 853.5637 1111.5442
0 3 B e PR T B [ il i H Pl ey = miz
MR R o P R e e e e e T
100 200 300 400 500 800 700 200 300 1000 1100

Print spectrurn in portrait | |

Single Mass Analysis
Tolerance = 2.0 mDa / DBE: min =-1.5, max = 100.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT = 2

Maonoisotopic Mass, Even Electron lons

106 formulale) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 1-40 H: 1-40 N: 1-4 0:1-4 Na: 0-1

Mass | Calc.Mass | mDa | PPM | DBE | Formula [ [[Fitconfee | c| 1| n| o] nj

1471699 4471709 10 -22 195 (29 H23 N2 O3 25031 % R F 3
4471685 14 31 165 C27 H24 N2 O3 Na 2.099.69 I E Y 1

MeOH (H20 + Ma), Cv40

230110_HRMS_KS_3da_Pos 81 (1.386) AM2 (Ar,22500.0,556.28,0.00); Cm (2:114) TOF MS ES+
4.80e+007
s 4471699
%_
4481725
i
446.2913 449 1761
425.18274311307 45 4 4382759 S UL 7 4551372 4611528
O e e b b i
420.0 425.0 430.0 435.0 440.0 445.0 450.0 455.0 460.0
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3ea

H spectra of 3ea in CDCl,
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HSQC spectra of 3ea in CDCl;
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COSY spectra of 3ea in CDCl;
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HRMS spectra of 3ea
MEOH (2% H20O, 0.1% FA), CV25

210318_HRMS_IN_KS PA-B-144 97 (1.657) AM2 (Ar,22500.0,556.28,0.00); Cm (16:117) TOF MS ES+
4351510 9.73e6
100+
=
436.1545 N
556.2771
I
141.9589
.
0t e e e e e = miz

100 200 = 300 400 500 = 600 700 800 ~ 900 1000 1100

| |

glngie mass :naiysm e
Tolerance = 2.0 mDa / DBE: min =-0.5, max = 100.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
329 formulale) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:

m

C: 0-50 H: 1-100 N: 0-3 0:0-3 Na: 0-1 F:0-1 v
Mass | Calc. Mass | mDa | PPM | DBE | Formula [|i.] Fitconfe| c|H| N O [Na| F|
4351510 4351509 01 02 195 C28 HO N2 O2 F 10... 70 65 2® 2 2 2 1
4351497 13 30 235 C31 HI9 N2 O f..14.26 3 1 3 1
4351525 15 -34 205 C31 HZ1 NafF 11..15.09 1 i |
MEOH (2% H20, 0.1% FA), CV25
210318_HRMS_IN_KS_PA-B-144 97 (1.657) AM2 (Ar,22500.0,556.28,0.00); Cm (16:117) TOF MS ES+
9.73e+006
o 4351510
%_
4361545 4og 9077
7 556.2771
457.1334 [460.2114
|
0
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3fa
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H spectra of 3fa in CDCl;
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HSQC spectra of 3fa in CDCl;

HMBC spectra of 3fa in CDCl;

|

313032 2033

24

50

60

70

Qs @ 1 4.0 35 3.0
4
3
@2
ezn
T T T T T T T
8.5 8.0 75 7.0 6.5 60 5.5 50
2 (ppm)
2 6 ¥ 2 31 2833 2 2
4 2 30p2
H25-C24
o
H24-C25
L
H29.33-C27
[ L L
He-CT H25-CT H24-CT
- - H30,32-C28
G T e ©  waipce '
- g H4-C6
o He2.com H‘!&“m 8 @11 5-c1 . {032 CI2 e, H24-C8
HADGT? *7 Ha0.32-Cameaw H20,33-C33. 229,33.C31
° HECR  enmcrs
H o
20 C?A«EH, cs He-GD  HISCRY H2d-C5
H2-C3
- H22-CHB H16-0I) @HW-C18
H20.C18 HI5C18
L] o
H22-C20 H21.020
HiG10
T T T T T T T T T T T T T
85 8.0 75 70 65 6.0 5 5.0 45 40 35 30 25

28

=110

115

=125

145

50

60

80

90

110

1 (ppm)

1 (ppm)



COSY spectra of 3fa in CDCl3
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HRMS spectra of 3fa

HRMS DST-FIST Funded, Department of Chemistry, IIT Madras

ESI Mass Report

Name 011119-2-KRR-PA-59-2 Data File Path D:\MassHunter\Data\2019\NOV-2019\KRR\KRR-PA-59-2.d
Sample ID Acq. Time (Local) 01-11-2019 09:28:03 (UTC+05:30)

Instrument Instrument 1 Method Path (Acq) D:\MassHunter\Methods\Direct Infusion_HPLC.m

MS Type QTOF Version (Acq SW) 6200 series TOF/6500 series Q-TOF B.08.00 (B8058.0)
Inj. Vol. (ul) 5 IRM Status Success

