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1H NMR of the compound 7 
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DEPT NMR of the compound 7 
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1H NMR of the compound 8 
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13C NMR of the compound 8 

 



 

12 
 

DEPT NMR of the compound 8 
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1H NMR of the compound 4 
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13C NMR of the compound 4 
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DEPT NMR of the compound 4 
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1H NMR of the compound 9 
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13C NMR of the compound 9 
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1H NMR of the compound 10 
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1H NMR of the compound 11 
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13C NMR of the compound 11 
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DEPT NMR of the compound 11 
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Energies and cartesian coordinates of optimized geometries of 4, 9, 10, and 11. 

Compound 4 

Zero-point correction=                           0.275534 (Hartree/Particle) 

 Thermal correction to Energy=                    0.290404 

 Thermal correction to Enthalpy=                  0.291348 

 Thermal correction to Gibbs Free Energy=         0.231841 

 Sum of electronic and zero-point Energies=           -634.972971 

 Sum of electronic and thermal Energies=              -634.958101 

 Sum of electronic and thermal Enthalpies=            -634.957157 

 Sum of electronic and thermal Free Energies=         -635.016664 

0 1 
 C                 -0.40479700    0.19193600   -0.65983200 
 C                  0.57836300   -1.01809200   -0.76550400 
 C                  1.70903900   -0.78539200    0.25143600 
 C                  1.07931100    0.22385300    1.24759400 
 C                  0.14862100    1.13343000    0.42565700 
 H                 -0.69925200    0.70344300   -1.58154800 
 H                  0.91292500   -1.32117800   -1.75865600 
 H                  1.94074600   -1.72358700    0.76835600 
 H                  0.47330600   -0.33625000    1.96845800 
 H                  1.83110200    0.77154200    1.82022100 
 H                 -0.69210500    1.48364800    1.04301800 
 C                 -0.57913000   -1.84546300   -0.17961800 
 O                 -0.72935200   -2.97646100    0.21039200 
 N                 -1.41122900   -0.75707900   -0.17373000 
 C                 -2.67831700   -0.53589400    0.48438600 
 H                 -3.09559700   -1.53086600    0.67556300 
 H                 -2.53545900   -0.04141700    1.45655400 
 C                 -3.59152300    0.28947300   -0.37724400 
 H                 -3.83644500   -0.13238100   -1.35058100 
 C                 -4.06329700    1.47819500   -0.01729300 
 H                 -3.81648800    1.91145200    0.94906700 
 H                 -4.71578900    2.05514400   -0.66367400 
 C                  4.17658300   -0.77402400   -0.15863200 
 H                  5.06103700   -0.38900700   -0.65510800 
 H                  4.32332400   -1.57789500    0.55831000 
 C                  2.96512600   -0.28845200   -0.41249600 
 H                  2.84748200    0.51490400   -1.13832600 
 C                  1.98856200    2.84897500    0.02731100 
 H                  2.70678300    2.35607400    0.67550600 
 H                  2.31442000    3.76561100   -0.45303800 
 C                  0.76978800    2.36343000   -0.18668600 
 H                  0.10346600    2.91015700   -0.85562200 
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Compound 9 

Zero-point correction=                           0.304496 (Hartree/Particle) 

