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Spectra of 2-(4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-imine (5)

Figure S1. IR spectrum of 2-(4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-imine (5).
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Figure S2. '"H NMR (500 MHz, DMSO-ds) of 2-(4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-imine
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Figure S3. 3C NMR (125 MHz, DMSO-ds) of 2-(4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-imine
(5).
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Figure S4. Heteronuclear single quantum coherence (HSQC) of 2-(4,5-dihydro-1H-imidazol-2-
yl)phthalazin-1(2H)-imine (5).
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Figure S5. Heteronuclear multiple bond correlation (HMBC) spectrum of 2-(4,5-dihydro-1H-imidazol-
2-yl)phthalazin-1(2H)-imine (5).
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Figure S6. 'H-'H ROESY (Rotating-Frame Overhauser Enhancement Spectroscopy)
spectrum of 2-(4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-imine (5).
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Figure S7. MS spectrum of of 2-(4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-imine (5).
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Spectra of Representative Compounds 6a, 7a, and 7k

Figure S8. IR spectrum of N-(2-(1-(methylsulfonyl)-4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-
ylidene)methanesulfonamide (6a).
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Figure S9. 'TH NMR (400 MHz, DMSO-ds) spectrum of N-(2-(1-(methylsulfonyl)-4,5-dihydro-1H-
imidazol-2-yl)phthalazin-1(2H)-ylidene)methanesulfonamide (6a).
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Figure S10. C NMR (100 MHz, DMSO-ds) spectrum of N-(2-(1-(methylsulfonyl)-4,5-dihydro-1H-
imidazol-2-yl)phthalazin-1(2H)-ylidene)methanesulfonamide (6a).
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Figure S11. MS spectrum of N-(2-(1-(methylsulfonyl)-4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-
ylidene)methanesulfonamide (6a).

H,C_ S//O

d N N
oy

\
_g=0
_N O ’S\
3
<Spectrum>

Retention Time:4.475(Scan#:538)
Max Peak:445 Base Peak:392.00(683612)
Spectrum:Single 4.475(538)
Background:None Polarity:Pos Segment] - Event]
8000004 SR R B
7000005 I

E |
600000 |

|

500000 t

E |
400000 | o
300000 |
200000 |

3 [
100000 | ‘

E 08 26 278 . 170 | ‘ 470

64 T ~ s 146 139 188 11 B 254 314323 344 1 ;‘ [ |L L] 486
T T T T 1
50 100 150 200 250 300 350 400 450
miz

513



%T

Figure S12. IR spectrum of 2-(((1-(methylsulfonyl)imidazolidin-2-
ylidene)hydrazono)methyl)benzonitrile (7a).
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Figure S13. 'H NMR (400 MHz, DMSO-ds) spectrum of 2-(((1-(methylsulfonyl)imidazolidin-2-

ylidene)hydrazono)methyl)benzonitrile (7a).
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Figure S14. *C NMR (100 MHz, DMSO-ds) spectrum of 2-(((1-(methylsulfonyl)imidazolidin-2-
ylidene)hydrazono)methyl)benzonitrile (7a).
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Figure S15. MS spectrum of 2-(((1-(methylsulfonyl)imidazolidin-2-
ylidene)hydrazono)methyl)benzonitrile (7a).
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ylidene)hydrazono)methyl)benzonitrile (7k).
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NO,

ylidene)hydrazono)methyl)benzonitrile (7k).

Figure S17. 'H NMR (400 MHz, DMSO-ds) spectrum of 2-(((1-((4-nitrophenyl)sulfonyl)imidazolidin-2-
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Figure S18. *C NMR (100 MHz, DMSO-ds) spectrum of 2-(((1-((4-nitrophenyl)sulfonyl)imidazolidin-2-
ylidene)hydrazono)methyl)benzonitrile (7k).
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<Spectrum>

Figure S19. MS spectrum of 2-(((1-((4-nitrophenyl)sulfonyl)imidazolidin-2-

ylidene)hydrazono)methyl)benzonitrile (7k).
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X-ray Crystallographic Studies

