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Figure S2: 13C NMR Spectrum (DMSO-dg) of Compound 2a
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Figure S4: 13C NMR Spectrum (DMSO-dg) of Compound 4¢
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Figure S6: 'H NMR Spectrum (DMSO-dg) of Compound 7a
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Figure S9: Mass spectrum of compound 7a
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399.83219794 [Muz

g

&

]

&

=l

% Transmittance
R

3

=

8

=
&

I
=3

=

Ty

r

344570 \

312539

3500

X

L

3061.00
2024.08
2838.75

H,CO

3000

R e P

2000
Wavenumbers (cm-1)

2500

1672.93

159937

1511.03

1525.04

1500

-

1402.90°

1367 86

145249

B
b,

4

| S——
—
BE6B. 32“‘%;

;rﬂ
9 b
e o ©
1 e ¢ 2
| =l =
! s
Ly 5
& 5
m @ =
? 8 =
e 7 B
| 8
o
E] &
S -3
« 2
& 2
&
1000

687.58

500

Figure S14: IR spectrum of compound 7d

S8



abundance

= —-- PROCESSING PARMMETERS —-—
sexp( 0.2(Hz], 0.0[s] )
trapezoid( O[4], O[%], 80[%], 100[3] }
zerofill{ 1 )
££6( 1, TRUE, TRUE )
machinephase
=
Derived from: MK MSPA Proton-1-1.3df
H CO Filename = MK_MSPA_Proton-1-4.3d
=~ 3 Aathor = SAIF KUD
e Expeciment = proton. 3xp
Sasple_td = MK/MSPA
Solvent = CHLoROPORM-D
Actual Stast Time = 16-FEB-2017 03:12:47
Revision Time = 16-FEB-2017 15:50:29
conment. = single_pulse
Data_Format = 1D coMPLEX
Dim Size - 13107
Dim_Title = Proton
Dim Units = Ippa]
Dimansions =x
- 1
Pield Strength = 9.389766[7] (400 [Miz]
X_Acq_buration = 1.63577856s]
o |2 X_Domain =1
= ¥ Freq = 399,78219838 Mz
o X oftser = Sippm]
! X_Points = 16384
X_Prescans -1
X_Resolution = 0.61132963 (n]
X_Sweep = 10.01602564 [kiz]
X_Sweep_Clipped = 8.01202051 (kHz]
Ire_Domain = proton
Irs_frag - 399,78219838 [Muz)
Irc_offast = 5[ppal
Tri_Domain = Proton
> la = Tri Freq - 399, 76219838 [Miz]
o |2 ‘ ] Tri_offset = 5[ppal
= e = Clipped - FALSE
scans =16
Total Scans - 16
| = Relaxation Delay = 5[s)
T T AMRRARANES SRR RS R RSt UABSRRRSRSS: T BRRARBERES man s I i
150140 130 120 11.0 100 90 80 70 60 50 20 10 0 -1.0 20 -30 -4.0 -5.0 Tesp _Get = 21.2(dc]
% X_90_Width = 10(us]
- 1.63577856(s]
R Zge
i 2 ggggcz Z sl
3 3 88838 - ote
S ® e eg - ote
- = 500
X : pants per Million : Proton = FALSE

Figure S15: '"H NMR Spectrum (DMSO-dg) of Compound 7d

(dousetdtiag

(E 1]

170

H,CO

140150160

10 40 50 &0 To &0

0

(i}

-

PR o Bt T
TR 2100 2000 1900 1800 1700 1600 1500 1300 1300 1200 1160 1090 500 B00 700 600 S0 200 3Mp M0 100 0 ke -md
|

-

|
8

3362

5
55

£17

1 " | L e L . |l
=
=}

T 240

&
- parts par Millios - Carbonl¥

Figure S16: 13C NMR Spectrum (DMSO-dg) of Compound 7d
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Figure S18: '"H NMR Expansion Spectrum (DMSO-d¢) of Compound 7e
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Figure S20: '"H NMR Spectrum (DMSO-dg) of Compound 7f
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Figure S21: '°C NMR Spectrum (DMSO-dg) of Compound 7f
% ' ™ M AN
i '
| = /\\T' A | el
1 2 | S
901 5 /\/M 2 1l ole
| ® & pﬂ[ f ES a
| & Pl ,ﬁ @ v
"1 - ! g\ e :
S50l 2
£ =
£ 2 2 e
c | Ph = ~ 5| ® ‘
E | o b3 =l
F751 = 2 kS (
| & 2
ni Cl g & =
| Ll ©
3 2 Bl
65 a |z 2%
1 2 =
; g “ | E¢
| @
60~ 5
so s a0 z2m Tso w0 s
‘Wavenumbers (cm-1)
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Figure S24: 13C NMR Spectrum (DMSO-d¢) of Compound 7g
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Figure S25: Mass spectrum of compound 7¢g
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---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%], 0[%]
zerofill( 1 )

