Supplementary Data 1. Optimized geometries of the molecular clusters. (a) Au-hexanediol-Au; (b) Au-octanediol-Au; (c) TPyP-Au4; (d) TPyP dimer.
(a).  Au-hexanediol-Au
C     -2.60732000   -1.84682800   -0.30768200
 C     -1.80157100   -0.72485000    0.32188100
 H     -2.74096300   -1.66713400   -1.38139100
 H     -2.09498500   -2.80830500   -0.17733000
 C     -0.41418400   -0.57239600   -0.30773900
 H     -2.36656500    0.20863100    0.21345300
 H     -1.71277900   -0.91659600    1.39639100
 H      0.14515700   -1.51065500   -0.20490800
 H     -0.51737900   -0.39180700   -1.38496300
 C      0.39676100    0.56734500    0.31716300
 C      1.78110100    0.72676900   -0.31743600
 H      0.50425300    0.38400100    1.39353800
 H     -0.16580400    1.50419400    0.21917700
 C      2.58602200    1.84779500    0.31477100
 H      2.34885700   -0.20598100   -0.21768800
 H      1.68589100    0.92549100   -1.39013700
 H      2.06252400    2.80580300    0.20202800
 H      2.73219000    1.65645800    1.38497900
 O      3.85995900    1.91515700   -0.35551200
 H      4.40137700    2.59827600    0.05490000
 O     -3.89119300   -1.89683100    0.34742000
 H     -4.42401000   -2.59778400   -0.04413600
 Au    -5.34653700    0.28298700   -0.01622700
 Au     5.35599600   -0.28448300    0.01464600

(b) Au-octanediol-Au
C                  3.87335900    2.12609200   -0.00524300
 C                  3.09714500    0.81923100    0.07106000
 H                  3.60451400    2.66256300   -0.91661800
 H                  3.62835600    2.75461500    0.86040100
 C                  1.59811500    1.11825800    0.03395500
 H                  3.36445100    0.17872700   -0.76985600
 H                  3.34803600    0.29871000    0.99445100
 H                  1.33119400    1.72875000    0.90706400
 H                  1.35243300    1.72769500   -0.84211900
 C                  0.74111100   -0.15096300    0.02404100
 C                 -0.75713800    0.15837100    0.03635600
 H                  0.99560600   -0.77506700    0.88669100
 H                  0.98738000   -0.74712700   -0.86090200
 C                 -1.61019600   -1.10877800    0.00404200
 H                 -1.00809800    0.74619200    0.92427000
 H                 -1.00837200    0.78892000   -0.82200400
 H                 -1.34648900   -1.69608000   -0.88193100
 H                 -1.35793000   -1.73657900    0.86537100
 C                 -3.11198900   -0.81541000   -0.00848400
 C                 -3.88333100   -2.12713200    0.02003300
 H                 -3.37619300   -0.25746600   -0.90963500
 H                 -3.37180400   -0.20950400    0.85740900
 O                 -5.29157400   -1.83729800    0.00072900
 H                 -3.61891500   -2.73490500   -0.84943200
 H                 -3.63748500   -2.68442200    0.93191600
 H                 -5.81406300   -2.64268300    0.01822000
 O                  5.28146000    1.84233000   -0.01378800
 H                  5.80276100    2.64946900   -0.04878100
 Au                 5.80814700   -0.42053100   -0.00878700
 Au                -5.80152600    0.41787200   -0.00760000

(c) TPyP-Au4
C                  0.68418700    4.24699500   -0.00003800
 C                 -0.68418200    4.24699600   -0.00001200
 C                 -1.12815800    2.88362200   -0.00002500
 C                 -2.45030200    2.42949500   -0.00003400
 C                 -2.86025700    1.08578100   -0.00003800
 C                 -4.26212100    0.67643900    0.00017500
 C                 -4.26212200   -0.67643300    0.00008000
 C                 -2.86025800   -1.08577700   -0.00000900
 N                 -2.03525700    0.00000100   -0.00004900
 C                 -2.45030500   -2.42949200    0.00000500
 C                 -1.12816200   -2.88362000    0.00002000
 C                 -0.68418700   -4.24699500    0.00002200
 C                  0.68418200   -4.24699600    0.00002700
 C                  1.12815800   -2.88362200    0.00002400
 C                  2.45030200   -2.42949500    0.00003300
 C                  3.51266800   -3.48415400    0.00001500
 C                  4.02491200   -3.99172600    1.19578100
