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Supporting Information          S1 

_____________________________________________________________________________________ 

Actual photographs under microscope of crystalline thallium(I) cyanoximates containing 

thioamide groups: A – Tl(TCO), B - Tl(TDCO) and C - bulk powders of these 

compounds. Elemental analysis data for the latter compound are in the lower panel. 
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_____________________________________________________________________________________ 

Instrumentation and accessories used for separation of organoantimony(V) cyanoximates 

from Ag(I)Br. A Thermo Scientific centrifuge (left) with nylon Eppendorf tubes and an insert 

for filtering (right, with arrow). 

  

 

 

        

 

Homogenized mixture of Sb(Ph)4(MCO) and AgBr in CH3CN (left panel), then 

transferred into an Eppendorf tube (middle), and after centrifugation (right panel).  
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_____________________________________________________________________________________ 

Preparation of Tl(TCO) was carried out using the reaction and procedure shown below: 

H2N

S

CN

N
OH

2                                                                                                       2Tl2CO3+

CO3Tl2
Mol. Wt.: 468,78

2

H2N

S

CN

N
OTl

H2O, hot, ~80oC!

C3H3N3OS
Mol. Wt.: 129,14

C3H2N3OSTl
Mol. Wt.: 332,52

actual amounts:  1.005 g                                            1.824 g  

To a solution of 1.005 g (7.78 mM) of H(TCO) in 15 mL of distilled and degassed water at ~80oC 

in the Schlenk flask under flow of argon a solution of 1.824 g (3.90 mM) of thallium(I) carbonate 

were added ad once under intense stirring. In 10-15 seconds massive orange precipitate formed. 

It was filtered, washed with 5 mL of DI water and dried in desiccator giving 3.781 g of Tl(TCO) 

with 91% yield. Actual appearance of the salt is shown in SI1 above, while results of elemental 

analysis determination are presented below.  
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_____________________________________________________________________________________ 

Actual photographs under microscope of crystalline organoantimony(V) cyanoximates 

containing thioamide groups: A - SbPh4(TCO), B - SbPh4(TDCO). 
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_____________________________________________________________________________________________________________________ 

Table S1. Tentative assignment of important vibrational frequencies (cm-1) for synthesized organoantimony(V) cyanoximates. 

 

 

a X = sulfur atom (for TCO- and TDCO-), oxygen atom (for 2PCO-, 3PCO-, 4PCO-, ACO-, ECO-, MCO-). ox
 – oxime, pyr – pyridine 

 

 

C6H5 - group and Sb-Ph vibrations 

Compound ν (NH2) ν (C≡N) ν (C=X)
a
ν (C=N)pyr ν (C=N)ox

ν (N-O) ρ (NH2) νas(C-H) y(ν′1g) v(ν8)

Sb(Ph)4(2PCO) - 2213 - 1589 1463 1016 - 3094 463, 433 689

Sb(Ph)4(3PCO) - 2218 - 1574 1473 1065 - 3051 459, 444 687

Sb(Ph)4(4PCO) - 2216 - 1590 1468 1114 - 3057 454, 442, 431 687

Sb(Ph)4(ACO) 3439, 3366 2222 1679 - 1478 1086 1580 3053 442 688

Sb(Ph)4(ECO) - 2217 1703 - 1477 1091 - 3052 458, 436 689

Sb(Ph)4(MCO) - 2223 1629 - 1497 1063 - 3061 443 690

Sb(Ph)4(TCO) 3465, 3341 2220 889 - 1583 1067 1618 3062 450 692

Sb(Ph)4(TDCO) - 2216 973 - 1524 1069 - 3066 445 688

vibrations in cyanoxime group 
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_____________________________________________________________________________________ 

The 13C{1H} NMR spectroscopic results for tetraphenylantimony(V) cyanoximates show expected 

chemical and magnetic equivalency of all four phenyl rings in structures and values of chemical 

shifts are tabulated below.   

 

 

Table S2. Chemical shifts for the Sb(Ph)4Br (as starting compound) and synthesized 

organoantimony(V) cyanoximates. 

 

                       Assigned (ppm) 

Compound ipso ortho meta para 

Sb(Ph)4Br 135.38 135.04 129.44 131.15 

Sb(Ph)4(ECO) 133.97 135.57 129.207 136.96 

Sb(Ph)4(2PCO) 135.79 135.65 129.02 130.54 

Sb(Ph)4(3PCO) 131.53 135.48 129.17 130.75 

Sb(Ph)4(4PCO) 129.01 135.54 129.12 149.69 

Sb(Ph)4(MCO) 134.9 135.59 129.2 130.9 

Sb(Ph)4(TCO) 133.45 135.34 129.52 131.29 
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_____________________________________________________________________________________ 

Table S3. Chemical shifts values for cyanoxime moieties in the 13C{1H} NMR spectra of 
tetraphenylantimony(V) cyanoximates.  
 

