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1. Characterization of Pd(OAc)2(HNEt2)2  

 
Fig. S1. Dependence of Pd(OAc)2(HNEt2)2 yield with the used molar ratio (1:1, 1:2, 1:3, 1:7 and 1:9). 
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Fig. S2. 1H NMR spectrum (in dmso-d6) of an aliquot of the reaction crude previous to the hydrolysis 
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Fig. S3. 1H NMR spectrum (in dmso-d6) of an aliquot of the reaction crude after hydrolysis 

 

Fig. S4. COSY spectrum of Pd(OAc)2(HNEt2)2 
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Fig. S5. HSQC spectrum of Pd(OAc)2(HNEt2)2 
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Fig. S6. IR spectrum of Pd(OAc)2(HNEt2)2 
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Fig. S7. Molecular structure of Pd(OAc)2(HNEt2)2. Ellipsoids have been represented at 50% 

probability level. Intramolecular hydrogen bonds are shown as dotted lines. 
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Fig. S8.COSY spectrum of Pd(OAc)2(HNEt2) 

 

 
Fig. S9. 1H NMR spectrum of HNEt2 in dmso-d6. 
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Fig. S10. 1D 1H NMR spectrum (top) and selective 1D NOE spectrum (bottom) of 

Pd(OAc)2(HNEt2)2 in dmso-d6 (selective band centre: 5.56 ppm). H-H NOE interaction values 

have been placed under the peaks on the spectrum. The molecular structure of Pd(OAc)2(HNEt2)2 

with selected distances (in Å) demonstrates a good agreement between the molecular structure in 

solid state and in solution. 
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2. Characterization of acetaldehyde derivatives 

 

 

Fig. S11. 13C NMR spectrum of 2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline in chloroform-d. 
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Fig. S12. IR spectrum of 2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline. 
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Fig. S13 shows the calculated most stable conformer of 2-methyl-3-tosyl-1,2,3,4-
tetrahydroquinazoline, which displays an anti-disposition of methyl and tosyl groups. This was 
obtained by geometry optimizations and energy calculations using the Gaussian 09W program 
package1 at density functional theory (DFT) level by means of the B3LYP functional using the 6-
31G** basis set, and using as starting point the crystallographic structure of 3-tosyl-1,2,3,4-
tetrahydroquinazoline. First, the latter crystallographic structure was minimized at a DFT level. 
The two possible isomers were studied and their relative energies were compared. On the 
optimized geometries performed in vacuum a DFT minimization in THF solution by means of the 
polarizable continuum solvation model was carried out.2 Harmonic frequencies were calculated at 
the same level of theory to characterize the stationary points and to determine the zero-point 
energies (ZPE). The results of the Gibbs free energy calculations in THF showed that the isomer 
with an anti-disposition of methyl and tosyl groups was 1.2 kcal mol-1 more stable than the syn 
isomer. These findings were further supported by NOE experiments. Saturation by a selective 
180 degree pulse of methanetriyl H-2 (5.25 ppm) led to enhancement of the signals for the 
aromatic H-2´ (2.75%), the aminic H-1 (8.14%) and the methyl H-2 (6.37%).  

 

Fig. S13. DFT-calculated anti conformation of 2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline, 
with selected distances (in Å) is shown (top). Selective 1D NOE spectrum (in dmso-d6, selective 
band centre: 5.25 ppm) is also shown (bottom). H-H NOE interaction values have been placed 
under the peaks on the spectrum. Besides, the full assignment of 1H NMR spectrum of 
tetradeuterated 2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline (in dmso-d6) is shown. The inset 
shows missing H-signals for deuterated carbons at 2-position (CD3 and CD) as well as original 
multiplicity of the NH proton for easier comparison.  
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3. Details of the theoretical studies on 2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline 

 

 

Figure S14. Sticks representation of the most stable conformations of 2-methyl-3-tosyl-1,2,3,4-
tetrahydroquinazoline: (A) anti-disposition and (B) syn-disposition, and 3-tosyl-1,2,3,4-
tetrahydroquinazoline (C) derived from the theoretical studies carried at DFT level and in THF 
solution. 

 

Table S1. Enthalpy and free Gibbs energy (in Hartrees) calculated for the most stable 
conformers of 2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline (anti and syn) and 3-tosyl-
1,2,3,4-tetrahydroquinazoline using B3LYP/6-31G** in THF solution. 
 