 C                  5.01036200   -4.97079200    1.15250800
 C                  5.00861500   -4.97251600   -1.15252200
 C                  4.02309300   -3.99352200   -1.19576500
 C                  2.86025700   -1.08578100    0.00003400
 C                  4.26212100   -0.67643900   -0.00013000
 C                  4.26212200    0.67643300   -0.00012500
 C                  2.86025800    1.08577700    0.00001400
 N                  2.03525700   -0.00000100    0.00005100
 C                  2.45030500    2.42949200   -0.00000400
 C                  1.12816200    2.88362000   -0.00002000
 N                  0.00000100    2.10072600   -0.00002400
 C                  3.51267200    3.48414900   -0.00002900
 C                  4.02492100    3.99172400    1.19573400
 C                  5.01037200    4.97078900    1.15245500
 C                  5.00861800    4.97250600   -1.15257500
 C                  4.02309400    3.99351300   -1.19581200
 C                 -3.51267300   -3.48414900    0.00001200
 C                 -4.02310300   -3.99352400    1.19578700
 C                 -5.00862600   -4.97251700    1.15253300
 C                 -5.01036300   -4.97077800   -1.15249700
 C                 -4.02491300   -3.99171300   -1.19575900
 C                 -3.51266800    3.48415400    0.00000200
 C                 -4.02492000    3.99173800   -1.19575500
 C                 -5.01036900    4.97080400   -1.15246600
 C                 -5.00860800    4.97250400    1.15256400
 C                 -4.02308500    3.99351000    1.19579100
 H                  1.33770700    5.10427400   -0.00003900
 H                 -1.33770100    5.10427600   -0.00001300
 H                 -5.11459300    1.33766200    0.00033000
 H                 -5.11459500   -1.33765600    0.00016700
 H                 -1.33770800   -5.10427400    0.00001100
 H                  1.33770100   -5.10427600    0.00004000
 H                  3.66239500   -3.62771600    2.14932400
 H                  5.43358400   -5.38940300    2.05813800
 H                  5.43048200   -5.39246400   -2.05816600
 H                  3.65913500   -3.63093400   -2.14930100
 H                  5.11459300   -1.33766200   -0.00025200
 H                  5.11459400    1.33765600   -0.00024500
 H                  0.00000100    1.08763100   -0.00002400
 H                  3.66240700    3.62771800    2.14927900
 H                  5.43359700    5.38940200    2.05808200
 H                  5.43048300    5.39245100   -2.05822100
 H                  3.65913300    3.63092300   -2.14934600
 H                 -3.65914800   -3.63094300    2.14932600
 H                 -5.43049800   -5.39247000    2.05817200
 H                 -5.43358200   -5.38938300   -2.05813100
 H                 -3.66239100   -3.62769800   -2.14929800
 H                 -3.66240900    3.62773900   -2.14930400
 H                 -5.43359700    5.38942400   -2.05808900
 H                 -5.43046900    5.39244200    2.05821500
 H                 -3.65912100    3.63091200    2.14932100
 N                 -0.00000100   -2.10072600    0.00002200
 H                 -0.00000100   -1.08763100    0.00002000
 N                  5.49363700    5.45328500   -0.00007000
 N                  5.49363000   -5.45329200   -0.00001400
 N                 -5.49363700   -5.45328600    0.00002000
 N                 -5.49363000    5.45329300    0.00006400
 Au                -7.12625900    7.09528200    0.00009700
 Au                 7.12626900    7.09527200   -0.00008600
 Au                 7.12625900   -7.09528200   -0.00002000
 Au                -7.12626900   -7.09527200    0.00000900

(d) TPyP dimer
C                 -1.82319000    0.92061400   -0.01894500
 C                 -0.45584900    0.91311800    0.02278800
 C                 -0.01749700   -0.45160000    0.03030200
 C                  1.30512100   -0.91115200    0.06528800
 C                  1.70485100   -2.25985700    0.08254900
 C                  3.10317800   -2.68038200    0.04227500
 C                  3.10083200   -4.03304500    0.04661500
 C                  1.69559600   -4.43273900    0.08904600
 N                  0.87383000   -3.34212200    0.10343200