 Thermal correction to Energy=                    0.320725 

 Thermal correction to Enthalpy=                  0.321669 

 Thermal correction to Gibbs Free Energy=         0.258756 

 Sum of electronic and zero-point Energies=           -674.238695 

 Sum of electronic and thermal Energies=              -674.222466 

 Sum of electronic and thermal Enthalpies=            -674.221522 

 Sum of electronic and thermal Free Energies=         -674.284434 

0 1 
 C                  0.10282300    0.33213400   -0.59317100 
 C                  0.95072700   -0.97316700   -0.71826300 
 C                  2.13336000   -0.85584800    0.25636500 
 C                  1.64955800    0.22155400    1.26311200 
 C                  0.78846800    1.21871800    0.46443400 
 H                 -0.15613200    0.86238200   -1.51590000 
 H                  1.21914400   -1.30894700   -1.72114900 
 H                  2.28437300   -1.80978000    0.77406400 
 H                  1.01395400   -0.26441100    2.01098500 
 H                  2.47366600    0.69384100    1.80254900 
 H                  0.01485200    1.65763300    1.11177100 
 C                 -0.27471400   -1.67540300   -0.10858500 
 O                 -0.54159000   -2.79189500    0.26078300 
 N                 -0.98100800   -0.50316800   -0.06708600 
 C                 -2.25985800   -0.18403000    0.51562800 
 H                 -2.64670900   -1.11414000    0.94252900 
 H                 -2.12968500    0.52985900    1.34194800 
 C                  4.57547000   -1.09293900   -0.23968300 
 H                  5.47282500   -0.80276800   -0.77587700 
 H                  4.67168800   -1.89771800    0.48474800 
 C                  3.40797600   -0.49574600   -0.45797900 
 H                  3.34035400    0.30546800   -1.19264100 
 C                  2.78979800    2.71550800   -0.03359900 
 H                  3.48032100    2.14071600    0.57601300 
 H                  3.19300500    3.58998400   -0.53342100 
 C                  1.51377900    2.37322700   -0.18146500 
 H                  0.88232400    2.99467000   -0.81826300 
 C                 -3.24544800    0.38375400   -0.51288200 
 H                 -3.41627800   -0.36327400   -1.29454100 
 H                 -2.78443200    1.25841200   -0.99177600 
 C                 -4.54334100    0.78037700    0.12812400 
 H                 -4.48600600    1.56839200    0.87970500 
 C                 -5.71962600    0.22534600   -0.14382200 
 H                 -5.81307400   -0.56402300   -0.88498200 
 H                 -6.62825500    0.54013200    0.35828900 
 



 

24 
 

 

Compound 10 

 Zero-point correction=                           0.352954 (Hartree/Particle) 
 Thermal correction to Energy=                    0.369851 
 Thermal correction to Enthalpy=                  0.370795 
 Thermal correction to Gibbs Free Energy=         0.305462 
 Sum of electronic and zero-point Energies=           -709.188587 
 Sum of electronic and thermal Energies=              -709.171690 
 Sum of electronic and thermal Enthalpies=            -709.170746 
 Sum of electronic and thermal Free Energies=         -709.236079 
0 1 
 C                  0.54981800    0.41160500   -0.27797600 
 C                  1.44188600   -0.79066600   -0.70182100 
 C                  2.70666800   -0.77665100    0.17905800 
 C                  2.30091200    0.12601800    1.37293100 
 C                  1.28990700    1.16942100    0.82971900 
 H                  0.15159700    1.03750200   -1.06438100 
 H                  1.63379600   -0.92896500   -1.75768900 
 H                  2.92029700   -1.78155300    0.52756000 
 H                  1.81260500   -0.48517100    2.12497400 
 H                  3.15970100    0.58732400    1.84792300 
 H                  0.59519300    1.43924100    1.62277700 
 C                  0.30501700   -1.65831500   -0.16110600 
 O                  0.10080500   -2.83028400   -0.06195700 
 N                 -0.41704100   -0.57590600    0.20495000 
 C                 -1.71383100   -0.46431900    0.82563300 
 H                 -1.96175600   -1.45070800    1.20056500 
 H                 -1.64479300    0.20082400    1.68368500 
 C                  5.03175900   -0.96941500   -0.72893600 
 H                  5.86878100   -0.56596400   -1.27126400 
 H                  5.14572600   -1.96264900   -0.32731700 
 C                  3.91757600   -0.27583100   -0.56771300 
 H                  3.85315200    0.71424500   -0.99005100 
 C                  1.89286500    3.08756600   -0.75813600 
 H                  1.32889300    2.72521200   -1.59868500 
 H                  2.41953900    4.01400700   -0.90532500 
 C                  1.96221400    2.45615700    0.40221300 
 H                  2.56143200    2.90694600    1.17958500 
 C                 -2.79911600    0.02698600   -0.13183800 
 H                 -2.85662200   -0.64866900   -0.98051400 
 H                 -2.52261600    1.00440400   -0.52310300 
 C                 -4.16975500    0.11899900    0.54872400 
 H                 -4.46611700   -0.86078700    0.91413200 
 H                 -4.09212600    0.77016300    1.41918500 
 C                 -5.23430300    0.65822500   -0.36729200 
 H                 -5.06241300    1.65051900   -0.75878700 
 C                 -6.33512700    0.01683600   -0.72020500 
 H                 -7.05621100    0.46229600   -1.38273000 
 H                 -6.55415500   -0.97430400   -0.35906500 
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Compound 11 

