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Figure S1: Variable temperature 1H-NMR spectra for Mo complex 4 performed in 

chloroform in the available temperature range for this solvent. Up to down: +45, +25, 

+5, -10, -25, -40, and -55 ºC.  
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Theoretical Methods 

Geometry optimization. Stationary points were characterized by frequency analysis. 

All the calculations were carried out using the Gaussian 03 program package.1 Due to 

the large size of the compounds (from 125 to 129 atoms), the optimization of their 

structures was carried out using the two layer basis set2 scheme shown in figure S2. For 

the HTIMP3 ligand, the 6-31g(d) level was used. The B3PW913 functional was used to 

optimize the model systems. In agreement with its NMR spectra, the optimization of the 

structure of 1 was performed using a C3 symmetric coordination environment.  
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Figure S2 

 
 

NMR Chemical Shift Calculations. The B3LYP functional together with a locally 

dense basis set2 scheme were used to calculate the 1H-NMR chemical shielding.4 1H-

NMR-GIAO calculations were carried out using the three layer basis set scheme shown 

in the figure S3. TMS B3LYP/6-311++g(2d,2p) was used as 1H-NMR reference. 

                                                           
1 Gaussian 03, Revision D.02, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. 
R. Cheeseman, J. A. Montgomery, Jr., T. Vreven, K. N. Kudin, J. C. Burant, J. M. Millam, S. S. Iyengar, 
J. Tomasi, V. Barone, B. Mennucci, M. Cossi, G. Scalmani, N. Rega, G. A. Petersson, H. Nakatsuji, M. 
Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. 
Nakai, M. Klene, X. Li, J. E. Knox, H. P. Hratchian, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. 
Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, P. Y. Ayala, 
K. Morokuma, G. A. Voth, P. Salvador, J. J. Dannenberg, V. G. Zakrzewski, S. Dapprich, A. D. Daniels, 
M. C. Strain, O. Farkas, D. K. Malick, A. D. Rabuck, K. Raghavachari, J. B. Foresman, J. V. Ortiz, Q. 
Cui, A. G. Baboul, S. Clifford, J. Cioslowski, B. B. Stefanov, G. Liu, A. Liashenko, P. Piskorz, I. 
Komaromi, R. L. Martin, D. J. Fox, T. Keith, M. A. Al-Laham, C. Y. Peng, A. Nanayakkara, M. 
Challacombe, P. M. W. Gill, B. Johnson, W. Chen, M. W. Wong, C. Gonzalez, and J. A. Pople, Gaussian, 
Inc., Wallingford CT, 2004. 
2 Basis Set Exchange: A Community Database for Computational Sciences  
Schuchardt, K.L.; Didier, B.T.; Elsethagen, T.; Sun, L.; Gurumoorthi, V.; Chase, J.; Li, J.; Windus, T.L. 
J. Chem. Inf. Model., 2007, 10.1021/ci600510j. 
3 Becke, A. D. J. Chem. Phys. 1993, 98, 5648. Perdew, J. P.; Wang, Y. Phys. Rev. B. Condens. Mater. 
Phys. 1992, 45, 13244. 
4 Zhang, Y.; Lewis, J. C.; Bergman, R. G.; Ellman, J. A.; Oldfield, E. Organometallics 2006, 25, 3515, 
and reference 18 within. 
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AIM analysis.5 The electron density ρ(r) parameter was analysed by using the model 

compounds shown in figure S4.  
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Figure S3 

 
 
In AIM analysis, the topological properties of the electron density ρ(r) are explored to 

define the bond path between bonding (o interacting) atoms. A critical point (CP) is 

defined when the gradient field ∇ρ(r)=0 and classified according to the eigenvalues of 

the Hessian matrix. The critical points are defined by rank and signature. For rank = 3 

(number of non-zero eigenvalues of the Hessian matrix), the critical points have 4 

different values of signature (algebraic sum of signs of eigenvalues). At the (3,-3) CP, 

local maximum, all curvatures of ρ(r) are negative; it corresponds to a nucleus. At the 

(3,-1) CP, two curvatures are negative (maximum) and one is positive (minimum); it 

corresponds to a bond critical point (BCP).  The trajectory that belongs to the positive 

curvature is the bond path connecting the two bonded atoms. Two nuclei are considered 

to be linked by a chemical bond if they have the corresponding (3,-1) BCP. The points 

                                                           
5 Bader, R. F. W. Atoms in Molecules: A Quantum Theory, Oxford: New York, 1990. Bader, R. F. W. J. 
Phys. Chem. A, 1998, 102, 7314. Bieger-king, F. AIM2000, Version 1.0; University of Applied Science: 
Bielefeld, Germany. For a detailed discussion of AIM see the Supporting Information. 
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(3, +1) (3,+3) are defined as the ring critical point (RCP) and the cage critical point 

(CCP), respectively.  

