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Supporting Information

Calculated Geometries and Energies of Intermediates
RHF/6-31G*//RHF/6-31G*       

on Cs zwitterion, 1A' state

Optimized geometry:

 C

 C,1,r1

 C,2,r2,1,a1

 C,3,r3,2,a2,1,180.,0

 C,4,r4,3,a3,2,0.,0

 C,5,r5,4,a4,3,0.,0

 C,6,r6,5,a5,4,0.,0

 H,1,r10,2,a10,3,0.,0

 H,1,r11,2,a11,3,180.,0

 H,3,r12,2,a12,1,0.,0

 H,4,r13,3,a13,2,180.,0

 H,5,r14,4,a14,3,180.,0

 H,7,r15,6,a15,5,180.,0

      Variables:

 r1=1.34107873

 r2=1.44824247

 r3=1.3440706

 r4=1.43652466

 r5=1.4147244

 r6=1.38461023

 r10=1.07576356

 r11=1.07501374

 r12=1.07560583

 r13=1.07584788

 r14=1.08138608

 r15=1.08208464

 a1=120.64149006

 a2=117.92121617

 a3=119.25606204

 a4=128.46164318

 a5=109.44110803

 a10=122.05390415

 a11=121.3109879

 a12=119.65227127

 a13=121.12483653

 a14=114.03158259

 a15=119.65187355

HF=-268.3911112

Dipole moment (Debye): Tot=     6.0674

Atomic charges with hydrogens summed into heavy atoms:

  1  C    0.104376

  2  C    0.042579

  3  C    0.070917

  4  C   -0.026682

  5  C    0.010401

  6  C   -0.145826

  7  C   -0.055764

RHF/6-31G*//RHF/6-31G* on Cs zwitterion, 1A' state including Onsager Model for methanol

Optimized geometry:

C

C,1,r1

C,2,r2,1,a1

C,3,r3,2,a2,1,180.,0

C,4,r4,3,a3,2,0.,0

C,5,r5,4,a4,3,0.,0

C,6,r6,5,a5,4,0.,0

H,1,r10,2,a10,3,0.,0

H,1,r11,2,a11,3,180.,0

H,3,r12,2,a12,1,0.,0

H,4,r13,3,a13,2,180.,0

H,5,r14,4,a14,3,180.,0

H,7,r15,6,a15,5,180.,0

      Variables:

 r1=1.34728549

 r2=1.44232488

 r3=1.34925846

 r4=1.42690754

 r5=1.41583567

 r6=1.38863887

 r10=1.07550926

 r11=1.07506409

 r12=1.07515086

 r13=1.07560884

 r14=1.08367317

 r15=1.08256278

 a1=120.08334394

 a2=117.79066382

 a3=119.18801013

 a4=128.72899336

 a5=109.19832558

 a10=122.11430012

 a11=121.45114048

 a12=119.82858147

 a13=120.84135651

 a14=113.80399767

 a15=119.71523845

HF=-268.4003346

Dipole moment (Debye): Tot=     8.0816

Atomic charges with hydrogens summed into heavy atoms:

  1  C    0.190270

  2  C    0.016669

  3  C    0.117145

  4  C   -0.033849

  5  C   -0.033847

  6  C   -0.192514

  7  C   -0.063873

MP2/6-31G*/MP2-6-31G* on Cs zwitterion, 1A' state

 Optimized geometry:

 C

 C,1,r1

 C,2,r2,1,a1

 C,3,r3,2,a2,1,180.,0

 C,4,r4,3,a3,2,0.,0

 C,5,r5,4,a4,3,0.,0

 C,6,r6,5,a5,4,0.,0

 H,1,r10,2,a10,3,0.,0

 H,1,r11,2,a11,3,180.,0

 H,3,r12,2,a12,1,0.,0

 H,4,r13,3,a13,2,180.,0

 H,5,r14,4,a14,3,180.,0

 H,7,r15,6,a15,5,180.,0

      Variables:

 r1=1.36281616

 r2=1.44539232

 r3=1.36607132

 r4=1.43850883

 r5=1.42533736

 r6=1.4061588

 r10=1.088587

 r11=1.08789936

 r12=1.08870414

 r13=1.0887777

 r14=1.09579015

 r15=1.09720325

 a1=120.43087685

 a2=117.239383

 a3=119.59093519

 a4=128.32364914

 a5=109.29277431

 a10=122.04767659

 a11=120.98961549

 a12=119.91992628

 a13=120.43155347

 a14=114.03110932

 a15=119.9240815

MP2=-269.2643507

Dipole moment (Debye): Tot=     6.2219

Atomic charges with hydrogens summed into heavy atoms:

  1  C    0.121909

  2  C    0.041748

  3  C    0.063610

  4  C   -0.025309

  5  C    0.003519

  6  C   -0.142364

  7  C   -0.063114

CASSCF(2,2)/6-31G*//CASSCF(2,2)/6-31G* on Cs zwitterion, 1A' state 

Optimized geometry :

 C

 C,1,r1

 C,2,r2,1,a1

 C,3,r3,2,a2,1,180.,0

 C,4,r4,3,a3,2,0.,0

 C,5,r5,4,a4,3,0.,0

 C,6,r6,5,a5,4,0.,0

 H,1,r10,2,a10,3,0.,0

 H,1,r11,2,a11,3,180.,0

 H,3,r12,2,a12,1,0.,0

 H,4,r13,3,a13,2,180.,0

 H,5,r14,4,a14,3,180.,0

 H,7,r15,6,a15,5,180.,0

      Variables:

 r1=1.34107481

 r2=1.44824858

 r3=1.34407345

 r4=1.43651782

 r5=1.41476537

 r6=1.3845841

 r10=1.07576372

 r11=1.07501046

 r12=1.07560435

 r13=1.07585044

 r14=1.08138544

 r15=1.08207812

 a1=120.63876827

 a2=117.92231513

 a3=119.25400737

 a4=128.46292283

 a5=109.44048596

 a10=122.0541915

 a11=121.31065255

 a12=119.65201159

 a13=121.12580383

 a14=114.030976

 a15=119.6516612

HF=-268.391118

Dipole moment (Debye): Tot=     6.0666

Atomic charges with hydrogens summed into heavy atoms:

  1  C    0.104362

  2  C    0.042545

  3  C    0.070891

  4  C   -0.026646

  5  C    0.010458

  6  C   -0.145822

  7  C   -0.055788

CASSCF(8,8)/6-31G*//CASSCF(8,8)/6-31G* on Cs zwitterion, 1A' state 

Optimized geometry:

C

C,1,r1

C,2,r2,1,a1

C,3,r3,2,a2,1,180.,0

C,4,r4,3,a3,2,0.,0

C,5,r5,4,a4,3,0.,0

C,6,r6,5,a5,4,0.,0

H,1,r10,2,a10,3,0.,0

H,1,r11,2,a11,3,180.,0

H,3,r12,2,a12,1,0.,0

H,4,r13,3,a13,2,180.,0

H,5,r14,4,a14,3,180.,0

H,7,r15,6,a15,5,180.,0

      Variables:

 r1          1.3591  

 r2          1.4573   

 r3          1.3553   

 r4          1.4464  

 r5          1.4229   

 r6          1.4076   

r10         1.0752   

r11         1.0745   

r12         1.0749   

r13         1.0758   

r14         1.08     

r15         1.0803   

a1        121.0056   

a2        118.0769   

a3        119.7243   

a4        127.6708   

a5        109.6985   

a10       121.7868   

a11       121.3053   

a12       119.5962  

a13       120.9687   

a14       114.8134   

a15       118.8953   

HF=-268.4876184

Dipole moment (Debye): Tot=     4.7261

Atomic charges with hydrogens summed into heavy atoms:

  1  C    0.036055

  2  C    0.071206

  3  C    0.042351

  4  C    0.004802

  5  C   -0.018254

  6  C   -0.077567

  7  C   -0.058593

RHF/6-31G*//RHF/6-31G* on C1 cyclic allene

Optimized geometry:

 C

 C,1,r1

 C,2,r2,1,a1

 C,3,r3,2,a2,1,d1,0

 C,4,r4,3,a3,2,d2,0

 C,5,r5,4,a4,3,d3,0

 C,6,r6,5,a5,4,d4,0

 H,1,r7,2,a6,3,d5,0

 H,1,r8,2,a7,3,d6,0

 H,3,r9,2,a8,1,d7,0

 H,4,r10,3,a9,2,d8,0

 H,5,r11,4,a10,3,d9,0

 H,7,r12,6,a11,5,d10,0

      Variables:

 r1=1.32802118

 r2=1.49449086

 r3=1.33637228

 r4=1.48230858

 r5=1.31578679

 r6=1.31556525

 r7=1.07511588

 r8=1.07579189

 r9=1.07626051

 r10=1.07539361

 r11=1.07608363

 r12=1.07515116

 a1=121.49128854

 a2=123.0107362

 a3=115.47513795

 a4=112.95897364

 a5=132.14879405

 a6=121.47805036

 a7=121.80132547

 a8=116.77899649

 a9=121.53690882

 a10=119.81850873

 a11=125.42862823

 d1=-173.48022355

 d2=12.39588721

 d3=-30.66395853

 d4=20.17994639

 d5=-179.07416572

 d6=0.21842866

 d7=6.72931485

 d8=-179.21970844

 d9=131.92243658

 d10=-152.21677841

HF=-268.408983

Dipole moment (Debye): Tot=     1.6526

Atomic charges with hydrogens summed into heavy atoms:

  1  C   -0.040003

  2  C    0.062476

  3  C    0.033357

  4  C   -0.019990

  5  C   -0.002072

  6  C   -0.011671

  7  C   -0.022097

RHF/6-31G*//RHF/6-31G* on C1 cyclic allene including Onsager Model for methanol

         Optimized geometry:

 C

 C       1    r1

 C       2    r2       1    a1

 C       3    r3       2    a2       1    d1       0

 C       4    r4       3    a3       2    d2       0

 C       5    r5       4    a4       3    d3       0

 C       6    r6       5    a5       4    d4       0

 H     1    r10      2    a10      3    d5       0

 H     1    r11      2    a11      3    d6       0

 H     3    r12      2    a12      1    d7       0

 H     5    r13      3    a13      2    d8       0

 H     6    r14      4    a14      3    d9       0

 H     7    r15      6    a15      5    d10      0

         r 1          1.3284

         r2          1.4906                                      

         r3          1.3177                                      

         r4          1.3187                                      

         r5          1.4799                                      

         r6          1.3367                                      

         r10         1.0751                                      

         r11         1.0755                                      

         r12         1.0755                                      

         r13         1.0766                                      

         r14         1.0751                                      

         r15         1.076                                       

         a1        124.9337                                      

         a2        112.9189                                      

         a3        130.9885                                      

         a4        113.6746                                      

         a5        115.2521                                      

         a10       121.4871                                      

         a11       121.8536                                      

         a12       119.6997                                      

         a13       141.5234                                      

         a14       150.1287                                      

         a15       120.2169                                      

         d1        163.0337                                      

         d2         10.0113       

         d3         20.6258      

         d4        -31.1629                                      

         d5        -11.0242                                      

         d6        168.3244                                      

         d7        -32.5954                                      

         d8       -115.779                                       

         d9        161.5577                                      

         d10      -167.3254      

HF=-268.4096707   

Dipole moment (Debye): Tot=     2.2153

Atomic charges with hydrogens summed into heavy atoms:

  1  C   -0.019810

  2  C    0.056175

  3  C   -0.024570

  4  C   -0.033992

  5  C   -0.003854

  6  C   -0.022776

  7  C    0.048826

MP2/6-31G*//MP2/6-31G* on C1 cyclic allene 

Optimized geometry:

 C

 C,1,r1

 C,2,r2,1,a1

 C,3,r3,2,a2,1,d1,0

 C,4,r4,3,a3,2,d2,0

 C,5,r5,4,a4,3,d3,0

 C,6,r6,5,a5,4,d4,0

 H,1,r7,2,a6,3,d5,0

 H,1,r8,2,a7,3,d6,0

 H,3,r9,2,a8,1,d7,0

 H,4,r10,3,a9,2,d8,0

 H,5,r11,4,a10,3,d9,0

 H,7,r12,6,a11,5,d10,0

      Variables:

 r1=1.35896289

 r2=1.46826087

 r3=1.36713505

 r4=1.45938294

 r5=1.34625058

 r6=1.34454888

 r7=1.08608761

 r8=1.0868391

 r9=1.08869982

 r10=1.0882138

 r11=1.08860355

 r12=1.08770487

 a1=121.22454431

 a2=122.67674727

 a3=116.82062451

 a4=113.44940549

 a5=130.60164596

 a6=121.21612564

 a7=121.66166967

 a8=117.39613345

 a9=120.42269319

 a10=119.88893301

 a11=124.84952673

 d1=179.39795634

 d2=12.66021273

 d3=-27.37343297

 d4=16.64651332

 d5=179.88392287

 d6=-2.19365624

 d7=-1.829392

 d8=179.43548223

 d9=136.26629528

 d10=-152.57510831

MP2=-269.3005513

Dipole moment (Debye): Tot=     1.9055

Atomic charges with hydrogens summed into heavy atoms:

  1  C   -0.019508

  2  C    0.058906

  3  C    0.030143

  4  C   -0.018589

  5  C    0.002854

  6  C   -0.033800

  7  C   -0.020007

CASSCF(2,2)/6-31G*//CASSCF(2,2)/6-31G* on C1 cyclic allene

Optimized geometry in terms of cartesian coordinates:

 1     C        -0.099752    0.160683   -2.290625

 2     C        -0.097998    0.117505   -0.963367

 3     C         1.176660    0.082406   -0.189803

 4     C         1.218143   -0.099278    1.131059

 5     C        -0.049618   -0.522907    1.765064

 6     C        -1.156907   -0.066398    1.135710

 7     C        -1.302607    0.321535   -0.114920

 8     H        -1.016852    0.203648   -2.850232

 9     H         0.813505    0.162375   -2.858894

10     H         2.086644    0.219977   -0.747820

11     H         2.149977   -0.112357    1.667359

12     H        -0.054507   -1.374163    2.423676

13     H        -2.106294    0.939249   -0.472785

HF=-268.4468663

Dipole moment (Debye): Tot=     1.3193

Atomic charges with hydrogens summed into heavy atoms:

1  C   -0.056700

2  C    0.067292

3  C    0.033573

4  C   -0.022864

5  C   -0.001907

6  C    0.004003

7  C   -0.023396

UMP2/6-31G*//UMP2/6-31G* for Cs triplet biradical, 3A" state

 Optimized geometry:

C

C,1,R01

C,2,R02,1,A01

C,3,R03,2,A02,1,180.,0

C,4,R04,3,A03,2,0.,0

C,5,R05,4,A04,3,0.,0

C,6,R06,5,A05,4,0.,0

H,1,R11,2,A11,3,0.,0

H,1,R12,2,A12,3,180.,0

H,3,R13,2,A13,1,0.,0

H,4,R14,3,A14,2,180.,0

H,5,R15,4,A15,3,180.,0

H,7,R16,6,A16,5,180.,0

      Variables:

 R01=1.42962608

 R02=1.39582335

 R03=1.36752462

 R04=1.38380587

 R05=1.36854112

 R06=1.34922486

 R11=1.08296428

 R12=1.0828321

 R13=1.08745606

 R14=1.08781118

 R15=1.08570352

 R16=1.08795906

 A01=121.06895157

 A02=121.41467387

 A03=120.93818837

 A04=116.07490825

 A05=125.8542182

 A11=120.98873855

 A12=121.10113277

 A13=118.77791232

 A14=119.5617454

 A15=121.43817287

 A16=122.2832992

PMP2-0=-269.2995196

Dipole moment (Debye): Tot=     0.7461

Atomic charges with hydrogens summed into heavy atoms:

  1  C   -0.030755

  2  C    0.068693

  3  C   -0.011334

  4  C    0.008936

  5  C   -0.021221

  6  C    0.020062

  7  C   -0.034382
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