Ligand  H G 

2-methyl-3-tosyl-1,2,3,4-

tetrahydroquinazoline 
anti −1278.355458 −1278.425311 

 syn −1278.354180 −1278.423390 

3-tosyl-1,2,3,4-tetrahydroquinazoline  −1239.067361 −1239.134149 
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Energy details and coordinates for all the compounds studied: 

A) anti-2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline 

 

 Zero-point correction=                           0.316020 (Hartree/Particle) 
 Thermal correction to Energy=                    0.335254 
 Thermal correction to Enthalpy=                  0.336198 
 Thermal correction to Gibbs Free Energy=         0.266345 
 Sum of electronic and zero-point Energies=          -1278.375636 
 Sum of electronic and thermal Energies=             -1278.356402 
 Sum of electronic and thermal Enthalpies=           -1278.355458 
 Sum of electronic and thermal Free Energies=        -1278.425311 
------------------------------------------------------------------- 
 Center     Atomic                   Forces (Hartrees/Bohr) 
 Number     Number              X              Y              Z 
 ------------------------------------------------------------------- 
      1        7           0.000775686    0.000259659    0.001784452 
      2        6          -0.000704910   -0.001599842   -0.002643966 
      3        7          -0.000428859   -0.001045642    0.004629166 
      4        6          -0.000987167   -0.000583869   -0.000257731 
      5        6           0.000783505   -0.001190933   -0.000151436 
      6        1          -0.000193335    0.000178999   -0.000139450 
      7        6           0.000720368   -0.000120547   -0.000095022 
      8        1           0.000046920   -0.000063026   -0.000049414 
      9        6           0.000409548    0.000632255   -0.000009254 
     10        1          -0.000001058    0.000123832   -0.000018412 
     11        6          -0.000864345    0.001051485    0.000521903 
     12        1          -0.000009263   -0.000103000   -0.000085853 
     13        6          -0.000260064   -0.000242333    0.000394557 
     14        6          -0.000841908    0.002092699   -0.000645905 
     15        1           0.000207325    0.000544455   -0.000708965 
     16        1           0.000348437   -0.000421004    0.000729508 
     17       16          -0.001724170    0.004434922   -0.014387687 
     18        8           0.001172005    0.000592940    0.006206301 
     19        8           0.000707379   -0.003633284    0.004425561 
     20        6          -0.000393887   -0.000501177    0.001482400 
     21        6           0.000717684    0.000576216    0.000868185 
     22        1          -0.000185025    0.000587960   -0.000679549 
     23        6           0.000197729    0.000864126    0.000298177 
     24        1           0.000228236   -0.000247833    0.000081837 
     25        6          -0.000765098    0.000240733   -0.000350813 
     26        6           0.000037021    0.000060895   -0.000637976 
     27        1           0.000119835   -0.000120657    0.000299576 
     28        1           0.000122656   -0.000028673    0.000357811 
     29        1           0.000275531   -0.000035940    0.000120413 
     30        6          -0.000085646   -0.000905062   -0.000147394 
     31        1           0.000303594    0.000071377    0.000153201 
     32        6           0.000362580   -0.001037061    0.000413665 
     33        1          -0.000372588    0.000037771   -0.000869261 
     34        6           0.000066549   -0.000238609   -0.000006495 
     35        1           0.000017306    0.000187353    0.000706972 
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     36        1           0.000202760    0.000000384    0.000107814 
     37        1          -0.000159066    0.000080996    0.000121414 
     38        1           0.000373007    0.000077135   -0.001047013 
     39        1          -0.000219274   -0.000577701   -0.000771319 
 ------------------------------------------------------------------- 
 
 
B) syn-2-methyl-3-tosyl-1,2,3,4-tetrahydroquinazoline 

 

 Zero-point correction=                           0.316312 (Hartree/Particle) 
 Thermal correction to Energy=                    0.335266 
 Thermal correction to Enthalpy=                  0.336210 
 Thermal correction to Gibbs Free Energy=         0.267000 
 Sum of electronic and zero-point Energies=          -1278.374078 
 Sum of electronic and thermal Energies=             -1278.355124 
 Sum of electronic and thermal Enthalpies=           -1278.354180 
 Sum of electronic and thermal Free Energies=        -1278.423390 
 ------------------------------------------------------------------- 
 Center     Atomic                   Forces (Hartrees/Bohr) 
 Number     Number              X              Y              Z 
 ------------------------------------------------------------------- 
      1        7          -0.000585024   -0.000085858    0.000502017 
      2        6           0.001174874    0.000491905   -0.002164170 
      3        1           0.000415559   -0.000192793    0.000486156 
      4        7          -0.000425386   -0.000353578    0.002910136 
      5        6           0.000359382    0.000132445    0.000069309 
      6        6           0.000048007    0.000808251   -0.000116509 
      7        1          -0.000077605    0.000073947    0.000255815 
      8        6          -0.000919951    0.000363463    0.000264142 
      9        1          -0.000021628    0.000032894   -0.000020286 
     10        6          -0.000592043   -0.000362705    0.000309171 
     11        1          -0.000045199   -0.000034572   -0.000029480 
     12        6           0.000360289   -0.001057563    0.000066323 
     13        1          -0.000015484    0.000097634   -0.000182081 
     14        6           0.000758160   -0.000067296    0.000032746 
     15        6          -0.000251389   -0.001008742   -0.000678598 
     16        1          -0.000406251   -0.000179843   -0.000821265 
     17        1           0.000113042    0.000160311    0.000719426 
     18       16           0.005069248    0.002666007   -0.011661154 
     19        8          -0.001779567   -0.003292734    0.005027334 
     20        8          -0.002028338    0.000862541    0.004295284 
     21        6          -0.000329141    0.000034988    0.001157686 
     22        6          -0.000921797   -0.000875047   -0.000206648 
     23        1           0.000307099   -0.000234639   -0.000464037 
     24        6          -0.000010686   -0.000771964   -0.000360021 
     25        1          -0.000265781    0.000172036    0.000115256 
     26        6           0.000910814   -0.000211941   -0.000244650 
     27        6           0.000290786    0.000537324   -0.000083219 
     28        1          -0.000258983   -0.000059598    0.000120615 
     29        1          -0.000268668   -0.000225349    0.000175844 
     30        1          -0.000322350   -0.000079686   -0.000113327 
     31        6           0.000011573    0.000933778    0.000527835 
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     32        1          -0.000282747   -0.000093666   -0.000046185 
     33        6          -0.000476388    0.000636394    0.000611572 
     34        1           0.000769465    0.000301048   -0.000247130 
     35        1          -0.000346496    0.000766039   -0.000253653 
     36        6           0.000068709   -0.000108418    0.000358720 
     37        1           0.000263494   -0.000158699    0.000033645 
     38        1           0.000012148    0.000285367   -0.000169745 
     39        1          -0.000301746    0.000098320   -0.000176873 
 ------------------------------------------------------------------- 
 