The nature of the bond can be characterized by the analysis of the BCP. The electron 

density, ρb, the Laplacian ∇2ρb and the electronic energy density, (kinetic, potential and 

total energy density, Gb, Vb and Hb respectively) at the critical point give the properties 

of the bonding interaction.  
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Figure S5. HOMO-5 in complex 4 (isovalue 0.01 a.u.). The hydrogen atom involved in the M---H 

interaction is highlighted in a red cycle.   
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Optimized coordinates for compound 1 

 
  
atom    X        Y              Z 
 P                 -2.58461600   -0.46316300    0.68311500 
 P                  0.87427000    2.46295800    0.68340000 
 P                  1.68756100   -2.00103200    0.67481700 
 N                  2.30548100   -0.92506900   -0.55968300 
 N                 -1.97050800   -1.53077400   -0.56052400 
 N                 -0.36169900    2.46501600   -0.55802300 
 C                  1.46536700   -0.06998600   -1.32934800 
 C                 -0.80978300   -1.23702500   -1.33156300 
 C                 -0.67891300    1.31262600   -1.33288900 
 C                 -0.00804400    0.00069100   -0.97707100 
 H                 -0.00983100   -0.00088700    0.12305600 
 C                  3.62449000   -0.73359600   -0.99799900 
 C                 -0.59607500   -2.23364500   -2.24841100 
 C                  3.44374800    3.48318200    0.68439300 
 C                  3.59616000    0.21569800   -2.05190400 
 C                 -4.85072300    1.12468300    0.75312400 
 C                 -1.64297500    1.62386700   -2.25618700 
 C                 -1.97499500    3.02239800   -2.06777800 
 C                 -4.23663200    0.06514900    0.05740500 
 C                 -1.69206400    3.66717300    3.65677200 
 C                  2.99388400   -0.54332400    2.66597200 
 C                  1.43756600   -4.75935000    0.71931400 
 C                 -3.03047900   -1.65627600    2.02351100 
 C                 -1.91839800   -4.43637600   -2.69350800 
 C                 -3.83514800   -4.72142900   -1.22536700 
 C                  2.21702600    0.61839200   -2.24644000 
 C                 -1.64122600   -3.21958900   -2.05489200 
 C                  0.68381400    4.63385500    2.54553800 
 C                  2.92717400   -1.79889500    2.03133300 
 C                  0.46030400   -2.37307800   -3.31693200 
 C                  0.08740500    3.48083700    2.00816600 
 C                  2.06640000   -3.69343800    0.04614000 
 C                 -4.88111800   -0.46815600   -1.07099300 
 C                 -6.11873700    0.03653600   -1.47920600 
 C                  4.83132900   -1.30326400   -0.57180600 
 C                 -1.10323100    2.99822000    2.58484200 
 C                 -2.47525300   -2.76359300   -1.00172000 
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 C                  3.70933000   -2.85358800    2.53033400 
 C                 -1.17320600    3.51760300   -1.00714200 
 C                  4.51762600    4.27532800    0.27586000 
 C                  5.98345400    0.02148200   -2.27136000 
 C                 -3.57905300   -3.51463000   -0.57740600 
 C                 -2.88236300    3.87110600   -2.71782600 
 C                  2.19200200    3.58591300    0.04697900 
 C                 -1.99124100   -2.42632000    2.58017400 
 C                 -3.01643600   -5.18031400   -2.27456700 
 C                  2.05048000    4.47793900   -1.02976600 
 C                 -4.31437600   -1.73903600    2.58805500 
 C                  1.63201100   -6.07712500    0.30405700 
 C                  0.09302200    5.29509300    3.62612500 
 C                  1.80641900    1.60513600   -3.31149600 
 C                 -2.98077100    5.19489300   -2.30269800 
 C                 -6.73045600    1.07081800   -0.76774500 
 C                  4.62358600   -1.39850400    4.23869200 
 C                  4.55115300   -2.65124200    3.62742800 
 C                 -2.23876900   -3.27450100    3.65858000 
 C                  3.84234500   -0.34483400    3.75472100 