Pasition P2-D2 Method Path (DA) D:\Massk \ 10.0\IIT-Target ing_1.m
Plate Pos. Target Source Path

Operator Result Summary 1 qualified (1 targets)

Compound Details
Cpd. 1: C28 H19 CI N2 02
Compound Spectra (overlaid)

Cpd 1: C28 H19 CI N2 02; 0.271 450.1133: + FBF Spectrum (rt: 0.237-0.304 min) KRR-PA-59-2.d Subtract
-1 451.1207
6.5 (M+H)+
6.257
P
5.757
5.57
5.257
5
4.757
4.57
4.257]

x10°

2.757 453.1188
2.5 (M+H)+

1 454.1212
0.75 (M+H)+ 473.1025

o | & . (- "

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481

Counts vs. Mass-to-Charge (m/z)

Compound ID Table

Cpd Formula Mass (Tgt) Calc. Mass Mass Species Diff(Tgt.ppm) mbDa

1 €28 H19 CI N2 02 450.1135 450.1133 451.1207 §M+H)+ -0.45 -0.20
473.1025 M+Na)+
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H spectra of 3ga in MeOD
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HSQC spectra of 3ga in MeOD
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HMBC spectra of 3ga in MeOD
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COSY spectra of 3ga in MeOD

3092

NOESY spectra of 3ga in MeOD
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HRMS spectra of 3ga
MEOH (2% H20, 0.1% FA), CV35

210318_HRMS_IN_KS_S2-C-H-3 79 (1.353) AM2 (Ar.22500.0,556.28,0.00); Cm (1:117) TOF MS ES+
497 0688 12567
100+
EE_
556.2771
£57.2803 A
e

0 e
100 200 300 400 500 600 700 800 800 1000 1100

Single Mass Analysis

Tolerance = 2.0 mDa / DBE: min =-0.5, max = 100.0

Element prediction: Of

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

353 formulale) evaluated with 2 results within limits (all results (up to 1000} for each mass)

Elements Used:
C: 0-50 H: 1-100 M: 0-3 0:0-3 Ma: 0-1 Br: 0-1

Mass Calc. Massl mDal PPMI DBEl Formula

| i Fitconf® [c|H[ N[ O ]Na]Br]

34

4050703 4950708 05 -10 195 C28 H20 N2 02 Br 1...50.40 o A E 2 1
4950684 19 38 165 C26 H21 N2 02 Na Br 2..1060 % 3 F 2 4 1
MEOH (2% H20, 0.1% FA), CV35
210318_HRMS_IN_KS_S2-C-H-3 79 {1.353) AM2 (Ar 22500.0,556.28,0.00): Cm (1:117) TOF 1S ES+
1.256+007
100~ 495.0703 497.0688 i
%_
496.0739 498.0721
I M
495.00 496.00 497.00 498.00 499.00 500.00
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HSQC spectra of 4ab

in DMSO-d,
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HRMS spectra of 4ab
MEOH (2% H20, 0.1% FA), CV35

210316_HRMS_IM_KS_C-H-1 10 (0.186) AM2 (Ar,22500.0,556.28,0.00); Cm (10:117) TOF M5 ES+
431.1758 1.64e7
1004
45315749
el
165.0321 4131654
454 1610 5562771
A
%UE.UEBT
AT31342 283.3273
0 e e P e e MZ

100 200 300 400 500 600 700 800 900 1000 1100
| |

-

Tolerance = 2.0 mDa / DBE: min =-0.5, max = 100.0

Element prediction: Of

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

167 formulale) evaluated with 2 results within limits (all results (up to 1000) for each mass)

m

Elements Used: -
Mass | Calc. Mass | mDa | PPM | DBE | Formula Il Ftconfs [ c[H] M| o[ Nal
1311758 4311760 02 05 195 C29 H23 N2 02 409032 T R

4311776 18 42 205 €32 H24 Na 520,68 2 M 1

MEOH (2% H20, 0.1% FA}, CV35

210316_HRMS_IN_KS_C-H-1 10 (0.186) AM2 (Ar22500.0,556.28,0.00), Cm (10:117) TOF WS ES+
1.646+007
S 4311758
4531579
] 4131654
' 4321792 |45 1610
4141689 i
3731342 ¥ 4632019
A ) U L L L L At Mt el ) ) ek L L L A )t Ul il L) Lk M Uk L M) Lt sl s w117

350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520
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4bb

H spectra of 4bb in MeOD
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HSQC spectra of 4bb in MeOD
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HRMS spectra of 4bb

[MeOH (H20 + Na), CV40
230110_HRMS_KS_4bb_Pos 80 (1.370) AM2 (Ar,22500.0,556.28,0.00); Cm (2:111)

