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Figure 1. 'H NMR spectrum (CDCl;) of 3a.
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Figure 2. *C NMR spectrum (CDCl5) of 3a.
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Figure 3. MASS Spectrum of 3a
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Figure 4. *H NMR spectrum (CDCl;) of 3d.

2

L B L B L B L BB SRR I LB R B

i o PPy



\ “ l’“hjw I Ii b v
™7 T T 11 L TiT 17T TT 11 TT i LB LB LI T TT TT 17T T T 11 T T 11 LB l\\i‘w‘\\!l]llld-ll
[”'”HI;EEIHI 50 L 140 I 2 I :nlu l o I 5 I P! 20 Peu
Figure 5. >C NMR spectrum (CDCls) of 3d.
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Figure 6. DEPT 135 NMR spectrum (CDCl;) of 3d.
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Figure 7. Mass spectrum (ESI") of 3d.
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Figure 8. 'H NMR spectrum (CDCl;) of 3e with traces of 1.
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Figure 9. *C NMR spectrum (CDCl5) of 3e with traces of 1.
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Figure 10. 'H NMR spectrum (CDCl;) 3f (traces of water and solvents from FC).
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Figure 11. *C NMR spectrum (CDCls) of 3f.
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Figure 12. MASS Spectrum of 3f.

19

7




RS RREREREEE S S .‘
260 1 120

Figure 14. *C NMR spectrum (CDCls) of 3g.
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Figure 15. 'H NMR spectrum (CDCl;) of 3h.
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Figure 16. "H NMR spectrum (CDCl;) of 4d.
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Figure 17. ~°C NMR spectrum (CDCls;) of 4d.
INDEX FREQUENCY (PPM) HEIGHT
1 128,173 24.4
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Figure 18. DEPT 135 spectrum (CDCls) of 4d.
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Figure 19. ESI* Mass spectrum of 4d.
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Figure 20. 'H NMR spectrum (CDCls) of 3e + 4e.
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Figure 21. *C NMR spectrum (CDCl;) of 3e + 4e.
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Figure 22. DEPT 135 (CDCl3) of 3e + 4e.
@
o
AN ]
o]
s%/s
| |
N N
X
L_r . "
\|||Jr[[1]i||||I|I|||‘Llll\llllII|IITTII|].[|JII||I]\‘ll\ll]lli'lllllllll'll\||||\|||i
- ] 7 6 5 4 3
L J L S e —
.9 5.2 6.4 156.8

Figure 23. 'H NMR spectrum (CDCls) of 4f.
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checkCIF/PLATON report
You have not supphed any structure factors. As a result the full set of tests cannot be rnm.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report

Datablock: shelx

Bond precision: C-C = 0.0030 A Wavelength=0.71073

Cell: a=18.3273(12) b=16.2782(11) c=4.2718(3)
alpha=90 beta=90 gamma=90

Temperature: 273 K
Calculated Reported

Volume 1274 .43 (15) 1274 .43 (15)

Space group Pna2l Pna?2l

Hall group P 2c -2n P 2c -2n

Moiety formula C15 H8 N2 O S2 ?

Sum formula C15 H8 N2 O 52 Cl1l5 HB N2 O 52

Mr 296.35 296.35

Dx,g cm-3 1.545 1.545

z 4 4

Mu (mm-1) 0.412 0.412

Fo00 608.0 608.0

Fooo’ 609.19

h,k,lmax 24,21,5 24,20,5

Nref 3264 1844]) 3045

Tmin, Tmax 0.929,0.940 0.902,0.987

Tmin’ 0.891

Correction method= # Reported T Limits: Tmin=0.902 Tmax=0.987
AbsCorr = MULTI-SCAN

Data completensss= 1.65/0.93

R(reflections)= 0.0255( 2B43)

S = 1.076

Npar= 181

Theta (max)= 28.616

wR2 (reflections)= 0.0691( 3045)

The following ALERTE were generated. Each ALERT has the format

test-name ALERT alert-type alert-level.

Click on the hyperlinks for more details of the test.