 C                  6.00199800   -0.91459300   -1.22023700 
 C                 -1.27776800    4.84959700   -0.58459500 
 C                 -2.18621500    5.67489900   -1.24437500 
 C                 -2.28655400    0.77754600   -3.32742700 
 C                 -6.09351400    1.61514000    0.35005500 
 C                 -1.09550900    4.81751000    4.18142600 
 C                  2.86997700   -3.97816200   -1.07094100 
 C                  4.36381800    5.16523800   -0.78934400 
 C                  2.43974300   -6.34952200   -0.80266400 
 C                  4.78616200    0.59202600   -2.69047800 
 C                  3.05042400   -5.29895700   -1.49038100 
 C                 -4.55416400   -2.58471100    3.67471400 
 C                 -3.52100600   -3.35601600    4.20982400 
 C                  3.13299600    5.25854400   -1.44356100 
 H                 -2.07456900    1.19919300   -4.31930200 
 H                 -1.92366900   -0.25012100   -3.30730500 
 H                 -3.37512000    0.76079000   -3.19291300 
 H                 -3.49765400    3.49665900   -3.52780000 
 H                 -3.67740400    5.86528600   -2.79272800 
 H                 -2.28455700    6.70758200   -0.92982100 
 H                 -0.68711300    5.22907000    0.23661700 
 H                 -1.56871600    2.10331400    2.18403700 
 H                 -2.61329200    3.28911800    4.08567400 
 H                 -1.55212200    5.33460500    5.01737800 
 H                  0.56108500    6.18614300    4.02931000 
 H                  1.60335800    5.01432200    2.11735700 
 H                  3.88815900    0.62849600    4.23024500 
 H                  5.27885500   -1.24435500    5.08818100 
 H                  5.15200300   -3.47308200    4.00046900 
 H                  3.65985900   -3.82863700    2.06113400 
 H                  2.38268400    0.27576900    2.29972700 
 H                  0.78145300   -4.55485300    1.55994500 
 H                  1.14088800   -6.88620700    0.83224500 
 H                  2.58366200   -7.37215100   -1.13159500 
 H                  3.67367800   -5.50462400   -2.35336800 
 H                  3.35673700   -3.17299100   -1.60460300 
 H                  2.09377600    1.23141100   -4.30348000 
 H                  0.73110900    1.77996400   -3.30915900 
 H                  2.31199000    2.56553900   -3.15152100 
 H                  4.76939500    1.31955800   -3.49363800 
 H                  6.91367300    0.30107500   -2.75240800 
 H                  6.94679700   -1.34090800   -0.90281600 
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 H                  4.86378700   -2.00994300    0.24422700 
 H                 -0.00962300   -2.41656600   -4.30872800 
 H                  1.15992300   -1.53793100   -3.30609000 
 H                  1.02822700   -3.30014600   -3.17104300 
 H                 -1.28214000   -4.79014900   -3.49658900 
 H                 -3.24544900   -6.12463300   -2.75487800 
 H                 -4.68182000   -5.32005500   -0.90927600 
 H                 -4.20814900   -3.18211900    0.23531100 
 H                 -5.12297300   -1.14645400    2.17709300 
 H                 -5.55037900   -2.64228400    4.09880400 
 H                 -3.71081800   -4.01239300    5.05116800 
 H                 -1.43091500   -3.86780600    4.07213200 
 H                 -0.99314000   -2.36451800    2.15734600 
 H                 -4.34693500    1.57593300    1.60251200 
 H                 -6.55375900    2.43029500    0.89640900 
 H                 -7.69135000    1.45714400   -1.08733300 
 H                 -6.60558900   -0.38440400   -2.35168900 
 H                 -4.41982400   -1.27567900   -1.62330700 
 H                  1.09983200    4.56390100   -1.53809900 
 H                  3.58267600    2.76687400    1.48816100 
 H                  3.01112200    5.94264200   -2.27582200 
 H                  5.47512300    4.18330600    0.77523600 
 H                  5.19980000    5.77398600   -1.11387300 
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Optimized coordinates for compound 2 