 

 

Compound Structure δ (ppm) 

Sb(Ph)4(2PCO) 

 

C1 - 112.03                     

C2 - 132.38                      

C3 - 152.24                       

C4 - 148.79             

C5,C6,C7-                    

135.79; 122.46; 

118.24 

Sb(Ph)4(3PCO) 

 

C1 - 111.55                     

C2 - 128.52                      

C3 - 127.99                       

C4 - 149.05               

C5 - 145.76                 

C6,C7 -                    

129.17; 123.09 

Sb(Ph)4(4PCO) 

 

C1 - 111.56                     

C2 - 150.15                      

C3 - 140.05                       

C4,4' - 118.24             

C5,5' - 149.69 
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Table S3 (continued). Chemical shifts values for cyanoxime moieties in the 13C{1H} NMR 
spectra of tetraphenylantimony(V) cyanoximates.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compound Structure δ (ppm) 

Sb(Ph)4(ECO) 

 

C1 - 112.03                     

C2 - 132.38                      

C3 - 152.24                       

C4 - 148.79             

C5,C6,C7 -                    

135.79; 122.46; 

118.27 

Sb(Ph)4(MCO)  

 

 
7 
 

C1 - 127.87                      

C2 - 111.54                      

C3 - 159.99                      

C4 - 46.60                

C5 - 43.02                     

 C6 - 66.53 

C7 - 68.97 

Sb(Ph)4(TCO)               

trans-anti 

 

C1 - 110.92                     

C2 - 131.63                      

C3 - 190.01 

Sb(Ph)4(TCO)                

trans-syn 

 

 C1 - 116.92                           

C2 - 136.38                         

C3 - 184.98                        
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___________________________________________________________________________________________________________________ 

The 13C{1H} NMR spectrum of SbPh4(3PCO) in CD2Cl2 at 295 K after 12,000 repetitions. Shown only sp2 and sp regions of spectrum. 

Asterisks indicate 4 signals from phenyl groups. 

 

 

NC N

OH

N
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_____________________________________________________________________________________________________________________ 

The 13C{1H} NMR spectrum of SbPh4(2PCO) in CD2Cl2 at 298 K after 20,000 repetitions. Shown full spectrum including solvent 

peaks. Asterisks indicate 4 signals from phenyl groups. 
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______________________________________________________________________________________________________ 

The 13C{1H} NMR spectrum of SbPh4(ECO) in CD2Cl2 at 298 K after 14,000 repetitions. Shown full spectrum including solvent peaks. 

Asterisks indicate 4 signals from phenyl groups. 

 

 

NC N

OH

OO

H3C
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_____________________________________________________________________________________ 

Actual videomicroscope images of single crystals of organoantimony(V) compounds 

used for structures determination.  

 

Face-indexed crystal od SbPh4(2PCO). 

 

 

Face-indexed crystal of SbPh4(4PCO). 
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_____________________________________________________________________________________ 

Actual videomicroscope images of single crystals of organoantimony(V) compounds used for 

structures determination.  

Face-indexed crystal od SbPh4(3PCO). 

 

 

Face-indexed crystal od SbPh4(TCO). 
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_____________________________________________________________________________________ 

Geometry of coordination polyhedron of Sb(V) in the structure of SbPh4(3PCO).  

 

 

Weak C-H---N interactions stabilizing planar geometry of the cyanoxime in the compound with 

two atoms shown in space-fill representation.    
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_____________________________________________________________________________________ 

Geometry of coordination polyhedron of Sb(V) in the structure of SbPh4(ACO).  

 

 

 

 

Weak N-H---N interaction stabilizing planar geometry of the cyanoxime in the compound with two 

atoms shown in space-fill representation emphasizing electrostatic contact.  
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_____________________________________________________________________________________ 

Top panel: molecular structure and principal atoms numbering scheme in the structure of 

SbPh4(ECO) showing two crystallographically different molecules A and B. The H-atoms are 

omitted for clarity.  

 

 

 

Bottom panel: details of packing of two crystallographically different molecules A and B into the 

unit cell.  
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_____________________________________________________________________________________ 

Geometry of coordination polyhedrons of Sb(V) in the structure of SbPh4(ECO): top panel for 

crystallographically independent molecule A, bottom panel for independent molecule B.  
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_____________________________________________________________________________________ 

Molecular structure and principal atoms numbering scheme in the structure of SbPh4(MCO) 

showing two crystallographically different molecules A and B. The H-atoms are omitted for 

clarity.  
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_____________________________________________________________________________________ 

Geometry of coordination polyhedrons of Sb(V) in the structure of SbPh4(MCO): top panel for 

crystallographically independent molecule A, bottom panel for independent molecule B.  
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_____________________________________________________________________________________ 

The ASU in the structure of SbPh4(ECO) with two crystallographically independent molecules A 

and B shown in ORTEP representation at 50% thermal ellipsoids probability level.  