14



¥ Alert level @

PLAT199 ALERT 1 G Reported _cell measurement_ temperature ..... (K) 273 Check
PLAT200_ALERT 1 G Reported _diffrn_ambient_temperature ..... (K) 273 Check

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

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

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

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

2 ALERT type 1 CIF construction/syntax error, inconsistent or missing data

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

0 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

It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the
minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement
strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more
serious problems it may be necessary to carry out additional measurements or structure
refinements. However, the purpose of your study may justify the reported deviations and the more
serious of these should normally be commented upon in the discussion or experimental section of a
paper or in the "special_details" fields of the CIF. checkCIF was carefully designed to identify
outliers and unusual parameters, but every test has its limitations and alerts that are not important
in a particular case may appear. Conversely, the absence of alerts does not guarantee there are no
aspects of the results needing attention. It is up to the individual to eritically assess their own
results and, if necessary, seek expert advice.

Publication of your CIF in IUCr journals

A basic structural check has been run on your CIF. These basic checks will be run on all CIFs
submitted for publication in TUCr joumals (deta Crystallographica, Journal of Applied
Crystallography, Journal of Synchrotron Radiation); however, if you intend to submit to Acta
Crystallographica Section C or E or IUCrData, you should make sure that full publication checks
are run on the final version of your CIF prior to submission.

Publication of your CTF in other journals

Please refer to the Notes for Authors of the relevant journal for any special instructions relating to
CTF submission.

PLATON version of 09/11/2017; check.def file version of 08/11/2017

Datablock shel - eliipsoid piot

- (70316)

35 2017

.

PLATON-Nov 20 16:32

~

-68

NOMOY Prob = 50
Temp = 273
shel x Pna?l R = 0.03 RES= 0 -36 X

15



checkCIF/PLATON report

You have not supplied any structure factors. As a result the full set of tests cannot be run.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report

Datablock: shelx

Bond precision: C-C = 0.0040 A Wavelength=0.71073

Cell: a=3.7993 (3) b=29.361(2) c=13.7502(10)
alpha=90 beta=91.769(1) gamma=90

Temperature: 273 K
Calculated Reported

Volume 15332.142) 1533.1(2)

Space group g e

Hall group C =2yc e =2ye

Moiety formula C7 H4 N2 O S2 ?

Sum formula C7 H4 N2 O S2 C7 H4 N2 O 82

Mr 196.24 196.24

Dx,g cm-3 L. 781 1.700

Z 8 8

Mu (mm-1) 0.636 0.636

FOO0O0 800.0 800.0

Fooo0’ 802.22

h,k, 1lmax 5,38,18 4,38,18

Nref 3939[ 1979] 3461

Tmin, Tmax 0.892,0.927 0.912,0.958

Tmin’ 0.881

Correction method= # Reported T Limits: Tmin=0.912 Tmax=0.958
AbsCorr = MULTI-SCAN

Data completeness= 1.75/0.88 Theta (max)= 28.660
R(reflections)= 0.0239( 3310) wR2 (reflections)= 0.0597( 3461)
S = 1.037 Npar= 217

The following ALERTS were generated. Each ALERT has the format
test-name ALERT alert-type alert-level.
Click on the hyperlinks for more details of the test.

16



¥ Alert level G

PLAT199 ALERT 1 G Reported _cell measurement_temperature ..... (K) 273 Check
PLAT200_ALERT 1 G Reported _diffrn ambient_ temperature ..... (K) 273 Check

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

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

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

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

2 ALERT type 1 CIF construction/syntax error, inconsistent or missing data

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

0 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

It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the
minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement
strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more
serious problems it may be necessary to carry out additional measurements or structure
refinements. However, the purpose of your study may justify the reported deviations and the more
serious of these should normally be commented upon in the discussion or experimental section of a
paper or in the "special details" fields of the CIF. checkCIF was carefully designed to identify
outliers and unusual parameters, but every test has its limitations and alerts that are not important
in a particular case may appear. Conversely. the absence of alerts does not guarantee there are no
aspects of the results needing attention. It is up to the individual to critically assess their own
results and, if necessary, seek expert advice.

Publication of your CIF in IUCr journals

A basic structural check has been run on your CIF. These basic checks will be run on all CIFs
submitted for publication in IUCr joumals (4ecta Crystallographica, Journal of Applied
Crystallography, Journal of Synchrotron Radiation); however, if you intend to submit to Acta
Crystallographica Section C or E or IUCrData, you should make sure that full publication checks

are run on the final version of your CIF prior to submission.
Publication of your CIF in other journals

Please refer to the Notes for Authors of the relevant journal for any special instructions relating to
CIF submission.