 
 
 
atom    X        Y              Z 
 Pd                 1.01182800    0.20302900   -1.86842600 
 Cl                 0.41148200    1.69130500   -3.60210100 
 Cl                 1.47692400   -1.42346100   -3.51896400 
 P                  1.93437100   -1.45588100   -0.54668400 
 P                  0.86210000    2.05499700   -0.44450600 
 P                 -2.72315400   -0.08853800   -0.59754900 
 N                  0.21805800    2.00206200    1.17562900 
 N                  2.08007500   -1.15803400    1.17216200 
 N                 -2.73620100   -1.05425400    0.86781700 
 C                 -0.65541800    0.99994700    1.69688100 
 C                 -1.53413800   -1.36502900    1.55992900 
 C                  0.96778900   -0.78213500    1.96303700 
 C                 -0.36254100   -0.43668700    1.32664100 
 H                 -0.20363900   -0.44286400    0.23771100 
 C                 -0.04852700    3.19462900    1.87992600 
 C                 -3.72948500   -1.92147100    1.32907100 
 C                 -4.34470100    0.77063600   -0.52655400 
 C                  0.01807600    3.52818900   -1.11743500 
 C                 -1.46653600    1.53983900    2.65706400 
 C                 -2.95625000   -1.27484900   -1.97695000 
 C                  1.14326500   -3.09539400   -0.51419200 
 C                  0.09121200    5.44453200    2.67369700 
 C                 -1.10041300    2.93789100    2.78747500 
 C                  3.17202800   -1.36789700    2.03431100 
 C                  3.36418300    2.83432600   -1.35498600 
 C                 -5.09728900   -1.99387000    1.03778900 
 C                  0.55839000    4.45034000    1.81673300 
 C                  2.59914500    2.54812800   -0.20635800 
 C                  4.48193800   -1.82878200    1.82657700 
 C                 -1.55594600    3.94734900    3.64296000 
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 C                  0.03916500   -3.40325800   -1.31887900 
 C                  3.64680000   -1.69055300   -1.09559600 
 C                 -2.51599300    0.91782700    3.53948200 
 C                 -2.33968600   -0.89800100   -3.18518300 
 C                 -3.13226400   -2.80862700    2.25647100 
 C                 -1.73560700   -2.44187900    2.38269000 
 C                  0.69674200    4.68462600   -1.52020700 
 C                 -1.38114900    3.47950800   -1.20752100 
 C                 -4.50510200    1.78762100    0.43229700 
 C                  0.51114200   -0.29846800    4.46522500 
 C                 -0.95658100    5.20045600    3.57628300 
 C                  2.72961500   -1.06031600    3.35066800 
 C                  4.71232200    3.16511900   -1.22481100 
 C                  1.34062100   -0.68888900    3.27590400 
 C                  4.89757000   -1.61446700    4.22556700 
 C                  4.47735400   -0.56229600   -1.18275200 
 C                 -5.36791100    0.54842700   -1.46181300 
 C                  4.13005700   -2.94809000   -1.48034900 
 C                  4.56674600    2.85747100    1.17034600 
 C                  5.32489100   -1.94237600    2.92783700 
 C                 -5.25766200   -3.87919900    2.58209600 
 C                 -0.01982600    5.77738900   -2.00975300 
 C                  3.21052800    2.54489100    1.05516400 
 C                  1.63834600   -4.05463700    0.39140500 
 C                 -3.14874700   -2.91146200   -4.25009800 
 C                 -3.90381900   -3.79589200    2.88355100 
 C                  3.59977800   -1.17643200    4.44289700 
 C                 -5.84558700   -2.98157000    1.67200200 
 C                 -2.44102200   -1.71185800   -4.31510500 
 C                 -6.53749300    1.30943900   -1.41871200 
 C                  5.79265100   -0.70376700   -1.61735400 
 C                 -0.80794700   -3.21544100    3.27998900 
 C                 -3.75339800   -3.30002800   -3.05094100 
 C                 -5.67851100    2.53867200    0.47494100 
 C                  5.31402800    3.17861000    0.03692600 
 C                 -2.08994200    4.57578300   -1.68884100 
 C                 -3.66033800   -2.49140400   -1.91774500 
 C                  6.28119200   -1.96030200   -1.98153800 
 C                  5.44771700   -3.07794400   -1.91955100 
 C                 -6.69838500    2.29985900   -0.44900400 
 C                 -0.55268000   -4.66467200   -1.23013200 
 C                  1.05014600   -5.31541500    0.45905200 
 C                 -0.04573100   -5.62127300   -0.35229800 
 C                 -1.41038700    5.72633300   -2.09433600 
 H                  0.55269000    6.42569100    2.64297700 
 H                  2.90557200    2.77368700   -2.33945300 
 H                 -5.56510700   -1.29473900    0.35721600 
 H                  1.37255300    4.65655000    1.13642400 
 H                  4.84766600   -2.09197400    0.84777000 
 H                 -2.35732700    3.75092000    4.34734900 
 H                 -0.34627300   -2.67314900   -2.01992800 
 H                 -3.48115400    1.41932700    3.38843900 
 H                 -2.24270300    1.04313700    4.59595000 
 H                 -2.65783700   -0.14466800    3.34142600 
 H                 -1.75467200    0.01698900   -3.24137600 
 H                  1.77722100    4.73826200   -1.45454600 
 H                 -1.91130400    2.58116900   -0.91159000 
 H                 -3.70277300    1.99276900    1.13422700 
 H                  0.90577000   -0.77648300    5.36983400 
 H                 -0.52822000   -0.61184400    4.34595200 
 H                  0.52329400    0.78865500    4.61647300 
 H                 -1.29390800    5.99727100    4.23057100 
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 H                  5.29389400    3.39735900   -2.11088000 
 H                  5.58534500   -1.71412900    5.05853300 
 H                  4.10047800    0.41891500   -0.91657300 
 H                 -5.24595900   -0.21904100   -2.21853900 
 H                  3.47958300   -3.81391900   -1.44492700 
 H                  5.03630700    2.84435300    2.14784600 
 H                  6.33861000   -2.29641200    2.77243500 
 H                 -5.87308700   -4.63529100    3.05819600 
 H                  0.51330300    6.66860500   -2.32389100 
 H                  2.63146100    2.29077200    1.93592700 
 H                  2.47077900   -3.81309200    1.04546300 
 H                 -3.22132000   -3.54787700   -5.12608200 
 H                 -3.44994200   -4.47845300    3.59455200 
 H                  3.25566000   -0.93250200    5.44249700 
 H                 -6.90873100   -3.05137300    1.46635500 
 H                 -1.94180900   -1.41308700   -5.23011800 
 H                 -7.32238700    1.12780900   -2.14576400 
 H                  6.43133700    0.17052000   -1.67578900 
 H                 -0.80244100   -4.26806000    2.96836900 
 H                 -1.15099900   -3.17407500    4.32284100 
 H                  0.21509800   -2.84483000    3.23478600 
 H                 -4.30275500   -4.23495600   -2.99696500 
 H                 -5.79244500    3.31658300    1.22286800 
 H                  6.36547100    3.42809900    0.13376600 
 H                 -3.17152800    4.52501000   -1.75151700 
 H                 -4.12480500   -2.80748600   -0.99197100 
 H                  7.30481900   -2.06586700   -2.32521600 
 H                  5.81818500   -4.05167400   -2.22152100 
 H                 -7.60891600    2.88906700   -0.41857800 
 H                 -1.41396600   -4.88500500   -1.84947100 
 H                  1.44234900   -6.05436500    1.14999900 
 H                 -0.50709500   -6.60149200   -0.29174300 
 H                 -1.96317700    6.57819300   -2.47608900 
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Optimized coordinates for compound 3 
 