£££( 1, TRUE, TRUE )

)
, 80[%], 100[%] )

machinephase
Filename = MK_4CL-SYD+4
Author SATFKUD
Experiment carbon. jxp
Sample_Id MK/ 4CL-SYD+4
Solvent DHSO-DE
Actual Start Time = 14-NOV-2018
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Figure S26: '"H NMR Expansion spectrum (DMSO-dg) of Compound 7h
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¥ _Domain
X_Freq 399.83219794 [m
a = X _offset 5[ppm]
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Figure S28: 'TH NMR Spectrum (DMSO-dg) of Compound 7i
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Figure S30: IR spectrum of compound 7]
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e PROCESSING PARAMETERS ——
IS .ols) )
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| zezofill( 1 )
£€t( 1, TRUE, TRUE )
machineph.
p—
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Filaname = MNK_SYD_Proton-1-5.3d
Author = SAIF KUD
Experiment = proten.jxp
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Figure S32: '"H NMR Expansion Spectrum (DMSO-dg) of Compound 7j
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———— PROCESSING PARMMETERS ——
sexp( 2.0[Hz], 0.0[s] )
trapazoid( O(%], O[], BO[%], 100(%] )
serofill( 1)
= ££0( 1, TRUE, TRUE )
o machinephase
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a Revision_Time = 13-APR-2017 13:57
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Dim_Size - 26214
Dim_Titls = Carboni3
Dim_Units = (ppal
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= 1
Field Strength = 9.389766(T] (400[M
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X Domain -1
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- X _Points = 32768
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X_Resolution = 0.96330739(Hz]
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X_Sweep_Clippad = 2525252525 [kitz]
Irr Domain - Proton
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Ire_offset = 5 [ppm]
- Clipped = FALSE
z scans = 1024
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7 Ralaxation Delay = 2(s]
Becvr_Gain - 50
Temp_Get - 15.8[ac]
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Figure S33: 13C NMR Spectrum (DMSO-dg) of Compound 7j
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Figure S34: Mass spectrum of compound 7j
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0 - srocessive sARmETERS <
sexp( 0.2[Ez], 0.0[s] }
trapesoid( O[%], O[®], BO[%®], 100[%] )
serofill{ 1)
3 N £fc( 1, TRUE, TRUE )
3 N =\ machinephaze
| N Cl =
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o3
=3
3 Filemame = MK_7K Protan-1-4.3d)
raas| Anthor = SATFEUD
=3 Experiment = proton. jxp
3 Sample_Id = MK/TK
e fea Solvent = DME0-1
= = Actual Staze Time = 13-NOV-2018 13:17:1}
<3 | - Bevizion Time = 22-WOV-2018 17:24:2
; Comment = single pulse
x | Data Format = 1D COMFLEX
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Figure S38: 13C NMR Spectrum (DMSO-d4) of Compound 71

X-Ray data for compound 4a and 7d
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The X-Ray crystals of compound 4a and 7d were obtained from slow evaporation of acetone
(solvent) at room temperature and suitable crystal was selected. The crystal structure studies
were elucidated by Bruker SMART CCD area-detector with monochromatic Mo-Ka radiation
at room temperature. The raw data frame-works was unified with the SAINT! program by
using narrow-frame algorithm. The structures were solved by direct methods and refined by
the Olex2? in anisotropic approximation for all non-hydrogen atoms. The structure was also
solved by using charge flipping and refined with the ShelXL refinement package using least
squares minimization.?

The crystalline nature of the compound is characterized by long range, well defined
three dimensional orders. An ORTEP view of the molecule 4a and also their packing diagram
were depicted in Figure S39. The crystal data, refinements are represented in Table 1. The
X-ray structure clearly suggests that it crystallizes in triclinic system with space group P-1.
Asymmetric unit of this contains full molecules and there are two such molecules present in

the unit cell.