 Zero-point correction=                           0.383191 (Hartree/Particle) 
 Thermal correction to Energy=                    0.401406 
 Thermal correction to Enthalpy=                  0.402350 
 Thermal correction to Gibbs Free Energy=         0.333514 
 Sum of electronic and zero-point Energies=           -748.196674 
 Sum of electronic and thermal Energies=              -748.178460 
 Sum of electronic and thermal Enthalpies=            -748.177515 
 Sum of electronic and thermal Free Energies=         -748.246351 
0 1 
 C                  0.98869700    0.37476900   -0.30179800 
 C                  1.98542600   -0.75338700   -0.69503900 
 C                  3.21477700   -0.64313700    0.22822900 
 C                  2.70061800    0.22386200    1.40672500 
 C                  1.63037300    1.18641500    0.82880800 
 H                  0.56869200    0.96887600   -1.10150900 
 H                  2.22336400   -0.87362400   -1.74375600 
 H                  3.49356100   -1.62904200    0.58489900 
 H                  2.23640000   -0.42422400    2.14291000 
 H                  3.50481600    0.74975300    1.90938300 
 H                  0.89070000    1.40042600    1.59781900 
 C                  0.90124300   -1.70792100   -0.19380500 
 O                  0.78375100   -2.89277700   -0.10529300 
 N                  0.08693700   -0.68597900    0.15058200 
 C                 -1.23815000   -0.67673200    0.72062400 
 H                 -1.40686300   -1.66693100    1.12810700 
 H                 -1.26292600    0.02431900    1.55160400 
 C                  5.57714900   -0.65437600   -0.60068600 
 H                  6.39828700   -0.18660400   -1.11490900 
 H                  5.75393800   -1.63645500   -0.19439100 
 C                  4.40790100   -0.04921000   -0.47780100 
 H                  4.28139700    0.93359600   -0.90309200 
 C                  2.13560000    3.14736200   -0.74073600 
 H                  1.62984600    2.74326200   -1.59911300 
 H                  2.59330500    4.11211400   -0.87156400 
 C                  2.21479300    2.52190200    0.42220300 
 H                  2.75073700    3.01699600    1.21858600 
 C                 -2.32888200   -0.32901400   -0.29219600 
 H                 -2.28671900   -1.04557800   -1.10907900 
 H                 -2.12527200    0.65061000   -0.72137000 
 C                 -3.72405700   -0.33178500    0.33274000 
 H                 -3.92448800   -1.31192400    0.76289300 
 H                 -3.76121100    0.37970200    1.15554800 
 C                 -4.82724200    0.01300200   -0.67500600 
 H                 -4.78129900   -0.69375400   -1.50254400 
 H                 -4.64876900    1.00015700   -1.09390500 
 C                 -6.20303800   -0.03521400   -0.06845400 
 H                 -6.50197400   -0.98589400    0.34902900 
 C                 -7.04893200    0.97932600   -0.00859300 
 H                 -6.80143200    1.94798700   -0.41054600 
 H                 -8.02031600    0.87511900    0.44197400 