320 340 350 350 400 420 440 450 440 300 320 340

TOF M3 ES+
1.50ed

*

356.2771

s 467.1733
4451918
aE_
4681776
445.1940
455 6239
] 4471935 4991640
. 318.2422 349 1349 3751275 397.1868 AZpamer 525.1346 -558.2822
| Z
560

Single Mass Analysis

Tolerance = 2.0 mDa / DBE: min =-1.5, max = 100.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT = 2

Maonoisotopic Mass, Even Electron lons

108 formulaie) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

41

320 340 360 380 400 420 440 460 4380 500 520

C: 1-40 H: 1-40 N: 1-4 0: 1-4 Na: 0-1
Mass | Calc. Mass | mDa | PPM | DBE | Formula [[i] Fitconf | ¢ | H | N | O [Na]
4451918 4451916 0.2 04 195 (30 H25 N2 02 3n.n/a 3 25 2 2
MeOH (H20 + Na), CV40
230110_HRMS_KS_4bb_Pos 80 (1.370) AM2 (Ar,22500.0,556.28,0.00); Cm (2:111) TOF MS ES+
1.50e+008
ol 4671738
4451918
%_
468.1776
458.6239  499.1640
349.1349 372 1275 397.1368  427-1816 1 i
0- miz
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HSQC 'H spectra of 4cb in MeOD
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HRMS 'H spectra of 4cb
MeOH (H2O + Na), CV40

230110_HRMS_KS_4cb_Pos 81 (1.386) AMZ (Ar,22500.0,556.28,0.00); Cm (2:111) TOF MS ES+
100+ 209.2208 3.02e7
4872304
aE_
%
556.2771
hiar 557 2?84 To7.8148
1 S'Tﬁ? 305.1165 EEI'?JE?EH - 1/111 o437
i il Sebndiid - . '™ Py
| SPPEY VSRRV I SV SR T MUY I P miz
100 200 300 400 500 600 To0 a00 800 1000 1100
— e R = = | |

glngie |ﬂ|ass Enaiyms

Tolerance = 2.0 mDa / DBE: min =-1.5, max = 100.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

106 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 1-40 H: 1-40 N: 1-4 0:1-4 Na: 0-1
Mass | Calc.Mass | mDa | PPM | DBE | Formula [i]ifFtconfo% [c|H[N| O[Nal
1872394 4872386 08 16 105 (33 FB1 N2 O2 3. n/a B o » 2
MeOH (H20 + NaJ, CV40
230110_HRMS_KS_4cb_Pos 81 (1.386) AM2 (Ar22500.0,556.28,0.00); Cm (2:111) TOF MS ES+
2.00e+007

el 4872394

%_

488.2436
2880995 4902407
ol 4831735 agsagop BT 1| 5309 4940490 4931749
T T T T T T T S e i e e e e e T T (T
484.0 486.0 488.0 490.0 492.0 494.0
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4db

H spectra of 4db in MeOD
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HSQC spectra of 4db in MeOD
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COSY spectra of 4db in MeOD
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HRMS spectra of 4db
IMEOH (2% H20, 0.1% FA), CV35

210316_HRMS_IM_KS_C-H-5 117 {1.995) AM2 (Ar.22500.0.556.28.0.00): Cm (1:117) TOF MS ES+
461.1876 1.11e7
1004
EEy 483 1607
556 2771
557 2800
165.0223 43,3506
-ttt T T e Y

100 200 300 400 500 600 700 800 900 1000 1100
| |

gingie Mass znaiysm
Tolerance = 2.0 mDa / DBE: min =-0.5, max = 100.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
179 formulale) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 0-50 H: 1-100 N:0-3 0:0-3 Na: 0-1

Mass | Calc. Mass | mDa | PPM | DBE | Formula |iFr | | Fitconf%| c[H|[ N O Nal

4611876 4611881 -05 -11 205 (33 H26 O Na 477 0.7387 3 % F i
4611865 11 24 195 C30 H25 N2 O3 188 1.2613 P 2 3

MEOH (2% H20, 0.1% FA}, CV35

210316_HRMS_IN_KS_C-H-5 117 (1,995} AM2 (Ar22500.0, 556 28.0.00): Cm (1:117) TOF MS ES+
1.11e+007
S 4611876
%] 4831697
46219711
4841732
0 miz

B R L Ll L ] L R L L L L ) L L) LA R L) L L) KL L) R UL UL LA LR RRAA) LAAR) KAL) AL KLY AL LR
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4eb

H spectra of 4eb in CDCl;
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I3C spectra of 4eb in CDCl;
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HSQC spectra of 4eb in CDCl;
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COSY spectra of 4eb in CDCl;
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HRMS spectra of 4eb
MEOH (2% H20, 0.1% FA), CV35

210318_HRMS_IN_KS_C-H-3 1 (0.034) AM2 (Ar,22500.0.556.28,0.00); Cm (1:117) TOF MS ES+
449 1664 1.39e7
100+
&?‘_
450 16949
556.2771
-
897 3263
- T T T T MY