 C                  1.28003100   -5.77613300    0.07855900
 C                 -0.04753600   -6.22199100    0.04085100
 C                 -0.50034900   -7.58177900    0.03380800
 C                 -1.86773000   -7.57486500   -0.01352600
 C                 -2.30658000   -6.21058700   -0.02212000
 C                 -3.62906000   -5.75206700   -0.06075200
 C                 -4.69585400   -6.79910400   -0.08170500
 C                 -5.46848300   -7.02338700   -1.22427200
 C                 -6.45025400   -8.01166900   -1.19587800
 C                 -5.96840400   -8.55314300    0.96451900
 C                 -4.96171200   -7.59240400    1.03753300
 C                 -4.02957900   -4.40323400   -0.07605600
 C                 -5.42758300   -3.98498200   -0.03686600
 C                 -5.42057000   -2.63223400   -0.03591500
 C                 -4.01829400   -2.22844300   -0.07486700
 N                 -3.19984300   -3.32000200   -0.09239000
 C                 -3.60376200   -0.88362900   -0.05954800
 C                 -2.27662700   -0.43915300   -0.02437200
 N                 -1.15105400   -1.22762000    0.00373800
 C                 -4.65958200    0.17451700   -0.07737200
 C                 -5.43228500    0.40817600   -1.21800100
 C                 -6.40358700    1.40664800   -1.18634000
 C                 -5.91132800    1.94063700    0.97357300
 C                 -4.91456700    0.96935800    1.04329300
 C                  2.33244300   -6.83783700    0.10857400
 C                  2.60196800   -7.62905100   -1.01201000
 C                  3.58498400   -8.61054100   -0.92759500
 C                  4.03761800   -8.09431300    1.24694600
 C                  3.07838800   -7.08496300    1.26237200
 C                  2.37255300    0.13535900    0.08031200
 C                  3.15047100    0.36059300    1.21904400
 C                  4.13304200    1.34777100    1.18492200
 C                  3.64215300    1.88679200   -0.97392700
 C                  2.63413200    0.92705000   -1.04104600
 H                 -2.46978900    1.78199100   -0.04482300
 H                  0.20025400    1.76730400    0.04729800
 H                  3.95960100   -2.02678200   -0.00570800
 H                  3.96113900   -4.68622100   -0.00175300
 H                  0.14608200   -8.44321500    0.06166200
 H                 -2.52326900   -8.42940600   -0.04090800
 H                 -5.30399500   -6.43772800   -2.12092100
 H                 -7.05748400   -8.20187300   -2.07639200
 H                 -6.19207400   -9.17466300    1.82703200
 H                 -4.39759000   -7.45681800    1.95274000
 H                 -6.28323100   -4.63989000    0.00462800
 H                 -6.26938800   -1.96856000    0.00647600
 H                 -1.15555300   -2.24080300    0.00451800
 H                 -5.27579000   -0.17802900   -2.11572200
 H                 -7.01065000    1.60425700   -2.06533600
 H                 -6.12648800    2.56355600    1.83723900
 H                 -4.34976500    0.82697800    1.95704700
 H                  2.05662100   -7.47561600   -1.93566300
 H                  3.81549900   -9.22959100   -1.79027700
 H                  4.62927900   -8.30019600    2.13403700
 H                  2.91412500   -6.49712100    2.15730300
 H                  2.98966400   -0.22413500    2.11694400
 H                  4.74431600    1.53865100    2.06251600
 H                  3.86254300    2.50686900   -1.83833600
 H                  2.06588800    0.79080100   -1.95360800
 N                 -1.17270300   -5.43405200    0.00856700
 H                 -1.16603900   -4.42084600    0.00815800
 N                 -6.65131000    2.16857200   -0.11611100
 N                 -6.70827000   -8.77216300   -0.12707200
 N                  4.29722700   -8.85215100    0.17795400
 N                  4.38722800    2.10658300    0.11396600
 C                 10.82748200   -7.03755100   -0.03356800
 C                 12.19486000   -7.04447900    0.01384000
 C                 12.63370000   -8.40876000    0.02236300
 C                 13.95617400   -8.86729200    0.06102700