PLATON version of 09/11/2017; check.def file version of 08/11/2017



Datablock shelx - ellipsoid plot

A 08

8
(91E0L) - LI0Z vE:LS:S] L2 AON-NODIYd

-52 X

0

RES=

R = 0.02

shel x Cc

Z 133
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checkCIF/PLATON report
You have not supplied any structure factors. As a result the full set of tests cannot be nm.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

Datablock: shelx

Bond precision: C-C = 0.0019 A Wavelength=0.71073
Cell: a=13.1814(14) b=11.9694(13) c=7.6380(8)
alpha=90 beta=100.217(2) gamma=90
Temperature: 273 K
Calculated Reported
Volume 1186.0(2) 1186.0(2)
Space group P 2l/c P 21/c
Hall group -P 2ybec -P 2ybc
Moiety formula C15 H8 N2 03 ?
Sum formula C15 He N2 03 C15 H8 N2 03
Mr 264.23 264.23
Dx,g cm-3 1.480 1.480
z 4 4
Mu (mm-1) 0.106 0.106
FO00 544.0 544.0
Foo00* 544.27
h,k, lmax 17,15,10 16,15,10
Nref 2857 2785
Tmin, Tmax 0.964,0.979 0.890,0.948
Tmin' 0.964

Correction method= # Reported T Limits: Tmin=0.890 Tmax=0.948
AbsCorr = MULTI-SCAN

Data completeness= 0.975 Theta (max)= 27.989%
R(reflections)= 0.0348( 2113) wR2 (reflections)= 0.0947( 2785)
S = 0.993 Npar= 182

The Ecllowing ALERTE were generated. Each ALERT has the format
test-pame ALERT alert-type alert-level.
Click on the hyperlinks for more details of the test.

19



@ 2Alert level B

PLAT230_ALERT 2 B Hirshfeld Test Diff for N1 --C2 9.6
PLAT230_ALERT 2 B Hirshfeld Test Diff for N2 --C9 7.4 u

9 Alert level G

PLAT199 ALERT 1 G Reported _cell measurement temperature ..... (K) 273 Check
PLAT200_ALERT 1 G Reported _diffrn_ambient_temperature ..... (K) 273 Check
PLAT398_ALERT 2_G Deviating C-0-C Angle From 120 for 02 103.4 Degree
PLAT398_ALERT 2 G Deviating C-0-C Angle From 120 for 03 103.6 Degree

o no

cooen

ALERT level A
ALERT level B
ALERT level C
ALERT level C

ALERT type
ALERT type
ALERT type
ALERT type
ALERT type

1
2
3
4
5

= Most likely a serious problem - resolve or explain

= A potentially serious problem, comnsider carefully

= Check. Ensure it is not caused by an omission or oversight
= 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

It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the
minor alerts point to easily fixed oversights, errors and onussions in your CIF or refinement
strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more
serious problems it may be necessary to carry out additional measurements or structure
refinements. However, the purpose of your study may justify the reported deviations and the more
serious of these should normally be commented upon in the discussion or experimental section of a
paper or in the "special _details" fields of the CIF. checkCIF was carefully designed to identify
outliers and unusual parameters, but every test has its limitations and alerts that are not important
in a particular case may appear. Conversely. the absence of alerts does not guarantee there are no
aspects of the results needing attention It is up to the individual to critically assess their own
results and, if necessary, seek expert advice.

Publication of vour CIF in IUCr journals

A basic structural check has been run on your CIF. These basic checks will be run on all CIFs
submitted for publication in IUCr joumnals (Acta Crystallographica, Journal of Applied
Crystallography. Journal of Synchrotron Radiation); however, if you intend to submit to Acta
Crystallographica Section C or E or IUCrData, you should make sure that full publication checks
are run on the final version of your CIF prior to submission.

Publication of your CIF in other journals

Please refer to the Notes for Authors of the relevant journal for any special instructions relating to
CTF submission.

PLATON version of 09/11/2017; check.def file version of 08/11/2017

Dimtableck dveds - cllpand plo

-33Y

- (70316)

™ PLATON-Nov 20 16:41:06 2017

-2

shal x

P 2l/c R = 0.03 RES= O

28 X
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checkCIF/PLATON report
You have not supplied any structure factors. As a result the full set of tests cannot be nm.