100 200 300 400 500 600 700 600 900 1000 1100
I |

Single Mass Analysis -
Tolerance = 2.0 mDa / DBE: min =-0.5, max = 100.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

2338 formula(e) evaluated with 2 results within limits (all results (up to 1000} for each mass)

Elements Used:

m

C: 0-50 H: 1-100 N: 0-3 0:0-3 Na: 0-1 F: 0-1 i
Mass | Calc. Mass | mDa | PPM | DBE | Formula Ili] Fitconfoe| c|H | m | o |Na] F
1191664 4491665 -01 0.2 195 C20 HZZ N2 OZ F 10..70.55 2 2 2 2 1
4491654 10 22 235 C32 HZA N2 O 11..20.55 P A F 1
4491681 17 38 205 C32 HZ3 MaF 52..8.90 2 73 T

MECH (2% H20, 0.1% FA), CV35

210318_HRMS_IN_KS_C-H-3 1 (0.034) AM2 (Ar,22500.0,556.28,0.00);, Cm (1:117) TOF MS ES+
1.39e+007
100+ 449 1664
%_
450.1699
#
471.1489
0 |||||||||||||| miz
450.0 455.0 460.0 465.0 470.0 475.0 430.0
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41tb
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HSQC spectra of 4fb in DMSO-d,
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COSY spectra of 4fb in DMSO-d,
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HRMS spectra of 4fb
IMEOH (2% H20, 0.1% FA), CV35

210316_HRMS_IN_KS_C-H-4 36 (0.626) AM2 (Ar,22500.0,556.28,0.00); Cm (1:117) TOF MS ES+
4651362 9.58¢6
100-
B 487 1181
[ 5562771
165.0316
4471258 0572802
s
0 e e e e e e MYz

100 200 300 400 500 600 700 a00 900 1000 1100

| |
gingie Hass znaiysm
Tolerance = 2.0 mDa / DBE: min =-0.5, max = 100.0
Element prediction: Off
MNumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
426 formulale) evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 0-50 H: 1-100 N: 0-3 0: 0-4 Na: 0-1 CI: 0-1

Mass | Calc. Mass | mDa | PPM | DBE | Formula |i|Fitconf%| c|H| N[O [Na| I

1651362 4651368 -06 -13 255 (33 HI8 N2 Na 1..0.00 B 18 2 1
4651370 08 -17 195 C29 H22 N2 02 CI B...76.64 it i 1
4651346 16 34 165 C27 H23 N2 02 Na CI 1..23.36 oo oA,

MEOH (2% H20, 0.1% FA}), CV35

210316_HRMS_IN_KS_C-H-4 36 (0.626) AM2 (Ar,22500.0,556.28,0.00); Cm (1:117) TOF MS ES+
9.58e+006
100+ 465.1362
%_
4871181
_ART 1347 556.2771
468.1371 ,44'89'1165
4471258 -
0

T T T T T T T T T T T T T T T T T T A T e T T T T T T T T T T e e (YU
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H spectra of 4gb in MeOD

4gb
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HSQC spectra of 4gb in MeOD
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COSY spectra of 4gb in MeOD
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HRMS spectra of 4gb
IMeOH (H20 + Na), CV40

230110_HRMS_KS_4gb_Pos 13 (0.237) AM2 (Ar,22500.0,556.28,0.00); Cm (4:115) TOF MS ES+

100+ 533.0665 3.81e7T
# +

487.2300 SSE 27T71
B R
1041.1431
2791717 4251828
113.956514&3”9 < 10441461
0- miz

100 200 300 400 300 600 700 a00 900 1000 1100

Single Mass Analysis

Tolerance = 2.0 mDa / DBE: min =-1.5, max = 100.0 I
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 2

Maonoisotopic Mass, Even Electron lans

108 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)

m

Elemenis Used:

C:1-40 H: 1-40 M:1-4 0:1-4 Ma: 0-1 Br:1-1 —
Mass | Calc. Mass | mDa | PPM | DBE | Formula [ii.| Fitconfoe | ¢ | H | N| O] Na | Br |
500.0860 509.0865 04 08 195 (29 H22 N2 02 Br _ 3..n.. nja 0 2 2 2 1

MeOH (H20 + Ma), Cv40

230110_HRMS_KS_4gb_Pos 13 (0.237) AM2 (Ar22500.0,556.28,0.00): Cm (4:115) TOF MS ES+
1.38e+007
— 509.2202
1 509.0869
%_
] 510.0912 510.2242
™,
509.5515 20g g357
%909 510.5581
bl O | | 5100114, . 510.6930
5 I N R TR o U S Y
508.50 509.00 509.50 510.00 510.50 511.00
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H spectra of 5ac in CDCl;
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HSQC spectra of Sac in CDCl;
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COSY spectra of 5ac in CDCl;
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HRMS spectra of Sac