Figure S20. CheckCIF/PLATON report for 2-(4,5-dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-imine
).
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Figure S21. CheckCIF/PLATON report for 4-methyl-N-(2-(1-tosyl-4,5-dihydro-1H-imidazol-2-
yl)phthalazin-1(2H)-ylidene)benzenesulfonamide (6¢).
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PLAT910 ALERT 3 C Missing # of FCF Reflection(s) Below Theta (Min). 6 Mote

¥ Alert level G

PLAT199_ALERT_1 G
PLAT200_ALERT_1 G
PLAT883_ALERT 1 G
PLATB99_ALERT_4_G
PLATY78_ALERT_2_G

Reported _cell measurement_temperature ..... (K) 293 Check
Reported _diffrn ambient temperature ..... (K) 293 check
No Info/Value for _atom sites solution primary . Please Do
SHELXL2018 is Deprecated and Succeeded by SHELXL 2019/3 Note
Number C-C Bonds with Positive Residual Density. 1 Info

ALERT level C

mow e o

ALERT type 1
ALERT type 2
ALERT type 3
ALERT type 4
ALERT type 5

oMM R W

ALERT level A = Most likely a serious problem - resolve or explain
ALERT level B

- A potentially serious problem, consider carefully
= Check. Ensure it is not caused by an omission or oversight

ALERT level G = General information/check it is not something unexpected

CIF construction/syntax error, inconsistent or missing data
Indicator that the structure model may be wrong or deficient
Indicator that the structure quality may be low

Improvement, methodology, query or suggestion

Informative message, check
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Figure 522. CheckCIF/PLATON report for 4-methoxy-N-(2-(1-((4-methoxyphenyl)sulfonyl)-4,5-
dihydro-1H-imidazol-2-yl)phthalazin-1(2H)-ylidene)benzenesulfonamide (6e).

H,CO

/7
S.
7N N
©)
|

\
_N 0=570

OCH,

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

zZ

Mu (mm-1)
F000

FO0O

h,k, lmax
Nref

Tmin, Tmax
Tmin’

Cc-C = 0.0034 A Wavelength=0.71073

a=7.5517(2) b=17.1382(6) c=19.2240(6)
alpha=90 beta=94.443(3) gamma=90
293 K

Calculated Reported

2480.54(13) 2480.54 (13)

P 21/c P121/c 1

-P 2ybc -P 2ybc

C25 H23 N5 06 S2
C25 H23 N5 06 s2

C25 H23 N5 06 52
C25 H23 N5 06 52

553.60 553.60
1.482 1.482

4 4

0.267 0.267
1152.0 1152.0
1153.50

9,21,24 9,21,24
5080 5074
0.899,0.948 0.987,1.000
0.899

Correction method= # Reported T Limits: Tmin=0.987 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 0.99%%9

R(reflections)= 0.0479( 3545)

Theta(max)= 26.371

wR2 (reflections)=

0.1074( 5074)

5 =1.037 Npar= 345
¥ Alert level C
PLATZ41_ALERT 2 C High fMainMol’ Ueq as Compared to Neighbors of C13 Check
PLAT411_ALERT_ 2 C Short Inter H...H Contact HS ..H5 . 2.10 Ang.
-%,1-y,1-z = 3_566 Check
PLAT906_ALERT 3 C Large K Value in the Analysis of Variance ...... 5.044 Check
PLAT210_ALERT_3_C Missing # of FCF Reflection(s) Below Theta(Min). 6 Note
¥ Alert level G
PLATO12_ALERT 1_G No _shelx_res_checksum Found in CIF ...... Please Check
PLAT199_ALERT 1_G Reported _cell_measurement_temperature . .... (X) 293 Check
PLATZ00_ALERT 1 G Reported _diffrn ambient temperature ..... (K) 293 Check
PLAT883 ALERT 1 G No Info/Value for _atom sites solution primary . Please Do !
PLAT978_ALERT_Z2_G Number C-C Bonds with Positive Residual Density. 1 Info
PLAT992_ALERT_5_G Repd & Actual _reflns_number_gt Values Differ by 2 Check

ALERT level A = Most likely a seriocus problem - resolve or explain

ALERT level B

level C

@ oo
=]

A potentially serious problem, consider carefully
Check. Ensure it is not caused by an omission or oversight