Figure S39. ORTEP and packing structure of compound 4a

Table S1. Crystallographic parameters
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Identification code 4a 7d

CCDC No. 1861797 1861799
Empirical formula Ci6H14N4O5 CisHis N4 Oy
Formula weight 29431 390.79
Temperature, K 296.15 296

Crystal system monoclinic Triclinic
Space group C2/c P-1

Unit cell dimensions

Volume, A3
VA

Absorption coefficient (u)

Density,pcarc, g cm>

F (000)

Data Collection
Diffractometer

Data collection method
Absorption correction
Theta range for data
collection

Independent reflections
R(reflections);
wR2(reflections)

GOF on F?

a=10.8821(12) A
b=12.5865(15) A
¢ =21.550(3) A
0=90

S =97.800(6)
y=90

2924.3(6)

8

0.092

1.337

1232.0

Bruker APEX-II CCD
o — % Scans
Multi-Scan

4.98 to 50.08

1987
0.1236, 0.3041

1.317

a=7.1518 (5) A
b=9.4847 (6) A
¢ = 1.5844 (7)A
= 86.266 (4)

£ =17639 (3)
y=88.766 (3)
762.12 (9)

2

0.094 mm!
1.387

332.0

Bruker APEX-II CCD
® —x Scans
Multi-Scan
0.977-28.43°

3850
0.0497, 0.1395

1.062

Table S2. Crystal data for compound 4a
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Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters

(A2x10%). U is defined as 1/3 of of the trace of the orthogonalized Uy tensor.

Atom X y b4 U(eq)
N4 4952(4) 2645(4) 6352(2) 52.6(13)
02 5778(4) 1294(3) 6826.7(18) 74.3(14)
01 7146(4) 2049(3) 7584.2(18) 74.4(14)
N5 5285(4) 4856(3) 6680.0(18) 51.7(12)
N6 5528(4) 5894(3) 6798.9(19) 56.6(13)
C17 4707(4) 6650(4) 6511(2) 44.8(13)
C8 5794(5) 3070(4) 6821(2) 50.3(14)
N3 4899(5) 1615(4) 6337(2) 74.2(16)
C12 2480(6) 4098(4) 4966(2) 61.4(16)
C15 6049(4) 4152(4) 6945(2) 49.0(14)
C22 3668(5) 6396(4) 6103(2) 55.8(15)
C18 4963(5) 7706(5) 6638(3) 60.5(16)
C9 4100(5) 3183(4) 5881(2) 53.6(15)
C7 6355(5) 2169(5) 7135(3) 61.1(16)
C19 4219(6) 8486(5) 6344(3) 71.4(18)
C20 3189(6) 8229(5) 5933(3) 75.3(19)
C21 2927(6) 7163(5) 5819(3) 71.3(18)
Cl4 2888(5) 3250(5) 5953(3) 64.5(16)
C10 4530(5) 3558(5) 5350(3) 63.8(16)
C13 2067(6) 3707(5) 5487(3) 74.1(18)
Cl16 7204(5) 4457(5) 7395(3) 69.2(18)
Cl11 3686(6) 4026(5) 4891(3) 70.0(17)

Table S3. Anisotropic Displacement Parameters (A2x103). The Anisotropic displacement

factor exponent takes the form: -2x?[h?a*?U;;+2hka*b*U;,+...].
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Atom Uy Uz, Us; Uy U Upn
N4 513)  493)  5203) 12) 1402) 202
02 81(3)  46(3)  83(3) 202) 332)  -12)
o1 88(3)  473)  76(3) 402) 3202) 1)
N5 583)  343) 5803 -0.9(19) 7) 02)
N6 603)  343)  68(3) 70) 202 -1Q)
Cl7  413)  373)  4803) 72) 12) 1002)
8 533)  393)  5403) 15(2) 10Q2) -3(2)
N3 85(4)  38(3)  88(3) 102) 323)  -103)
Cl2  744) 423)  580) 403) 273)  003)
Cl5  473)  483)  4703) 14(2) 9(2) 13(3)
22 603) 373)  68(3) 33) 3(3) 3(3)
18 523)  614)  66(4) 8(3) 103) 103)
) s63)  353) 6203) 302) 213) 32
7 64(4)  46(3)  68(4) 6(3) 133) 503)
Cl9 774 323)  108(5) 13) 3@ 303)
C20 T34 59(4)  92(4) 24(4) 6(4) 25(4)
c21 504)  795)  71(4) 8(4) 113) 113)
Cld  54(4) 574  78(4) 10(3) 53) -103)
CI0  64(4)  60(4) 644 53) 203) 13)
c13 50(4)  654)  92(4) 7(4) 143)  -4Q3)
Cl6  69(4)  44(4)  84(4) 0(3) 283)  103)
CIl 78(4)  63(4)  64(4) 10(3) -6(3) 33)