MEOH (2% H20, 0.1% FA), CV35

210318 HRMS IN_KS C-C-H 2 (0.051) AM2 (Ar,22500.0,556.25.0.00); Cm (1:117) TOF MS ES+
459 2072 1.06e7
100+
481.1895
-
5562771 917.40380
918.4113
}39'0?32 057.2805 _-939 3906
- T e e e Y

100 200 300 400 500 600 700 800 500 1000 1100
| |

— — —— — a —

Single Mass Analysis

Tolerance = 2.0 mDa / DBE: min =-0.5, max = 100.0

Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

179 formulale) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 0-50 H: 1-100 N: 0-3 0:0-3 Na: 0-1

Mass | Calc. Mass | mDa | PPM | DBE | Formula [li] Fitconfa| c|{H| N[ O [Nal

1502072 459.2073 01 02 195 C31 H2Z7 N2 02 10...85.67 3 2 2 B
4592088  -17 -37 205 C34 H28 Na 11..14.33 34 28 1

MEOH (2% H20, 0.1% FA), CV35

210318_HRMS_IN_KS_C-C-H 2 (0.051) AM2 (Ar,22500.0,556.28,0.00); Cm (1:117) TOF M3 ES+
1.06e+007
100+ 459.2072
481.1895
%_
460.2108
-
4821930
e
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6ad

'H spectra of 6ad in CDCl;
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HSQC spectra of 6ad in CDCl;
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HMBC spectra of 6ad in CDCl;
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COSY spectra of 6ad in CDCl;
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NOESY spectra of 6ad in CDCl;

T T T T T T T T T T T T T T T T T T T T T T T T
91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 714 70 68 68
2 (ppm)

38 ¥ w2 35 17 1315 4 27 2628 2425
6 14,16
35

26282524

0.

-

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61

f2 (ppm)

68

1 (ppm)

1 (ppm)



HRMS spectra of 6ad
MeOH (H20 + Na), CV40

230110_HRMS_KS Sad_Pos 51 (0.879) AMZ [Ar,22500.0,556.28,0.00); Cm (2:116) TOF M5 ES+
5151736 6.55e7
1004
4593.1918
aE_
|-516.1762
_ ey o de 10073552
5 113.9666 T2 3971879, £60.5074.955.4822.. 11352651
= miz
100 200 300 400 500 500 ToO0 a00 800 1000 1100
Single Mass Analysis
Tolerance = 2.0 mDa ( DBE: min =-1.5, max = 100.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 2
Maonoisotopic Mass, Even Electron lons
108 formulaie) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-40 H: 1-40 M:1-4 0 1-4 Ma: 0-1
Mass | Calc.Mass | mDa | PPM | DBE | Formula [i.]i] Fitconfoe | c[H N O [Nal
4931918 493.1916 02 04 235 34 H2S N2 O2 3. Nan/a 4 25 2 2
MeOH (H20 + MNa), CvV40
230110_HRMS_KS_6ad_Pos 51 (0.879) AM2 (Ar22500.0,556.28,0.00); Cm (2:116) TOF MS ES+
3.78e+007
100+ 4931918
%] 494.1992
: r
495 2025
s 4331697  487-2394458 2428 bl 5031475  507.1738
i B e e e o e e T i S o L I L e e e et B e A a1 4
430.0 485.0 490.0 4950 500.0 505.0
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H spectra of 7 in MeOD
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HSQC spectra of 7 in MeOD
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HMBC spectra of 7 in MeOD
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COSY spectra of 7 in MeOD
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HRMS spectra of 7
MeOH (H20, FA). CV 30

220514_Linne_K5-52-C-H5-MISP 81 (1.386) AM2 (Ar,22500.0,556.28,0.00); Cm (7:117} TOF MS ES+
100 4471688 1.57e7
+*
=] 556.2771
|-448.1732
135.0434 2390702 | 557 2796
IE5AZTY 4491756
| |.|... llJ. 5 | AL
B S A e R i S AR L e B R e o e
100 200 300 400 500 600 700 300 800 1000 1100

| |
glﬂgIE mass RHEIHSIS
Tolerance = 2.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
G662 formulale) evaluated with 2 results within limits (all results (up to 1000} for each mass)

| ¥

m

Elements Used:

C: 0-70 H: 0-120 N: 0-5 0:0-5 S 0-1 I: 0-1 -
Mass | Calc. Ma... | mDa | PPM | DBE | Formula [l'i../Fitconfe [c|H]N] O] s ]1]
1471699 4471702 -03 07 105 C21 H27 N4 05§ 1. 2288 2 I & 5 1