ALERT level G = General information/check it is not something unexpected

ALERT type 1
ALERT type 2
BLERT type 3
ALERT type 4
BLERT type 5

oM W

CIF construction/syntax error, inconsistent or missing data
Indicator that the structure model may be wrong or deficient
Indicator that the structure quality may be low

Improvement, methodology, guery or suggestion

Informative message, check
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Figure S23. CheckCIF/PLATON report for 2-(((1-((4-chlorophenyl)sulfonyl)imidazolidin-2-

ylidene)hydrazono)methyl)benzonitrile (7g).
2 N

HN
/NN)\N\

Ozsﬁo

Cl

Bond precision: Cc-C = 0.0081 A Wavelength=0.71073

Cell: a=7.6338(8) b=10.1714(8) c=11.6603(8)
alpha=82.556(6) beta=88.506(7) gamma=580.477(8)
Temperature: 293 K

Calculated Reported
Volume 885.41(13) 885.41(13)
Space group P1 P 1l
Hall group P1 P1
Moiety formula C17 H14 Cl N5 OZ S Cl7 H14 Cl1 N5 ©2 8
Sum formula C17 H14 Cl N5 02 5 C17 H14 Cl N5 02 s
Mr 387.84 387.84
Dx,g cm-3 1.455 1.455
Z 2 2
Mu (mm-1) 0.356 0.356
F000 400.0 400.0
Fooor 400.68
h, k, Imax 9,12,14 9,12,14
Nref 7272[ 3636] 7192
Tmin, Tmax 0.918,0.931 0.979,1.000
Tmin" 0.837

Correction method= # Reported T Limits: Tmin=0.979 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.98/0.99 Theta (max)= 26.372

wR2 (reflections)=

R(reflections)= 0.0486( 5086) 0.0899( 7192)

5 = 0.985 Npar= 477

¥ Alert level C

PLAT242_ALERT 2 _C Low fMainMcl’ Ueq as Compared to Neighbors of C23A Check
PLAT242_ALERT_2_C Low 'MainMol’ Ueq as Compared to Neighbors of C23B Check
PLAT245 ALERT 2_C U(iso) H16&B Smaller than U(eg) N16B by 0.012 Ang**2
PLAT334_ALERT_2_C Small <C-C> Benzene Dist. czoa -C25A . 1.37 Ang.
PLAT334 ALERT 2 C Small <C-C> Benzene Dist. c208 —C25B - 1.37 Ang.
PLAT340_ALERT_3_C Low Bond Precision on C-C Bonds .c.vieeeenssanes 0.00807 Ang.
PLAT420_ALERT_2_C D-H Bond Without Acceptor NI16A —-H16A . Please Check
PLAT211_ALERT_3_C Missing FCF Refl Between Thmin & STh/L= 0.600 2 Report

9 Alert level G

PLATO012Z_ALERT_1_G No _shelx_res_checksum Found in CIF ...... Please Check
PLAT153 ALERT 1 G The s.u.’s on the Cell Axes are Egqual .. (Note) 0.0008 Ang.
PLAT199_ALERT_1_G Reported _cell measurement_temperature ..... (K) 293 Check
PLAT200 ALERT 1 G Reported _diffrn ambient temperature ..... (K) 293 Check
PLAT230_ALERT_2_G Hirshfeld Test Diff for C2A —-—CTA . 5.2 s.u.
PLAT910_ALERT 3_G Missing # of FCF Reflection(s) Below Theta(Min). 4 Note
PLAT378_ALERT_2_G Number C-C Bonds with Positive Residual Density. 0 Info

0 ALERT level A = Most likely a serious problem — resolve or explain

0 ALERT level B = A potentially serious problem, consider carefully

8 ALERT level C = Check. Ensure it is not caused by an omission or owversight

7 ALERT level G = General information/check it is net semething unexpected

4 ALERT type 1 CIF censtruction/syntax error, inconsistent or missing data

8 ALERT type 2 Indicator that the structure model may be wrong or deficient

3 ALERT type 3 Indicator that the structure quality may be low

0 ALERT type 4 Improvement, methodology, query or suggestion

0 ALERT type 5 Informative message, check
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Figure S24. CheckCIF/PLATON report for 2-(((1-((4-nitrophenyl)sulfonyl)imidazolidin-2-
ylidene)hydrazono)methyl)benzonitrile (7k).