 
 
atom    X        Y              Z 
 Ag                 0.00444600    0.00216200   -1.45743900 
 F                  0.73190900   -1.10305600   -3.65463900 
 F                  0.00454000    0.00901800   -5.58962700 
 F                  0.59923100    1.19926800   -3.65592400 
 F                 -1.32774200   -0.06751400   -3.65833000 
 B                  0.00163800    0.01031400   -4.21759900 
 P                 -1.32208700    1.97536500   -0.41680400 
 P                 -1.05596500   -2.13264700   -0.42068500 
 P                  2.37840700    0.15732800   -0.41696700 
 N                  2.48674100   -0.19536000    1.28891300 
 N                 -1.07299300    2.24188900    1.29000600 
 N                 -1.41081800   -2.05502500    1.28619600 
 C                  1.37828300   -0.53387800    2.12964700 
 C                 -0.22547000    1.45056300    2.12977100 
 C                 -1.14297100   -0.92962700    2.12993100 
 C                  0.00341300   -0.00460100    1.77216100 
 H                  0.00365000   -0.00505100    0.67779500 
 C                  3.65145000   -0.65318300    1.92187700 
 C                  0.15022300    2.18717200    3.22093500 
 C                  0.55189300   -3.79018400   -1.90483500 
 C                  3.27157500   -1.30709200    3.11597700 
 C                 -3.56857600    1.41022200   -1.89452600 
 C                 -1.96459500   -0.97534000    3.22411800 
 C                 -2.75759700   -2.18197500    3.11935800 
 C                 -3.12512100    1.83950700   -0.62806500 
 C                 -5.03115200   -2.17605900   -1.41923100 
 C                  3.53229800   -2.35445200   -0.83141300 
 C                  3.01188900    2.38463600   -1.89372900 
 C                 -0.94110500    3.60562100   -1.15778100 
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 C                 -0.52423100    4.58758600    3.96983100 
 C                 -2.03798400    5.68389500    2.41841900 
 C                  1.82967300   -1.22885000    3.21980400 
 C                 -0.50425600    3.47455300    3.11989600 
 C                 -2.75140400   -3.62324300   -2.12599500 
 C                  3.59303700   -0.99153800   -1.16304300 
 C                  1.01670600    1.82980700    4.39672400 
 C                 -2.66106900   -2.60691700   -1.16307800 
 C                  3.16547600    1.78495400   -0.62829900 
 C                 -4.05664000    2.13341400    0.37808800 
 C                 -5.42251100    2.03567200    0.10776300 
 C                  4.99631600   -0.54455200    1.55337000 
 C                 -3.80947500   -1.87629100   -0.82078900 
 C                 -1.26033500    3.47826400    1.92558100 
 C                  4.52246100   -0.55493000   -2.11892700 
 C                 -2.38849500   -2.83482300    1.92105000 
 C                  1.29545000   -4.93903000   -2.17534200 
 C                  5.58317200   -1.73692800    3.60075600 
 C                 -2.03031200    4.58762000    1.56085800 
 C                 -3.71277700   -2.75483500    3.96856600 
 C                 -0.04186600   -3.62822600   -0.63797700 
 C                  0.27218500    4.23256800   -0.83277500 
 C                 -1.29373300    5.68771400    3.61149300 
 C                  0.16830900   -4.58799700    0.36284600 
 C                 -1.79172900    4.19816200   -2.10352100 
 C                  3.63528400    3.60433800   -2.15807400 
 C                 -3.97650500   -3.90727400   -2.73011900 
 C                  1.08918800   -1.80027500    4.39776100 
 C                 -4.28818000   -3.96616900    3.60528400 
 C                 -5.86309600    1.65840100   -1.16265100 
 C                  5.32920700   -2.82032000   -2.38298900 
 C                  5.38242200   -1.46988600   -2.72695600 
 C                  0.61458400    5.44292400   -1.43136000 
 C                  4.40405700   -3.25849800   -1.43405000 
 C                  5.95038300   -1.09001900    2.40734200 
 C                 -2.97148500   -4.05134200    1.55156400 
 C                 -3.91847400   -4.60494400    2.40823600 
 C                 -2.07832400   -0.05250900    4.40605300 
 C                 -4.93658300    1.34104900   -2.15824200 
 C                 -5.11842800   -3.18959500   -2.37497400 
 C                  3.88876900    2.44349000    0.37650500 
 C                  1.48285100   -5.90616200   -1.18547700 
 C                  4.37596800    4.24703400   -1.16378600 
 C                  4.24629500   -1.84996100    3.96268600 
 C                  4.48633700    3.67554300    0.10569400 
 C                 -1.43392400    5.40367300   -2.70774800 
 C                 -0.23495000    6.03074500   -2.36994900 
 C                  0.93526100   -5.72089800    0.08583100 
 H                 -1.65394500   -0.51514400    5.30832100 
 H                 -1.57020900    0.89492700    4.22870500 
 H                 -3.13701900    0.15767200    4.60636800 
 H                 -3.99188300   -2.26223600    4.89399600 
 H                 -5.02876700   -4.42843000    4.24927100 
 H                 -4.38058800   -5.54977200    2.14272300 
 H                 -2.70666000   -4.55127600    0.62944500 
 H                 -3.75584100   -1.08175400   -0.08384100 
 H                 -5.91130200   -1.60813300   -1.14039500 
 H                 -6.07083500   -3.41651300   -2.84247000 
 H                 -4.03531600   -4.69318000   -3.47582700 
 H                 -1.87004300   -4.19224400   -2.40025100 
 H                  4.35048300   -4.30687400   -1.16374300 
 H                  6.00296300   -3.52851700   -2.85378200 
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 H                  6.09573600   -1.12266700   -3.46709700 
 H                  4.57641300    0.49491100   -2.38444200 
 H                  2.81526200   -2.71072300   -0.09924400 
 H                  2.37907600    1.91797300   -2.64672200 
 H                  3.51793100    4.06101100   -3.13483900 
 H                  4.85516700    5.19800400   -1.37305300 
 H                  5.04361100    4.18444700    0.88530300 
 H                  3.98206000    1.99714300    1.36029200 
 H                  1.27166600   -1.20513800    5.30361400 
 H                  0.01509800   -1.84148600    4.21927700 
 H                  1.44408500   -2.82052900    4.59314100 
 H                  3.96001100   -2.34390800    4.88528500 
 H                  6.35454500   -2.14868100    4.24288100 
 H                  6.99958800   -1.01384800    2.14252800 
 H                  5.29598100   -0.05996300    0.63363900 
 H                  0.41211500    1.69734900    5.30509100 
 H                  1.58273000    0.91603200    4.21861600 
 H                  1.72884600    2.64326100    4.58714300 
 H                  0.04675700    4.58550700    4.89243100 
 H                 -1.32522500    6.55948500    4.25640400 
 H                 -2.63158400    6.55336100    2.15681100 
 H                 -2.60091600    4.60580400    0.64186400 
 H                 -2.72988100    3.72175900   -2.36517900 
 H                 -2.09707400    5.85185200   -3.44024500 
 H                  0.03793000    6.97091900   -2.83764300 
 H                  1.55163500    5.91892500   -1.16592600 
 H                  0.94525700    3.78526100   -0.10888100 
 H                 -2.84877200    1.09902500   -2.64953200 
 H                 -5.27390400    1.01398200   -3.13580600 
 H                 -6.92636600    1.59871900   -1.37162100 
 H                 -6.14139500    2.26170400    0.88843800 
 H                 -3.71628300    2.43565800    1.36228700 
 H                 -0.26170500   -4.44850400    1.34845600 
 H                  0.46328900   -3.00538100   -2.65398400 
 H                  1.09877700   -6.46107300    0.86220300 
 H                  1.74811000   -5.06177800   -3.15334100 
 H                  2.06593500   -6.79608100   -1.39957700 
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Optimized coordinates for compound 4 
 