471709 10 -22 195 €29 HZ3 N2 O3 ... 7712 M 7B F 3

MeOH (H20, FA), CV 30

220514_Linne_KS-S2-C-H5-MISP 81 (1.386) AM2 (Ar,22500.0,556.28,0.00); Cm (7:117) TOF S ES+
1.57e+007
Ees 447 1699
%] 4481732
] &
449.1756
3971880 406.1534 4251816 % 4631645 479 1605 505.2476 538.2658
0 ||||||||||||||||||||||||||||||||| m
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8

'H spectra of 8 in CDCl;
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HSQC spectra of 8 in CDCl;
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HMBC spectra of 8 in CDCl;
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COSY spectra of 8 in CDCl,
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HRMS spectra of 8

MEOH (2% H20O, 0.1% FA), CV35
210316_HRMS_IN_KS_PA-66-2 108 (1.843) AM2 (Ar.22500.0,556.28.0.00); Cm (1:117) TOF MS ES+
3I57.1242 1.05e7
100- _
=] 379.1064
165.0321
556.2771
207.0579 S i
i
-7 T T e T e T MY
100 200 300 400 500 600 700 800 900 1000 1100
| |

Tolerance = 2.0 mDa [/ DBE: min =-0.5, max = 100.0 I
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

266 formulaie) evaluated with 3 results within limits (all results (up to 1000} for each mass)
Elements Used:

m

-

Mass | Calc. Mass | mDa | PPM | DBE | Formula | [Fitconf®% | ¢ | H [ N] o [Na| s |
3571242 3571239 03 08 155 C22 H17 N2 O3 0.63.30 o 4F 2 3
3571249 07 -20 7.5 CI7 H22Z N2 03 Nas 1.2277 ir 2 2 3 @ 3
3571255 -13 -36 165 (25 H18 O Na 4.1393 5 18 i
MEOH (2% H20, 0.1% FA), CV35
210316_HRMS_IN_KS_PA-66-2 108 (1.843) AM2 (Ar,22500.0,556.28,0.00); Cm (1:117) TOF MS ES+
1.05e+007
ey 357.1242
il 379.1064
165.0321
1 380.1096 556.2771
1 207.0579 % 431.1768
0 'I""P"'I'"W""I"”I""I"”I""I'”'I""I'”'IJ"'I”"I""I”"I""N miz
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HSQC spectra of 9 in CDCl;
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COSY spectra of 9 in CDCl,
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NOESY spectra of 9 in CDCl;
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HRMS spectra of 9

HRMS DST-FIST Funded, Department of Chemistry, IIT Madras

ESI Mass Report

Name 071119-24-KRR-PA-55-2 Data File Path D:\MassHunter\Data\2019\NOV-2019\KRR\PA-55-2.d
Sample ID Acq. Time (Local) 27-11-2019 13:58:16 (UTC+05:30)

Instrument Instrument 1 Method Path (Acq) D:\MassHunter\Methods\Direct Infusion_HPLC.m

MS Type QTOF Version (Acq SW) 6200 series TOF/6500 series Q-TOF B.08.00 (B8058.0)
Inj. Vol. (ul) 5 IRM Status Success

Position P1-C2 Method Path (DA) D:\MassHunter\Methods\10.0\Default.m

Plate Pos. Target Source Path

Operator Result Summary 1 qualified (1 targets)

Compound Details
Cpd. 1: C30 H24 N2 02
Compound Spectra (overlaid)

x10° Cpd 1: C30 H24 N2 02; 0.265: + FBF Spectrum (rt: 0.248-0.331 min) PA-55-2.d Subtract
N 467.1724
(M+Na)+

8.5

6
5.57]

5
4.5

468.1762
3 (M+Na)+

257 445.1908
(M+H)+

N 446.1940
(M+H)+ 469.1794

0.5 4482012 (M+Na)+

) (M+H)+ |

o N

T T T T T T T T T T T T I T T I T T T T T T T T T T T T T T T I T T T
440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474

Counts vs. Mass-to-Charge (m/z)

Compound ID Table

Cpd Formula Mass (Tgt) Calc. Mass Mass Species Diff(Tgt.ppm) mDa
1 C30 H24 N2 02 444.1838 444.1834 445.1908 (M+H)+ -0.88 -0.39
467.1724 (M+Na)+
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COSY spectra of 10 in CDCl;
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MALDI spectra of 10 in CDCl;
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HSQC spectra of 13 in CDCl,
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COSY spectra of 13 in CDCl;
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HRMS spectra of 13

[MeOH (H20 + Na), CV40
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Element prediction: Off
Mumber of isotope peaks used for i-FIT = 2
Maonoisotopic Mass, Even Electron lans
79 formulale) evaluated with 1 results within limits (all results (up to 1000} for each mass)
Elements Used:
C:1-30 H: 1-22 M 1-4 0:1-6 Ma: 0-1
Mass | Calc.Mass | mDa | PPM | DBE | Formula [ii.|Ftconfs% [Cc|H|N[O] Nal
4331555 4331552 03 0.7 195 (28 H21 N2 O3 3..n.. nfa 28 1 2 3
MeOH (H20 + MNa), CV40
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HSQC spectra of 14 in CDCl;