_N
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O:S:O

NO,
Bond precision: Cc-C = 0.0052 A Wavelength=0.71073
Ccell: a=7.2342(11) b=14.748 (3) c=16.643(2)

alpha=90 beta=91.217(14) gamma=90
Temperature: 2893 K
Calculated Reported

Volume 1775.2(5) 1775.2(5)
Space group P 21/c P121/c1
Hall group -P 2ybc -P 2ybc
Moiety formula C17 H14 N6 04 S C17 H14 N6 04 5
Sum formula C17 H14 N& 04 S Cl1l7 H14 N6 04 5
Mr 398.40 398.40
Dx,g cm—-3 1.491 1.491
Z 4 4
Mu (mm-1) 0.222 0.222
FO00 824.0 824.0
OO0 824.84
h, k, Imax 8,17,19 8,17,19
Nref 3143 4958
Tmin, Tmax 0.961,0.985 0.979,1.000
Tmin’ 0.915

Correction method= # Reported T Limits: Tmin=0.979% Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.577 Theta(max)= 25.026

wR2 (reflections)=

R(reflectiocons)= 0.0432( 2608) 0.0790( 4958)

S =10.831 Npar= 258

¥ Alert level C

PLAT334_ALERT 2_C Small <C-C> Benzene Dist. c20 -C25 . 1.37 Ang.
PLAT340_ALERT 3_C Low Bond Precision on C-C Bonds ... cevnernnnnas 0.0052 Ang.
PLAT906_ALERT_3_C Large K Value in the Analysis of Variance ...... 4.737 Check

¥ Alert level G

PLATO1Z_ALERT 1_G No _shelx res checksum Found in CIF ...... Please Check
PLAT199 ALERT 1 G Reported _cell measurement temperature ..... (K) 293 Check
PLAT200_ALERT_1_G Reported _diffrn_ambient_temperature ..... (K) 293 Check
PLATBT0_ALERT_4_G ALERTS Related to Twinning Effects Suppressed .. ! Info
PLAT910_ALERT_3_G Missing # of FCF Reflection(s) Below Theta(Min). 2 Note
PLAT931_ALERT 5 G CIFcalcFCF Twin Law {( 0 0 1) Est.d BASF 0.38 Check
PLAT931 ALERT 5 G CIFcalcFCF Twin Law ( 1 0 0) Est.d BASF 0.31 Check

0 ALERT level A = Most likely a serious problem - resolve or explain

0 ALERT level B = A potentially serious problem, consider carefully

3 ALERT level C = Check. Ensure it is not caused by an omission or oversight

7 ALERT level G = Generzl information/check it is not something unexpected

3 BLERT type 1 CIF construction/syntax error, inconsistent or missing data

1 ALERT type 2 Indicator that the structure model may be wrong or deficient

3 ALERT type 3 Indicator that the structure quality may be low

1 ALERT type 4 Improvement, methedology, gquery or suggestion

2 ALERT type 5 Informative message, check
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The crystal packing of molecules in 6e and 6c is shown in Figure S25. In 6e the molecules are
arranged into centrosymmetric dimers via m-7t stacking interactions between phthalazinimine
fragments. Those dimers are further assembled into 1D chains along [010] via stacking interactions
between 4-methoxyphenyl groups of the sulfonyl substituent at the imidazolidine ring. Stacking
interactions between 1-phthalazinimine fragments are absent in 6e where 4-methyl groups are already
involved in 7-rt intramolecular stacking. Here intermolecular stacking interactions between one of the
4-methylphenyl groups and 1-phthalazinimine fragment of inversion center related molecule result in

compact dimers shown in Figure 526.

Figure S25. Crystal packing in 6e (left) and 6c (right).

The crystal packing of molecules in 7g and 7k as shown in Figure S27 is mostly driven by

weak intermolecular forces. Among specific interactions the main role is played by stacking
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interactions between aromatic rings, or aromatic ring and extended m-systems, as well as weak N-
H-N (7g) or N-H--O (7k) hydrogen bonds.

Figure S27. Crystal packing in 7g and 7k. Hydrogen bonds are shown with dashed lines.
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