 
 
atom    X        Y              Z 
 Mo                 0.00688200   -0.00236400   -1.84157700 
 P                  0.03706300    2.26811700   -0.54989400 
 P                 -1.98452500   -1.10434400   -0.55587200 
 P                  1.95525500   -1.16459000   -0.54799500 
 N                  1.76034500   -1.68903500    1.12091200 
 N                  0.58270900    2.36307200    1.12061600 
 N                 -2.35092700   -0.66284300    1.10718400 
 O                  1.97848800    1.25753500   -3.93348300 
 O                  0.12375900   -2.33571500   -3.93856000 
 O                 -2.05570100    1.08653000   -3.94237300 
 C                  0.07505800   -1.53031500   -3.10134900 
 C                  1.30087600    0.82071500   -3.09561000 
 C                 -1.34536900    0.71119400   -3.10172900 
 C                  0.70698000   -1.28485800    1.98258800 
 C                  0.75030600    1.25024700    1.98579800 
 C                 -1.46792200    0.02144000    1.98286200 
 C                 -0.00353200   -0.00452400    1.64378600 
 H                 -0.00267200   -0.00095800    0.54270600 
 C                  2.39962200   -2.78449300    1.72022900 
 C                  1.51750000    1.60464300    3.06234000 
 C                 -1.95972500   -3.71736200   -1.60621300 
 C                  1.69856300   -3.09268900    2.91298800 
 C                 -2.23064800    3.55553800   -1.61767400 
 C                 -2.15928500    0.50305100    3.06181000 
 C                 -3.53104300    0.07130300    2.91049900 
 C                 -1.50362100    3.26970600   -0.44690700 
 C                 -5.20881100    1.03949500   -1.89738700 
 C                  1.46320100   -3.80807400   -1.27414500 
 C                  4.20329400    0.14945100   -1.61594700 
 C                  1.20518000    3.43507500   -1.36128200 
 C                  2.50391500    3.91093300    3.74679400 
 C                  1.94609600    5.69051200    2.19318200 
 C                  0.62640700   -2.13233500    3.05414300 
 C                  1.81763700    3.01238800    2.92035700 
 C                 -4.30749200   -1.58913900   -2.14584900 
 C                  2.38977900   -2.75727900   -1.36118300 
 C                  1.95938700    0.79614600    4.25096600 
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 C                 -3.57250900   -0.67330100   -1.37994400 
 C                  3.59132300   -0.32860700   -0.44247300 
 C                 -1.98269300    3.74741300    0.78262400 
 C                 -3.15287500    4.50688800    0.83688500 
 C                  3.54493900   -3.50108900    1.35789200 
 C                 -4.03328800    0.64723800   -1.26221400 
 C                  1.20959400    3.46407500    1.72217900 
 C                  3.57067200   -2.94570900   -2.09278700 
 C                 -3.62024800   -0.66613800    1.70337000 
 C                 -2.07519700   -5.10642500   -1.54373000 
 C                  3.26039600   -4.85866100    3.36727600 
 C                  1.26155100    4.81324000    1.35697000 
 C                 -4.65434700    0.21677900    3.73432500 
 C                 -2.09807500   -2.93794600   -0.44254000 
 C                  2.57832800    3.16966100   -1.24110200 
 C                  2.56757600    5.24770300    3.37388100 
 C                 -2.31670100   -3.58354100    0.78418700 
 C                  0.78517400    4.53451800   -2.12262600 
 C                  5.45611900    0.76063200   -1.56065000 
 C                 -5.47827700   -1.18537900   -2.79010700 
 C                 -0.30015500   -2.12282000    4.23848800 
 C                 -5.84786100   -0.38129400    3.35018700 
 C                 -3.85232600    4.80958200   -0.33099700 
 C                  2.89107000   -5.20311700   -2.63944500 
 C                  3.81404700   -4.16240100   -2.73288500 
 C                  3.51046700    3.99231700   -1.86858100 
 C                  1.71840900   -5.02329800   -1.90431600 
 C                  3.96002400   -4.53571600    2.19160000 