Table S4. Bond Lengths.
Atom Atom Length/A Atom Atom Length/A
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N4 C8 1.377(6) C8 C7 1.415(8)
N4 N3 1.298(6) Cl12 C13 1.356(8)
N4 C9 1.448(6) C12 Cl1 1.347(8)
02 N3 1.384(6) CI15 Cl6 1.528(7)
02 C7 1.391(7) C22 C21 1.351(8)
01 C7 1.214(6) C18 C19 1.371(8)
NS5 N6 1.351(6) C9 Cl4 1.351(7)
N5 CI15 1.293(6) C9 C10 1.378(7)
N6 C17 1.392(6) C19 C20 1.370(8)
C17 C22 1.373(7) C20 C21 1.386(9)
C17 CI8 1.377(7) Cl4 Cl13 1.377(8)
C8 CI15 1.409(7) C10 Cl1 1.385(7)
Table S5. Bond Angles.

Atom Atom  Atom  Angle/’ Atom Atom Atom Angle/®
C8 N4 C9 129.2(4) C8 CI15 Cl6 119.1(4)
N3 N4 C8 115.5(4) C21 C22 C17 120.9(6)
N3 N4 C9 115.3(4) C19 CI18 C17 120.5(5)
N3 02 C7 110.7(4) Cl4 C9 N4 119.4(5)
CI15 N5 N6 118.7(4) Cl4 C9 C10 121.4(5)
N5 N6 C17 118.7(4) C10 C9 N4 119.1(5)
C22 Cl17 N6 123.3(5) 02 C7 C8 105.6(5)
C22 C17 C18 118.6(5) Ol C7 02 120.5(5)
C18 C17 N6 118.1(5) 01 C7 C8 133.9(6)
N4 C8 Cl15 127.5(5) C20 C19 C18 120.6(6)
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N4

C15

N4

Cll1

N5

N5

C8

C8

N3

Cl12

CI15

CI15

C7

C7

02

Cl13

C8

Cleé

103.9(5)
128.6(5)
104.3(4)
120.9(5)
118.7(5)

122.2(5)

C19

C22

C9

C9

C12

Cl12

C20

C21

Cl14

C10

C13

Cll1

C21

C20

C13

Cll1

Cl4

C10

118.3(6)
121.0(6)
119.3(6)
118.1(5)
120.0(6)

120.3(6)

Table S6. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A2x103) for
Atom x y 4 U(eq)
H6 6176 6084 7048 68
Hi2 1924 4419 4657 74
H22 3471 5686 6022 67
H18 5646 7891 6925 73
H19 4416 9196 6425 86
H20 2678 8755 5736 90
H21 2231 6974 5541 86
H14 2612 2989 6314 77
H10 5363 3499 5300 77
H13 1229 3749 5529 89
H16A 7567 5086 7245 104
H16B 7794 3886 7419 104
H16C 6977 4590 7803 104
H11 3954 4293 4530 84
References

S26



(1) Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.; Puschmann, H.
OLEX2: a complete structure solution, refinement and analysis program. J. Appl. Cryst. 2009,
42,339-341.

(2) Sheldrick, G. M. SHELXT —Integrated space-group and crystal-structure determination.
Acta. Cryst. A. 2015, 71, 3-8.

(3) Sheldrick, G. M. Crystal structure refinement with SHELXL. Acta. Cryst. C. 2015, 71, 3-
8.

S27


https://journals.iucr.org/j/issues/2009/02/00/kk5042/index.html
http://reference.iucr.org/dictionary/Crystal_structure
http://reference.iucr.org/dictionary/Refinement