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax ervors found. CIF dictionary Interpreting thus report

Datablock: shelx

Bond precision: C-C = 0.0026 A Wavelength=0.71073

Cell: a=7.3636(7) b=15.5117(14) c=14.4556(13)
alpha=90 beta=103.544 (1) gamma=90

Temperature: 273 K
Calculated Reported

Volume 1605.2(3) 1605.2(3)

Space group P 21/n P 21/n

Hall group -P 2yn -P 2yn

Moiety formula C17 H14 N4 O, 2(H2 0O) g

Sum formula C17 H18 N4 03 C17 H1B N4 03

Mr 326.35 326.35

Dx,g cm-3 1.350 1.350

z 4 4

Ma (mm-1) 0.095 0.095

FOO0O 688.0 688.0

F000" 688.30

h,k, lmax 9,19,17 3,19,17

Nref 3239 3230

Tmin, Tmax 0.983,0.991 0.876,0.945

Tmin* 0.981

Correction method= # Reported T Limits: Tmin=0.876 Tmax=0.945
AbsCorr = MULTI-SCAN

Data completensss= 0.997 Theta (max)= 26.237
R(reflections)= 0.0448( 2291) wR2 (reflections)= 0.1366( 3230)
S = 1.090 Bpar= 231

The following ALERTE were generated. Each ALERT has the format
test-name ALERT alert-type alert-level.
Click on the hyperlinks for more details of the test.
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@ Rlert level B
PLAT417_ALERT 2 B Ehort Inter D-H..H-D HIW .. HIW .. 1.93 Ang.
PLAT420 ALERT 2 B D-H Without Acceptor 02w --HIW . Pleass Check

9 Alert level C
PLATISS_ALERT 3 C Long O-H (X0.82,N0.98A) O2W - H3IW . 1.04 Ang.

9 Alert level G

PLAT002_ALERT 2 G Number cf Distance or Angle Restraints on Atfite € Note
PLAT172 ALERT 4 G The CIF-Esbedded .res File Contains DFIX Records 1 Report
FLAT19% ALERT 1 G Reported cel]. _measurement temperature (K} 273 Check
PLAT200_ _ALERT "1 _G Reported diffrn ambient _temperature ..... (K) 271 Check
FLATE#&0 ALERT 3| "G Number of Least- Squaren Restraints ............. 4 Note

0 ALERT level A - Most likely a merious problem - resolwe or explain

2 ALERT level B - A potentially serious problem, consider carefully

1 ALERT level C - Check. Ensure it is not caused by an omission or overmight

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

2 ALERT type 1 CIF construction/syntax error, inconsistent or missing data

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

2 ALERT type 1 Indicator that the structure quality may be low

1 ALERT type 4 Isprovement, methodology, query or suggestion

0 ALERT type § Informative message, check

It 15 advizable to attempt to resolve as many as possible of the alerts m all categonies. Often the
munor alerts point to easily fixed oversights, emors and omissions in your CIF or refinement
strategy, o attention to these fine details can be thwhile. In order to Ive some of the more
mmnmhmmhcmmﬁmdmmmm

H , the purp dmiﬁymmﬁﬁ&em&hﬂmmﬁﬂnm
senious of these should normally be commented upon 1n the da | section of a
paper or m the "special_details" fields of the CIF. Mmmﬂb&ﬂmﬂhl&nﬁfy
outhers and unusual parameters, but every test has its limitations and alerts that are not important
1 a particular case may appear. Conversely, the absence of alerts does not guarantee there are no
aspects of the results needing attention. It 15 up to the mdnidual to enfically assess thewr own
results and, if necessary, seek expert advice.

Publication of your CIF in IUCr journals

A basic structwral check has been run on your CIF. These basic checks wall be run on all CIFs
bmitted for publication in IUCr journals (Aeta Crystallographica, Journal of Applied
Crystallography, Journal of Symchrotron Radiation); however, if you intend to submut to Acta
Crysrallographica Section C or E or IUCrData, vou should make sure that full publication checks
are run on the final version of your CIF pnor to suboussion.

Publication of your CIF in other journals

Please refer to the Nores for Aurhors of the relevant journal for any special instructions relatmg to
CIF subnussion.

PLATON version of 09/11/2017; check.def file version of 08112017
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