 C                 -4.81952100   -1.27945900    1.32586700 
 C                 -5.92326200   -1.12542100    2.15964100 
 C                 -1.68120900    1.27746300    4.25904100 
 C                 -3.38798800    4.33237100   -1.55811400 
 C                 -5.93245200    0.12698400   -2.66652700 
 C                  4.24492000   -0.14811100    0.78612200 
 C                 -2.30007600   -5.73871200   -0.31957900 
 C                  6.10184000    0.92932800   -0.33427300 
 C                  2.13119300   -4.13900800    3.73679700 
 C                  5.48886300    0.48318000    0.83639400 
 C                  1.72464700    5.34788700   -2.75891000 
 C                  3.08714500    5.08087400   -2.63255700 
 C                 -2.41058300   -4.97513400    0.84207800 
 H                 -1.70109900    0.65421000    5.16429100 
 H                 -0.66617000    1.65073800    4.11731200 
 H                 -2.34237600    2.13659100    4.43434800 
 H                 -4.58569300    0.77795300    4.66054500 
 H                 -6.72920500   -0.28352300    3.97542500 
 H                 -6.86101100   -1.59503200    1.88211900 
 H                 -4.90017700   -1.85561900    0.41523800 
 H                 -3.48095300    1.36729400   -0.66898100 
 H                 -5.55322700    2.06188100   -1.78905500 
 H                 -6.84531000    0.43656200   -3.16436700 
 H                 -6.03688100   -1.90268000   -3.38265300 
 H                 -3.98231100   -2.61980400   -2.22512400 
 H                  0.99454600   -5.82616000   -1.81956900 
 H                  3.08417000   -6.14867200   -3.13522000 
 H                  4.73055100   -4.29467000   -3.29858100 
 H                  4.31048600   -2.15575700   -2.14838300 
 H                  0.54625900   -3.68176500   -0.70952300 
 H                  3.70040000    0.06008100   -2.57163200 
 H                  5.91898600    1.11220600   -2.47691700 
 H                  7.07366700    1.40977800   -0.29120200 
 H                  5.97865900    0.62179300    1.79434900 
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 H                  3.78127400   -0.50193200    1.69845700 
 H                  0.23625600   -1.83988600    5.15534700 
 H                 -1.12952600   -1.42950100    4.09420000 
 H                 -0.71429700   -3.12786300    4.39413900 
 H                  1.59776400   -4.37279400    4.65238800 
 H                  3.61393200   -5.67147700    3.99298600 
 H                  4.84678900   -5.10133600    1.92560600 
 H                  4.09794300   -3.27071300    0.45866700 
 H                  1.44063900    1.12244500    5.16354100 
 H                  1.76898000   -0.26805600    4.10551700 
 H                  3.03635800    0.93393000    4.41572700 
 H                  2.96658300    3.56687400    4.66600900 
 H                  3.09180500    5.96122400    4.00103800 
 H                  1.99587400    6.74067900    1.92544100 
 H                  0.79145800    5.17531500    0.45390600 
 H                 -0.26894900    4.77229600   -2.20428800 
 H                  1.38684400    6.19482800   -3.34723400 
 H                  3.81475500    5.71684000   -3.12575800 
 H                  4.56706300    3.77503100   -1.75891200 
 H                  2.92185500    2.32476900   -0.65483900 
 H                 -1.90827800    3.16177400   -2.57431100 
 H                 -3.92984100    4.55275400   -2.47208400 
 H                 -4.75608000    5.40812500   -0.28559100 
 H                 -3.51343100    4.86327800    1.79593100 
 H                 -1.44097900    3.52504200    1.69359700 
 H                 -2.41564400   -2.99822200    1.68973900 
 H                 -1.74690100   -3.24724200   -2.55907700 
 H                 -2.57429000   -5.45955500    1.79879600 
 H                 -1.97894500   -5.69097200   -2.45289600 
 H                 -2.38288400   -6.81940200   -0.27127800 
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NMR Spectra of Ag(HTIMP3)(BF4) and Mo(CO)3(HTIMP3)  
 