Note that the main text presents structure of only one molecule! 
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_____________________________________________________________________________________ 

The ASU in the structure of SbPh4(MCO) contains two crystallographically independent 

molecules A and B.  

Note that the main text presents structure of only one molecule! 
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_____________________________________________________________________________________ 

Molecular structure and principal atoms numbering scheme for SbPh4(TCO). This is polymorph I 

which comprised of co-crystallized mixture of two diastereomers: syn- and anti-.  
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_____________________________________________________________________________________ 

Typical traces of weight loss (green) and heat flow (blue) for SbPh4(ECO) selected as example 

showing the melting point of the compound at 144°C followed by its decomposition. Table below 

summarizes results of TG/DSC measurements for all synthesized tetraphenylantimony(V) 

cyanoximates.  
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Observed correlations between acidity of the free cyanoxime HL and chemical shift of the ipso 

carbon in NMR spectra of organoantimony(V) cyanoximates. 

 

 

 

 

 

 

 

 

128 129 130 131 132 133 134 135 136

4

5

6

7

8

Sb

L

i

o

m

p

2-Py
3-Py

4-

HACO

HTCO

TBCO

HECO

heteroaryl-cyanoximes

p
K

a
 o

f 
th

e
 c

y
a

n
o

x
im

e

13
C{

1
H} chemical shift, ipso-carbon (ppm)



Supporting Information          S25 

______________________________________________________________________________________ 

 

 

 

The clearance zones determined by the disc diffusion assay. The black bars represent 
undiluted, dark grey and light grey - x2 and x4 diluted antibacterial compounds. Controls and 
test compounds that showed no clearance are not included; p-value: *≤ 0.1, **≤ 0.05  
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The clearance zones determined by the disc diffusion assay. The black bars represent undiluted, 
dark grey and light grey - x2 and x4 diluted antibacterial compounds. Controls are not included. Data 
shown are means + SEM for 3 individual experiments. 
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______________________________________________________________________________________ 

 

 

 

Representative images of discs with undiluted compounds subjected to the disc diffusion assay. 
Green and orange represent  test compounds and ligand controls, respectively. Clearance zones are 
pointed at with the red arrows. 
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Representative images of discs with undiluted compounds subjected to the disc diffusion assay. 
Green and orange represent test compounds and ligand controls, respectively. Clearance zones 
are pointed at with the red arrows. 
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checkCIF/PLATON REPORTS (basic structural check) 

 

Structure factors have been supplied for datablock(s) Sb-Ph4-2pco 

No syntax errors found.                               CIF dictionary 

Please wait while processing ....                     Interpreting this report 

Structure factor report 

Datablock: Sb-Ph4-2PCO 

 

Bond precision: C-C = 0.0044 A Wavelength=0.71073 

Cell: a=12.6027(8) b=14.4415(10) c=14.6694(10) 

 
alpha=90 beta=104.9644(10) gamma=90 

Temperature: 100 K 
  

 
Calculated Reported 

Volume 2579.3(3) 2579.3(3) 

Space group P 21/n P 21/n 

Hall group -P 2yn -P 2yn 

Moiety formula C31 H24 N3 O Sb C31 H24 N3 O Sb 

Sum formula C31 H24 N3 O Sb C31 H24 N3 O Sb 

Mr 576.29 576.28 

Dx,g cm-3 1.484 1.484 

Z 4 4 

Mu (mm-1) 1.098 1.098 

F000 1160.0 1160.0 

F000' 1158.02 
 

h,k,lmax 15,18,18 15,18,18 

Nref 5461 5458 

http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
http://checkcif.iucr.org/prepcsMHXDV3K/062420041840591646000/ckf.html


Tmin,Tmax 0.846,0.912 0.872,0.949 

Tmin' 0.829 
 

Correction method= # Reported T Limits: 

Tmin=0.872 Tmax=0.949 AbsCorr = NUMERICAL 
 

Data completeness= 0.999 Theta(max)= 26.710 

R(reflections)= 0.0329( 

4414) 
wR2(reflections)= 0.0792( 

5458) 

S = 1.039 Npar= 421 

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. 

 

Alert level C 

PLAT094_ALERT_2_C Ratio of Maximum / Minimum Residual Density ....       3.47 Report 

PLAT245_ALERT_2_C U(iso) H7        Smaller than U(eq) C7        by      0.013 Ang**2 

PLAT245_ALERT_2_C U(iso) H24       Smaller than U(eq) C24       by      0.012 Ang**2 

PLAT350_ALERT_3_C Short  C-H (X0.96,N1.08A)  C22      - H22      .       0.84 Ang.   

PLAT975_ALERT_2_C Check Calcd Resid. Dens.  1.06A   From O1              0.43 eA-3   

 

Alert level G 

PLAT164_ALERT_4_G Nr. of Refined C-H H-Atoms in Heavy-Atom Struct.         24 Note   

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary .     Please Do !   

PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L=  0.600          3 Note   

PLAT965_ALERT_2_G The SHELXL WEIGHT Optimisation has not Converged     Please Check  

PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density.          7 Info   

 

    

 

 

 

 

 

 

javascript:makeHelpWindow(%22PLAT094.html%22)
javascript:makeHelpWindow(%22PLAT245.html%22)
javascript:makeHelpWindow(%22PLAT245.html%22)
javascript:makeHelpWindow(%22PLAT350.html%22)
javascript:makeHelpWindow(%22PLAT975.html%22)
javascript:makeHelpWindow(%22PLAT164.html%22)
javascript:makeHelpWindow(%22PLAT883.html%22)
javascript:makeHelpWindow(%22PLAT912.html%22)
javascript:makeHelpWindow(%22PLAT965.html%22)
javascript:makeHelpWindow(%22PLAT978.html%22)


 

PLATON version of 04/06/2020; check.def file version of 02/06/2020 

Datablock Sb-Ph4-2PCO - ellipsoid plot 

 

 

 

 

 

 

 

 



checkCIF/PLATON (basic structural check) 

 

Structure factors have been supplied for datablock(s) Sb-Ph4-3PCO 

No syntax errors found.                               CIF dictionary 

Please wait while processing ....                     Interpreting this report 

Structure factor report 

Datablock: Sb-Ph4-3PCO 

 

Bond precision: C-C = 0.0036 A Wavelength=0.71073 

Cell: a=10.0228(4) b=10.4598(4) c=13.8258(5) 

 
alpha=69.324(1) beta=72.086(1) gamma=83.971(1) 

Temperature: 296 K 
  

 
Calculated Reported 

Volume 1290.34(9) 1290.34(9) 

Space group P -1 P -1 

Hall group -P 1 -P 1 

Moiety formula C31 H24 N3 O Sb C31 H24 N3 O Sb 

Sum formula C31 H24 N3 O Sb C31 H24 N3 O Sb 

Mr 576.29 576.28 

Dx,g cm-3 1.483 1.483 

Z 2 2 

Mu (mm-1) 1.098 1.098 

F000 580.0 580.0 

F000' 579.01 
 

h,k,lmax 13,13,18 13,13,18 

Nref 6224 6218 

Tmin,Tmax 0.822,0.897 0.697,0.747 

Tmin' 0.798 
 

Correction method= # Reported T Limits: 
 

http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
http://checkcif.iucr.org/ezhLA4KamlPgq/062420043641610709000/ckf.html


Tmin=0.697 Tmax=0.747 AbsCorr = MULTI-SCAN 

Data completeness= 0.999 Theta(max)= 27.999 

R(reflections)= 0.0242( 

5636) 
wR2(reflections)= 0.0585( 

6218) 

S = 1.055 Npar= 421 

 

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. 

 

Alert level C 

PLAT230_ALERT_2_C Hirshfeld Test Diff for    C11      --C12      .        6.5 s.u.   

PLAT241_ALERT_2_C High   'MainMol' Ueq as Compared to Neighbors of         C5 Check  

PLAT242_ALERT_2_C Low    'MainMol' Ueq as Compared to Neighbors of         C3 Check  

PLAT350_ALERT_3_C Short  C-H (X0.96,N1.08A)  C4       - H4       .       0.83 Ang.   

And 2 other PLAT350 Alerts 

PLAT350_ALERT_3_C Short  C-H (X0.96,N1.08A)  C12      - H12      .       0.84 Ang.   

PLAT350_ALERT_3_C Short  C-H (X0.96,N1.08A)  C19      - H19      .       0.84 Ang.   

PLAT911_ALERT_3_C Missing FCF Refl Between Thmin & STh/L=    0.600          2 Report 

 

Alert level G 

PLAT154_ALERT_1_G The s.u.'s on the Cell Angles are Equal ..(Note)      0.001 Degree 

PLAT164_ALERT_4_G Nr. of Refined C-H H-Atoms in Heavy-Atom Struct.         24 Note   

PLAT230_ALERT_2_G Hirshfeld Test Diff for    C1       --C2       .        6.2 s.u.   

PLAT232_ALERT_2_G Hirshfeld Test Diff (M-X)  Sb1      --O1       .        6.1 s.u.   

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary .     Please Do !   

PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L=  0.600          4 Note   

PLAT933_ALERT_2_G Number of OMIT Records in Embedded .res File ...          4 Note   

PLAT941_ALERT_3_G Average HKL Measurement Multiplicity ...........        2.9 Low    

PLAT965_ALERT_2_G The SHELXL WEIGHT Optimisation has not Converged     Please Check  

PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density.         12 Info   

 

javascript:makeHelpWindow(%22PLAT230.html%22)
javascript:makeHelpWindow(%22PLAT241.html%22)
javascript:makeHelpWindow(%22PLAT242.html%22)
javascript:makeHelpWindow(%22PLAT350.html%22)
javascript:makeHelpWindow(%22PLAT350.html%22)
javascript:makeHelpWindow(%22PLAT350.html%22)
javascript:makeHelpWindow(%22PLAT911.html%22)
javascript:makeHelpWindow(%22PLAT154.html%22)
javascript:makeHelpWindow(%22PLAT164.html%22)
javascript:makeHelpWindow(%22PLAT230.html%22)
javascript:makeHelpWindow(%22PLAT232.html%22)
javascript:makeHelpWindow(%22PLAT883.html%22)
javascript:makeHelpWindow(%22PLAT912.html%22)
javascript:makeHelpWindow(%22PLAT933.html%22)
javascript:makeHelpWindow(%22PLAT941.html%22)
javascript:makeHelpWindow(%22PLAT965.html%22)
javascript:makeHelpWindow(%22PLAT978.html%22)


PLATON version of 04/06/2020; check.def file version of 02/06/2020 

Datablock Sb-Ph4-3PCO - ellipsoid plot 

 

 

 

 

 



checkCIF/PLATON (basic structural check) 

 

Structure factors have been supplied for datablock(s) Sb-Ph4-4PCO 

No syntax errors found.                               CIF dictionary 

Please wait while processing ....                     Interpreting this report 

Structure factor report 

Datablock: Sb-Ph4-4PCO 

 

Bond precision: C-C = 0.0031 A Wavelength=0.71073 

Cell: a=15.3352(10) b=9.7848(6) c=19.6576(9) 

 
alpha=90 beta=119.272(4) gamma=90 

Temperature: 120 K 
  

 
Calculated Reported 

Volume 2573.0(3) 2573.0(3) 

Space group P 21/c P 21/c 

Hall group -P 2ybc -P 2ybc 

Moiety formula C31 H24 N3 O Sb C31 H24 N3 O Sb 

Sum formula C31 H24 N3 O Sb C31 H24 N3 O Sb 

Mr 576.29 576.28 

Dx,g cm-3 1.488 1.428 

Z 4 4 

Mu (mm-1) 1.101 1.099 

F000 1160.0 1068.0 

F000' 1158.02 
 

h,k,lmax 23,15,30 22,14,29 

Nref 9749 9309 

Tmin,Tmax 0.730,0.803 0.683,0.880 

Tmin' 0.514 
 

Correction method= # Reported T Limits: 
 

http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
http://checkcif.iucr.org/64ZwuBHjQO53v/062420045156662383000/ckf.html


Tmin=0.683 Tmax=0.880 AbsCorr = NUMERICAL 

Data completeness= 0.955 Theta(max)= 33.082 

R(reflections)= 0.0286( 

7879) 
wR2(reflections)= 0.0678( 

9309) 

S = 1.098 Npar= 417 

 

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. 

 

Alert level C 

DENSD01_ALERT_1_C  The ratio of the submitted crystal density and that 

            calculated from the formula is outside the range 0.99 <> 1.01 

            Crystal density given    =      1.428 

            Calculated crystal density =      1.488 

PLAT046_ALERT_1_C Reported Z, MW and D(calc) are Inconsistent ....      1.488 Check  

PLAT068_ALERT_1_C Reported F000 Differs from Calcd (or Missing)...     Please Check  

PLAT094_ALERT_2_C Ratio of Maximum / Minimum Residual Density ....       2.99 Report 

PLAT971_ALERT_2_C Check Calcd Resid. Dens.  1.12A   From C21             1.73 eA-3   

 

Alert level G 

PLAT128_ALERT_4_G Alternate Setting for Input Space Group  P21/c        P21/n Note   

PLAT164_ALERT_4_G Nr. of Refined C-H H-Atoms in Heavy-Atom Struct.         23 Note   

PLAT232_ALERT_2_G Hirshfeld Test Diff (M-X)  Sb1      --O1       .        5.3 s.u.   

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary .     Please Do !   

PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L=  0.600        400 Note   

PLAT933_ALERT_2_G Number of OMIT Records in Embedded .res File ...         10 Note   

PLAT941_ALERT_3_G Average HKL Measurement Multiplicity ...........        4.5 Low    

PLAT965_ALERT_2_G The SHELXL WEIGHT Optimisation has not Converged     Please Check  

PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density.         15 Info   

 

 

javascript:makeHelpWindow(%22DENSD_01.html%22)
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PLATON version of 04/06/2020; check.def file version of 02/06/2020 

Datablock Sb-Ph4-4PCO - ellipsoid plot 

 

 

 

 

 

 



checkCIF/PLATON (basic structural check) 

 

Structure factors have been supplied for datablock(s) Sb-pH4-ACO 

No syntax errors found.                               CIF dictionary 

Please wait while processing ....                     Interpreting this report 

Structure factor report 

Datablock: Sb-Ph4-ACO 

 