 C                 14.35668500  -10.21612900    0.07625000
 C                 15.75468800  -10.63438500    0.03709700
 C                 15.74766800  -11.98713400    0.03604000
 C                 14.34538800  -12.39091900    0.07489000
 N                 13.52694200  -11.29935700    0.09245700
 C                 13.93084900  -13.73573000    0.05944600
 C                 12.60371200  -14.18019500    0.02417100
 C                 12.15026700  -15.53995800    0.01861800
 C                 10.78292800  -15.53245000   -0.02317700
 C                 10.34458600  -14.16772800   -0.03060900
 C                  9.02197200  -13.70816500   -0.06561700
 C                  7.95453400  -14.75466900   -0.08075500
 C                  7.17666200  -14.97982200   -1.21953500
 C                  6.19408400  -15.96699700   -1.18551900
 C                  6.68488100  -16.50616600    0.97331300
 C                  7.69290500  -15.54643500    1.04053900
 C                  8.62225000  -12.35945600   -0.08279800
 C                  7.22392500  -11.93892700   -0.04253200
 C                  7.22627900  -10.58626400   -0.04675900
 C                  8.63151800  -10.18657400   -0.08914600
 N                  9.45327800  -11.27719400   -0.10357500
 C                  9.04709000   -8.84318200   -0.07853900
 C                 10.37465800   -8.39733600   -0.04072400
 N                 11.49981800   -9.18528500   -0.00843400
 C                  7.99468500   -7.78147100   -0.10854500
 C                  7.24888200   -7.53419500   -1.26240200
 C                  6.28965500   -6.52484300   -1.24696800
 C                  6.74201600   -6.00889800    0.92769700
 C                  7.72502300   -6.99039900    1.01210700
 C                 14.98666100  -14.79388300    0.07724100
 C                 15.24169700  -15.58864000   -1.04347300
 C                 16.23844900  -16.55993000   -0.97377800
 C                 16.73060400  -16.02611000    1.18620000
 C                 15.75930700  -15.02763500    1.21789000
 C                 15.02297400   -7.82026400    0.08210800
 C                 15.79555200   -7.59607100    1.22472800
 C                 16.77732900   -6.60779200    1.19645300
 C                 16.29558300   -6.06615400   -0.96392500
 C                 15.28888800   -7.02688100   -1.03705800
 H                 10.18106000   -6.17610800   -0.06140200
 H                 12.85040500   -6.18994500    0.04131300
 H                 16.61034200   -9.97948000   -0.00430400
 H                 16.59648400  -12.65080900   -0.00636000
 H                 12.79685900  -16.40134200    0.04446100
 H                 10.12682000  -16.38663000   -0.04778200
 H                  7.33750900  -14.39503400   -2.11738900
 H                  5.58284400  -16.15781400   -2.06315200
 H                  6.46445200  -17.12630000    1.83767100
 H                  8.26111200  -15.41025100    1.95313300
 H                  6.36749800  -12.59252500    0.00538800
 H                  6.36597800   -9.93308400    0.00166600
 H                 11.49314700  -10.19849100   -0.00809200
 H                  7.41325400   -8.12192300   -2.15738800
 H                  5.69810600   -6.31884300   -2.13410600
 H                  6.51139700   -5.38995800    1.79043000
 H                  8.27025600   -7.14395200    1.93580900
 H                 14.67694100  -15.44618700   -1.95724300
 H                 16.45364800  -17.18278400   -1.83748100
 H                 17.33762300  -16.22379000    2.06521100
 H                 15.60277100  -14.44149800    2.11564800
 H                 15.63101800   -8.18179600    2.12132600
 H                 17.38452000   -6.41765800    2.07701100
 H                 16.51929600   -5.44457100   -1.82638100
 H                 14.72480800   -7.16239500   -1.95230100
 N                 11.47814600  -13.39171800   -0.00393400
 H                 11.48265200  -12.37853500   -0.00463500
 N                  6.02991200   -5.76714400   -0.17790900
 N                  5.93985000  -16.72587900   -0.11462600
 N                 16.97837500  -16.78795300    0.11592400
 N                 17.03539900   -5.84722000    0.12771600