 

acetone1H NMR  Ag(HTIMP3)(BF4)
acetone1H NMR  Ag(HTIMP3)(BF4)

 
 
 
 
 
 
 

COSY  Ag(HTIMP3)(BF4)COSY  Ag(HTIMP3)(BF4)
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31P NMR  Ag(HTIMP3)(BF4)31P NMR  Ag(HTIMP3)(BF4)

 
 
 
 
 
 
 
 
 
 
 

13C NMR  Ag(HTIMP3)(BF4)13C NMR  Ag(HTIMP3)(BF4)
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1H NMR   Mo(CO)3(HTIMP3)1H NMR   Mo(CO)3(HTIMP3)

 
 
 
 
 
 
 
 
 

COSY    Mo(CO)3(HTIMP3)COSY    Mo(CO)3(HTIMP3)
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31P NMR   Mo(CO)3(HTIMP3)                31P NMR   Mo(CO)3(HTIMP3)                

 
 
 
 
 
 
 

13C NMR   Mo(CO)3(HTIMP3)                13C NMR   Mo(CO)3(HTIMP3)                



Electronic Supplementary Information for Dalton Transactions 
This journal is © The Royal Society of Chemistry 2009 
 

 S25 
 

H
SQ

C
   

1 H
-13

C
 N

M
R

 M
o(

C
O

) 3
(H

TI
M

P3
)  

   
   

   
   

   
   

   
   

  
H

SQ
C

   
1 H

-13
C

 N
M

R
 M

o(
C

O
) 3

(H
TI

M
P3

)  
   

   
   

   
   

   
   

   
  



Electronic Supplementary Information for Dalton Transactions 
This journal is © The Royal Society of Chemistry 2009 
 

 S26 
 

 
 
 
 
 
 
 
 
 
 

H
M

B
C

   
1 H

-13
C

 N
M

R
 M

o(
C

O
) 3

(H
TI

M
P3

)  
   

   
   

   
   

   
   

   
  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