 
 
 
C) 3-tosyl-1,2,3,4-tetrahydroquinazoline 

 

 Zero-point correction=                           0.288538 (Hartree/Particle) 
 Thermal correction to Energy=                    0.306221 
 Thermal correction to Enthalpy=                  0.307165 
 Thermal correction to Gibbs Free Energy=         0.240377 
 Sum of electronic and zero-point Energies=          -1239.085988 
 Sum of electronic and thermal Energies=             -1239.068305 
 Sum of electronic and thermal Enthalpies=           -1239.067361 
 Sum of electronic and thermal Free Energies=        -1239.134149 
 ------------------------------------------------------------------- 
 Center     Atomic                   Forces (Hartrees/Bohr) 
 Number     Number              X              Y              Z 
 ------------------------------------------------------------------- 
      1        7           0.000140592    0.000153069    0.000113126 
      2        6          -0.000030836   -0.002480521    0.001038558 
      3        1          -0.000748627   -0.000448265    0.000024366 
      4        1           0.000616436    0.000599305   -0.000350746 
      5        7           0.002892541    0.001737901   -0.002599327 
      6        6           0.000471004    0.000006045    0.000120744 
      7        6          -0.000025249   -0.000817891   -0.000260006 
      8        1           0.000023790    0.000171037   -0.000279175 
      9        6          -0.000678984   -0.000245576   -0.000408142 
     10        1          -0.000006859   -0.000041233   -0.000024974 
     11        6          -0.000442189    0.000389325    0.000011445 
     12        1          -0.000004595    0.000029491    0.000042321 
     13        6           0.000338701    0.001103593    0.000690352 
     14        1          -0.000031548   -0.000147755   -0.000000130 
     15        6           0.000573570   -0.000201912   -0.000227888 
     16        6          -0.000576386    0.001236355    0.001939901 
     17        1          -0.000728457   -0.000032244    0.000316224 
     18        1           0.000198426    0.000136389   -0.000828650 
     19       16          -0.009470253   -0.005732002    0.010201708 
     20        8           0.002697424    0.004265441   -0.003468020 
     21        8           0.003932653    0.000038754   -0.004135767 
     22        6           0.001332807    0.000675719   -0.000639440 
     23        6          -0.000029415    0.001017482   -0.000592223 
     24        1          -0.000494781    0.000028911    0.000822574 
     25        6          -0.000223439    0.000913486    0.000106147 
     26        1           0.000005437   -0.000120329   -0.000318057 
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     27        6           0.000047148   -0.000045504    0.000896444 
     28        6          -0.000216702   -0.000509886    0.000196232 
     29        1           0.000083094    0.000118120   -0.000301224 
     30        1           0.000158122    0.000260184   -0.000264216 
     31        1          -0.000140768    0.000168372   -0.000273172 
     32        6           0.000242129   -0.000810351   -0.000310947 
     33        1          -0.000062830    0.000163758   -0.000272460 
     34        6           0.000457585   -0.000656549   -0.001024573 
     35        1          -0.000300772   -0.000543176    0.000634759 
     36        1           0.000001232   -0.000379540   -0.000575766 
 ------------------------------------------------------------------- 
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4.Characterization of 2-tosylaminomethylaniline derivatives 

 

  
Fig. S15. Mass spectrum of Pd(ATs)2 
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Fig. S16. IR spectrum of Pd(ATs)2. 
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Fig. S17. COSY spectrum of Pd(ATs)2 in dmso-d6.  
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Fig. S18. HMQC spectrum of Pd(ATs)2 in dmso-d6.  
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Fig. S19. 1H NMR spectrum of Pd(OAc)(ATs)(NEt3) in dmso-d6 
 