3 % 2% 7 30 4 26202 1823
o -
4
%
Tl/ “\\l
N Y
T«« ,,\nl/ \T
L i 2 2 -
‘./\i/ TN 6
s
| !
uﬁ\o/’\/‘\‘/*\u
H =, 2
o N
2 p—
A I d
c A
-
ks
= .V 2022
2% 21
-
— 28
1923
3 i 1 12
3
12 - 30
12
40
50
35 -
1% 35 |,
1 60
” - 70
1
80
-
3 -
35
T T T T T T T T T T T T T T T T T T T T T T T T
88 87 86 85 B84 83 8.2 8.1 8.0 79 78 77 7.6 75 74 73 7.2 74 70 6.9 6.8 67 66 6.5
2 (ppm)
.
HMBC spectra of 14 in CDCl;
33 13 2% B2 0 42 1923 % M +
8222 12
2 — -
Hia.c12
35 —
1 — -
H14-C16
14 2 OMEC14
HI2-C14
18 —
7 — -
H18,23-C17
4 — -
3 HE-C4
3 — *Ha.C8
10 — HECW - —
2 o H14-C10  HI2-Gl0
3018 — - 20, 5.7,
H33-C30 et
927 . —
252175 HILG26  HZBC20 emb27-Cobez0-cPB H2022C2220 Hi2Co
1923128 . = H21-C19:98 ~H19,23-C23, 1 H19,23-C21
o - -H26-G31
324 HIZC31 - o SHESC24 p—
HIC3 H2r-c24 H12C3
2 - ®  wizecn
HIZC29 H1C29  HzeC29
3 - -
H31-C33 H30-C33
[ 10— - .
. HACS H35-C5
T T T T T T T T T T T T T T
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 30 25
f2 (ppm)

91

=110

F115

r125

145

=50

90

110

170

1 (ppm)

1 (ppm)



COSY spectra of 14 in CDCl;
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HRMS spectra of 14

[MeOH (H20 + Na), CV40

Z301M0_HRMS_KS_OMe-CH_Pos 69 (1.184) AM2Z (Ar,22500.0,556.28,0.00); Cm (59:113) TOF MS ES+
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!mgie mass Analysm
Tolerance = 2.0 mDa /[ DBE: min =-1.5, max = 100.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electraon lons
29 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 1-30 H: 1-30 N: 1-4 0:1-6 Na: 0-1
Mass | Calc.Mass | mDa | PPM | DBE | Formula [ii]Fitconfe | ¢ | 1 [ N]| O [Nal
4611864 461.1865 01 -02 195 C30 H25 N2 03 3..n.n/a M 2 3

MeOH (H20 + Ma), CV40
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XRD

3aa

Bond precision:

C-C = 0.0067 A

Wavelength=0.71073

Cell: a=7.0317(4) b=18.8318(12) c=8.3435(6)
alpha=90 beta=99.423(2) gamma=90
Temperature: 296 K
Calculated Reported
Volume 1089.94(12) 1089.93(12)
Space group P 21 P 21
Hall group P 2vyb P 2yb

Moiety formula
Sum formula

C28 H20 N2 02
C28 H20 N2 02

C28 H20 N2 02
C28 H20 N2 02

Mr 416.46 416.46
Dx,g cm-3 1.269 1.269

Z 2 2

Mu (mm-1) 0.080 0.080
FO00O0 436.0 436.0
F000" 436.18

h, k, Imax 9,24,10 9,24,10
Nref 4781 [ 2464] 4777
Tmin, Tmax 0.981,0.988 0.704,
Tmin’ 0.980

Correction method= # Reported T Limits: Tmin=0.704 Tmax=*****
AbsCorr = MULTI-SCAN

Data completeness= 1.94/1.00 Theta (max)= 27.071

R(reflections)= 0.0510( 2644) wR? (reflections)=
0.1502( 4777)

S = 0.968 Npar= 290
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Moiety formula
Sum formula
Mr

C29 H22 N2 O3
C29 H22 N2 O3
446.49

95

C29 H22 N2 O3
C29 H22 N2 O3
446.48

- Prob = 50
it Temp = 296
™
I
N
aJ
D
o
£
|
o
o
o
N
<t
o~
& Qg
e
i cz7
=
22y
O]
o €26
é; c2s
= O 02
= A
Z -16 82 P 21 R = 0.05 RES= 0 -20 X
3da
Bond precision: C-C=0.0076 A Wavelength=0.71073
Cell: a=18.7888(12) b=10.0222 (4) c=12.1293(8)
alpha=90 beta=90 gamma=90
Temperature: 296 K
Calculated Reported
Volume 2284.0(2) 2284.0(2)
Space group Pna?2l Pna?2l
Hall group P 2c -2n P 2c -2n