Bond precision: C-C = 0.0034 A Wavelength=0.71073 

Cell: a=14.8336(8) b=9.9060(6) c=17.3977(10) 

 
alpha=90 beta=112.713(1) gamma=90 

Temperature: 120 K 
  

 
Calculated Reported 

Volume 2358.2(2) 2358.2(2) 

Space group P 21/c P 21/c 

Hall group -P 2ybc -P 2ybc 

Moiety formula C27 H22 N3 O2 Sb C27 H22 N3 O2 Sb 

Sum formula C27 H22 N3 O2 Sb C27 H22 N3 O2 Sb 

Mr 542.24 542.22 

Dx,g cm-3 1.527 1.527 

Z 4 4 

Mu (mm-1) 1.199 1.199 

F000 1088.0 1088.0 

F000' 1086.02 
 

h,k,lmax 22,15,26 22,15,26 

Nref 8912 8465 

Tmin,Tmax 0.864,0.901 0.648,0.953 

Tmin' 0.839 
 

Correction method= # Reported T Limits: 
 

http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
http://checkcif.iucr.org/Mun6KLyzl9912/062420050454848533000/ckf.html


Tmin=0.648 Tmax=0.953 AbsCorr = NUMERICAL 

Data completeness= 0.950 Theta(max)= 33.019 

R(reflections)= 0.0288( 

7070) 
wR2(reflections)= 0.0726( 

8465) 

S = 1.172 Npar= 386 

 

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. 

 

Alert level B 

PLAT919_ALERT_3_B Reflection # Likely Affected by the Beamstop ...          1 Check  

PLAT934_ALERT_3_B Number of (Iobs-Icalc)/Sigma(W) > 10 Outliers ..          8 Check  

 

Alert level C 

PLAT094_ALERT_2_C Ratio of Maximum / Minimum Residual Density ....       2.71 Report 

PLAT420_ALERT_2_C D-H Without Acceptor       N3       --H2N3     .     Please Check  

PLAT971_ALERT_2_C Check Calcd Resid. Dens.  2.26A   From C5              1.62 eA-3   

 

Alert level G 

PLAT164_ALERT_4_G Nr. of Refined C-H H-Atoms in Heavy-Atom Struct.         20 Note   

PLAT720_ALERT_4_G Number of Unusual/Non-Standard Labels ..........          2 Note   

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary .     Please Do !   

PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L=  0.600        447 Note   

PLAT941_ALERT_3_G Average HKL Measurement Multiplicity ...........        4.5 Low    

PLAT965_ALERT_2_G The SHELXL WEIGHT Optimisation has not Converged     Please Check  

PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density.          4 Info   
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PLATON version of 04/06/2020; check.def file version of 02/06/2020 

Datablock Sb-Ph4-ACO - ellipsoid plot 

 

 

 

 

 

 

 

 

 



checkCIF/PLATON (basic structural check) 

 

Structure factors have been supplied for datablock(s) Sb-Ph4-ECI-oxo-dimer 

No syntax errors found.                               CIF dictionary 

Please wait while processing ....                     Interpreting this report 

Structure factor report 

Datablock: Sb-Ph4-ECO-oxo-dimer 

 

Bond precision: C-C = 0.0024 A Wavelength=0.71073 

Cell: a=9.1828(9) b=10.0829(10) c=13.4714(16) 

 
alpha=111.957(1) beta=103.200(2) gamma=95.405(1) 

Temperature: 120 K 
  

 
Calculated Reported 

Volume 1103.8(2) 1103.8(2) 

Space group P -1 P -1 

Hall group -P 1 -P 1 

Moiety formula C46 H40 N4 O7 Sb2 C46 H40 N4 O7 Sb2 

Sum formula C46 H40 N4 O7 Sb2 C46 H40 N4 O7 Sb2 

Mr 1004.34 1004.32 

Dx,g cm-3 1.511 1.511 

Z 1 1 

Mu (mm-1) 1.277 1.277 

F000 502.0 502.0 

F000' 501.02 
 

h,k,lmax 13,14,19 13,14,19 

Nref 6741 6688 

Tmin,Tmax 0.712,0.795 0.824,1.000 

Tmin' 0.282 
 

Correction method= # Reported T Limits: 
 

http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
http://checkcif.iucr.org/kPKI2L7SLzcez/062520035829130020000/ckf.html


Tmin=0.824 Tmax=1.000 AbsCorr = NUMERICAL 

Data completeness= 0.992 Theta(max)= 30.508 

R(reflections)= 0.0188( 

6300) 
wR2(reflections)= 0.0447( 

6688) 

S = 1.079 Npar= 348 

 

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. 

 

Alert level C 

PLAT094_ALERT_2_C Ratio of Maximum / Minimum Residual Density ....       2.52 

Report 

 

Alert level G 

PLAT063_ALERT_4_G Crystal Size Possibly too Large for Beam Size ..       0.98 mm     

PLAT164_ALERT_4_G Nr. of Refined C-H H-Atoms in Heavy-Atom Struct.         20 Note   

PLAT720_ALERT_4_G Number of Unusual/Non-Standard Labels ..........          1 Note   

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary .     Please Do !   

PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L=  0.600         52 Note   

PLAT941_ALERT_3_G Average HKL Measurement Multiplicity ...........        2.6 Low    

PLAT965_ALERT_2_G The SHELXL WEIGHT Optimisation has not Converged     Please Check  

PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density.         16 Info   

 

   

 

PLATON version of 04/06/2020; check.def file version of 02/06/2020 

Datablock Sb-Ph4-ECO-oxo-dimer - ellipsoid plot 
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checkCIF/PLATON (basic structural check) 

 

Structure factors have been supplied for datablock(s) Sb-Ph4-ECO-monomer 

No syntax errors found.                               CIF dictionary 

Please wait while processing ....                     Interpreting this report 

Structure factor report 

Datablock: Sb-Ph4-ECO-monomer 

 

Bond precision: C-C = 0.0080 A Wavelength=0.71073 

Cell: a=9.7871(6) b=14.9208(9) c=17.6984(11) 

 
alpha=90 beta=94.613(1) gamma=90 

Temperature: 120 K 
  

 
Calculated Reported 

Volume 2576.2(3) 2576.1(3) 

Space group P n P n 

Hall group P -2yac P -2yac 

Moiety formula C29 H25 N2 O3 Sb C29 H25 N2 O3 Sb 

Sum formula C29 H25 N2 O3 Sb C29 H25 N2 O3 Sb 

Mr 571.27 571.26 

Dx,g cm-3 1.473 1.473 

Z 4 4 

Mu (mm-1) 1.103 1.103 

F000 1152.0 1152.0 

F000' 1150.07 
 

h,k,lmax 15,22,27 14,22,26 

Nref 19496[ 9759] 9092 

Tmin,Tmax 0.815,0.849 0.653,0.747 

Tmin' 0.791 
 

Correction method= # Reported T Limits: 
 

http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
http://checkcif.iucr.org/iHs6oKd4gqM90/062520041715234555000/ckf.html


Tmin=0.653 Tmax=0.747 AbsCorr = MULTI-SCAN 

Data completeness= 

0.93/0.47 Theta(max)= 33.076 

R(reflections)= 0.0351( 

8454) 
wR2(reflections)= 0.0774( 

9092) 

S = 1.193 Npar= 654 

 

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. 

 

Alert level C 

STRVA01_ALERT_4_C           Flack test results are ambiguous. 

           From the CIF: _refine_ls_abs_structure_Flack    0.530 

           From the CIF: _refine_ls_abs_structure_Flack_su    0.040 

PLAT220_ALERT_2_C NonSolvent Resd 1  C   Ueq(max) / Ueq(min) Range        3.2 Ratio  

PLAT220_ALERT_2_C NonSolvent Resd 2  C   Ueq(max) / Ueq(min) Range        3.3 Ratio  

PLAT222_ALERT_3_C NonSolvent Resd 1  H   Uiso(max)/Uiso(min) Range        6.6 Ratio  

PLAT342_ALERT_3_C Low Bond Precision on  C-C Bonds ...............    0.00802 Ang.   

PLAT907_ALERT_2_C Flack x > 0.5, Structure Needs to be Inverted? .       0.53 Check  

PLAT914_ALERT_3_C No Bijvoet Pairs in FCF for Non-centro Structure     Please Check  

PLAT971_ALERT_2_C Check Calcd Resid. Dens.  0.85A   From Sb1B            1.73 eA-3   

And 2 other PLAT971 Alerts 

PLAT971_ALERT_2_C Check Calcd Resid. Dens.  1.30A   From C18B            1.51 eA-3   

PLAT971_ALERT_2_C Check Calcd Resid. Dens.  0.64A   From Sb1A            1.51 eA-3   

PLAT977_ALERT_2_C Check Negative Difference Density on H13A             -0.41 eA-3   

And 2 other PLAT977 Alerts 

PLAT977_ALERT_2_C Check Negative Difference Density on H16B             -0.32 eA-3   

PLAT977_ALERT_2_C Check Negative Difference Density on H26A             -0.35 eA-3   

 

Alert level G 
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PLAT083_ALERT_2_G SHELXL Second Parameter in WGHT  Unusually Large       5.57 Why ?  

PLAT164_ALERT_4_G Nr. of Refined C-H H-Atoms in Heavy-Atom Struct.          5 Note   

PLAT720_ALERT_4_G Number of Unusual/Non-Standard Labels ..........         10 Note   

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary .     Please Do !   

PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L=  0.600        656 Note   

PLAT933_ALERT_2_G Number of OMIT Records in Embedded .res File ...          5 Note   

PLAT941_ALERT_3_G Average HKL Measurement Multiplicity ...........        1.0 Low    

PLAT961_ALERT_5_G Dataset Contains no Negative Intensities .......     Please Check  

PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density.          0 Info   

PLAT992_ALERT_5_G Repd & Actual _reflns_number_gt Values Differ by          8 Check  

 

 

PLATON version of 04/06/2020; check.def file version of 02/06/2020 

Datablock Sb-Ph4-ECO-monomer - ellipsoid plot 
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checkCIF/PLATON (basic structural check) 

 

Structure factors have been supplied for datablock(s) Sb-Ph4-MCO 

No syntax errors found.                               CIF dictionary 

Please wait while processing ....                     Interpreting this report 

Structure factor report 

Datablock: Sb-Ph4-MCO 

 

Bond precision: C-C = 0.0065 A Wavelength=0.71073 

Cell: a=17.6451(4) b=10.8777(3) c=28.3876(7) 

 
alpha=90 beta=94.836(1) gamma=90 

Temperature: 100 K 
  

 
Calculated Reported 

Volume 5429.3(2) 5429.3(2) 

Space group P 21/c P 21/c 

Hall group -P 2ybc -P 2ybc 

Moiety formula C31 H28 N3 O3 Sb C31 H28 N3 O3 Sb 

Sum formula C31 H28 N3 O3 Sb C31 H28 N3 O3 Sb 

Mr 612.32 612.31 

Dx,g cm-3 1.498 1.498 

Z 8 8 

Mu (mm-1) 1.054 1.054 

F000 2480.0 2480.0 

F000' 2476.19 
 

h,k,lmax 22,13,35 22,13,35 

Nref 11273 11251 

Tmin,Tmax 0.863,0.881 0.689,0.745 

http://www.iucr.org/iucr-top/cif/cif_core/definitions/index.html
http://journals.iucr.org/services/cif/checking/checkcifreport.html
http://checkcif.iucr.org/5S2k6Nl1gagQ5/062520050319188648000/ckf.html


Tmin' 0.863 
 

Correction method= # Reported T Limits: 

Tmin=0.689 Tmax=0.745 AbsCorr = MULTI-SCAN 
 

Data completeness= 0.998 Theta(max)= 26.516 

R(reflections)= 0.0447( 

9235) 
wR2(reflections)= 0.1109( 

11251) 

S = 1.114 Npar= 750 

 

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. 

 

Alert level C 

PLAT094_ALERT_2_C Ratio of Maximum / Minimum Residual Density ....       3.19 Report 

PLAT222_ALERT_3_C NonSolvent Resd 2  H   Uiso(max)/Uiso(min) Range        7.7 Ratio  

PLAT245_ALERT_2_C U(iso) H28A      Smaller than U(eq) C28A      by      0.017 Ang**2 

And 3 other PLAT245 Alerts 

PLAT245_ALERT_2_C U(iso) H13B      Smaller than U(eq) C13B      by      0.012 Ang**2 

PLAT245_ALERT_2_C U(iso) H21B      Smaller than U(eq) C21B      by      0.014 Ang**2 

PLAT245_ALERT_2_C U(iso) H30B      Smaller than U(eq) C30B      by      0.012 Ang**2 

PLAT906_ALERT_3_C Large K Value in the Analysis of Variance ......      4.570 Check  

PLAT911_ALERT_3_C Missing FCF Refl Between Thmin & STh/L=    0.600          9 Report 

PLAT971_ALERT_2_C Check Calcd Resid. Dens.  1.05A   From C26B            1.94 eA-3   

PLAT971_ALERT_2_C Check Calcd Resid. Dens.  1.18A   From Sb1A            1.65 eA-3   

PLAT975_ALERT_2_C Check Calcd Resid. Dens.  0.81A   From O1A             0.57 

eA-3   

 

Alert level G 

PLAT083_ALERT_2_G SHELXL Second Parameter in WGHT  Unusually Large      14.34 

Why ?  

PLAT164_ALERT_4_G Nr. of Refined C-H H-Atoms in Heavy-Atom Struct.         16 

Note   
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PLAT232_ALERT_2_G Hirshfeld Test Diff (M-X)  Sb1A     --O1A      .        5.3 

s.u.   

PLAT398_ALERT_2_G Deviating  C-O-C    Angle From 120 for O3B            109.9 

Degree 

PLAT720_ALERT_4_G Number of Unusual/Non-Standard Labels ..........         16 

Note   

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary .     Please 

Do !   

PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L=  0.600         15 

Note   

PLAT933_ALERT_2_G Number of OMIT Records in Embedded .res File ...         10 

Note   

PLAT965_ALERT_2_G The SHELXL WEIGHT Optimisation has not Converged     Please 

Check  

PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density.          2 

Info   

 

 

PLATON version of 04/06/2020; check.def file version of 02/06/2020 

Datablock Sb-Ph4-MCO - ellipsoid plot 
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