Dx,g cm-3
Z

Mu (mm-1)
F000
FO0O0'

h, k, Imax
Nref
Tmin, Tmax
Tmin’

1.298

4

0.085

936.0
936.41
22,11,14
4029[ 2119]
0.979,0.992
0.979

1.298
4

0.085
936.0

22,11,14
3300
0.979,0.992

Correction method= # Reported T Limits: Tmin=0.979 Tmax=0.992
AbsCorr = MULTI-SCAN

Data completeness= 1.56/0.82

Theta (max)= 24.998

R(reflections)= 0.0541( 2636) wR? (reflections)=
0.1438( 3300)

S =1.033 Npar= 309

> Prob = 50
© Temp = 296

O Ih 02
EA = i3 .
;T N4 >~ tn4ﬁa"3 ‘!ﬁf ®
}’ c12 Y77} ce
()~<§§TL TN c8 > s O

3 Clcsm S = ) o ‘\‘9 Y
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o O-

- c28

=y

S O

= O
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o

Z -107 ch5 Pna?dl R = 0.05 RES=0 21 X
3ga

Bond precision:

C-C = 0.0037 A
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Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
F000

F000’

h, k, Imax
Nref

Tmin, Tmax
Tmin’

a=11.3549(3)
alpha=90
296 K

Calculated

2244 .67 (13)

P 21/c

-P 2ybc

C28 H19 Br nN2 02
C28 H19 Br N2 02
495.35

1.466

4

1.860

1008.0

1007.22

13,12,22

3966

0.578,0.743
0.567

Correction method= Not given

Data completeness= 1.000

R(reflections)= 0.0350( 3207)

b=10.5712 (4) c=18.7259 (0)
beta=93.0039(14) gamma=90

Reported

2244 .67 (13)

P 21/c

-P 2vybc

C28 H19 Br N2 02
C28 H19 Br N2 02
495.36

1.466

4

1.860

1008.0

13,12,22
3966

Theta (max)= 24.999

wR2 (reflections)=
0.0879( 3960)

- (120922)

22 2022

27z

PLATON-Oct 10 15:

N
|
©

ch3

P 21/c R =0.04 RES= 0 100 X

S =1.026 Npar= 302
> Prob = 50
— Temp = 296
N
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4ab

Bond precision: C-C = 0.0049 A Wavelength=0.71073
Cell: a=9.1585(3) b=10.7347 (4) c=11.6344(5)
alpha=93.7241(17) beta=98.7149(18) gamma=99.1029(17)
Temperature: 296 K
Calculated Reported
Volume 1111.73(7) 1111.73(7)
Space group P -1 P -1
Hall group -P 1 -P 1

Moiety formula
Sum formula

C29 H22 N2 02
C29 H22 N2 02

C29 H22 N2 02
C29 H22 N2 02

Mr 430.49 430.48

Dx,g cm-3 1.286 1.286

Z 2 2

Mu (mm-1) 0.081 0.081

F00O0 452.0 452.0

F000’ 452.19

h, k, lmax 10,12,13 10,12,13
Nref 3909 3903

Tmin, Tmax 0.980,0.987 0.980,0.987
Tmin’ 0.980

Correction method=
Tmax=0.987 AbsCorr

Data completeness=

R(reflections)= 0.0654( 2286)

0.

Reported T Limits: Tmin=0.980

MULTI-SCAN
998 Theta (max)= 24.998

wR2 (reflections) =

0.2109( 3903)
S = 1.057 Npar= 302
- TS Prob = 50
- Temp = 296
=t
1
o~
od
D
|
N

ATON-Oct 10 15:28:49 2022




4db

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
F00O0

F000’

h, k, Imax
Nref

Tmin, Tmax
Tmin’

C-C = 0.0033 A

a=12.6907(7)
alpha=90
296 K

Calculated
2440.2(3)

P 21/n

-P 2yn

C30 H24 N2 O3
C30 H24 N2 03
460.51

1.253

4

0.081

968.0

968.42
15,19,16

4403
0.992,0.996
0.992

b=16.3431(9)
beta=118.292(2)

99

Wavelength=0.71073

Reported
2440.2(3)

P 21/n

-P 2yn

C30 H24 N2 O3
C30 H24 N2 O3
460.51

1.253

4

0.081

968.0

15,19,16
4393
0.686,0.745

c=13.3615(9)
gamma=90



Correction method= # Reported T Limits: Tmin=0.686
Tmax=0.745 AbsCorr = MULTI-SCAN

Data completeness= 0.998 Theta (max)= 25.233

R(reflections)=
0.0441 (2922) wR? (reflections) =

0.1210(4393)

S = 1.006 Npar= 323
> Prob = 50
e Temp = 296
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