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1. Additional results
1.1. Phosphole-derived nanothreads

Figure S1 shows the structure of phosphole-derived nanothreads, along with their electronic
band structure and density of states. As stated in the main text, phosphole is not stable at normal
conditions,! and the structure of its nanothreads may not follow the proposed syn, anti and syn-
anti configurations. However, in order to provide a first insight into the feasibility of phosphole-
derived materials, as well as to compare their electronic and mechanical properties with those of
similar nanothreads, we investigated the structures shown in Figure S1, which are in good
agreement with experimental data in the cases of furan? and thiophene.> We note that the
phosphole-derived nanothreads are similar to those of pyrrole, which were presented in the main
text, but with P atoms instead of N.
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Figure S1. Structure of phosphole-derived nanothreads along with the band structures and density
of states.



Deviations with respect to the expected structure were found for the syn material. Structural
relaxation led to a distinct arrangement, containing all P atoms in a planar geometry (all of its
bonds in the same plane, two being with C and one with H, as shown in Figure S1). This is due to
the presence of P-H bonds aligned along the same side of the chain, which are too volumous to
accomodate out-of-plane hydrogen atoms. If the H atoms were out-of-plane, in a tetrahedral
geometry as in the anti structure, they would be as close to the neighboring P as they are to the P
they are bonded to, which would require a second bond. Such deviations were not observed for the
anti and the syn-anti structures, which followed the expected trend seen for other cases, due to the
fact that, in these configurations, P-H groups in neighboring units are disposed on opposite sides.

Additionally to the band structures and densities of states presented in Figure S1, Table S1
shows the properties of phosphole nanothreads concerning binding energy (as defined in the main
text), band gap (estimated with both GGA/PBE and hybrid HSE/DFT), and 1D Young’s Modulus
(in force units, as explained in the main text). All properties follow the same trends already
discussed in the main text. The only particular behavior of phosphole-derived nanothreads is that
their binding energies are much lower than those of the other investigated structures. This is due
not only to their stability, but also to the instability of the precursor molecule. However,
quantifying both contributions is beyond the scope of this work; and future investigations might
consider other formation pathways, possibly involving the formation of more stable dimers.

P-anti P-syn-anti P-syn

Binding Energy (eV) -1.639 -1.592 -0.935
Band Gap GGA/PBE (eV) 4.06 3.68 1.52
Band Gap HSE (eV) 5.11 4.65 2.20
1D Young's Modulus (nN) 50.9 34.5 110.8

Table S1. Properties of phosphole-derived nanothreads.



1.2. Use of other methods for van der Waals corrections

We have performed additional calculations for the binding energy and band gap of all
studied nanothreads, using two extra van der Waals correction methods available in the Quantum
Espresso software: besides Grimme’s D2 correction, we used theTkatchenko-Scheffler (TS) and
Grimme’s D3. The results are summarized in the Table below:

Binding Energy (eV) Band Gap (eV)

Nanothread =1, TS D3 D2 TS D3
N-anti -0.285 -0.118 -0.082 3.65 3.49 3.65
N-syn -0.337 -0.182 -0.162 2.90 2.79 2.90
N-syn-anti -0.393 -0.236 -0.201 3.36 3.23 3.35
O-anti -0.784 -0.640 -0.617 4.47 4.30 4.47
O-syn -0.625 -0.505 -0.491 3.32 3.23 3.33
O-syn-anti -0.783 -0.655 -0.628 4.16 4.04 4.17
S-anti -0.461 -0.337 -0.310 3.61 3.57 3.61
S-syn 0.516 0.624 0.642 0.87 0.70 0.87
S-syn-anti -0.437 -0.325 -0.291 2.92 2.89 2.92

Table S2. Binding energy and electronic band gap (according to GGA/PBE DFT) of all studied
nanothreads according to different van der Waals corrections: Grimme’s D2, Tkatchenko-
Scheffler (TS), and Grimme’s D3. Binding energy is defined in the main text of the paper.

From a quantitative point of view, the binding energies computed using the three
corrections are different (but in the same order of magnitude), and the electronic band gaps are
essentially the same. But most importantly, from a qualitative point of view, the same trends are
observed when comparing different isomers for a given heteroatom or different heteroatoms for a
given isomer.



1.3. Ab-initio molecular dynamics at finite temperature

We also investigated the thermal stability of selected nanothreads at room temperature (all
anti structures and the least stable S-syn configuration). For that purpose, we have carried out ab-
initio molecular dynamics (MD) simulations at 300K for time intervals as high as 20 ps, using an
integration timestep of 1.0 fs and employing the same settings of the other DFT calculations to
maintain consistency (as described in Sec. 2 of the main text). Equilibration is achieved , and no
bond breaking or structural changes were observed for the anti structures and S-syn nanothread in
such simulations. Curves of potential energy as function of time from MD simulations are shown
in Figure S2.
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Figure S2. Potential energy of selected nanothreads as function of time during ab-initio MD
simulations at 300K.



2. Nanothread atomic structures
data N.syn.cif
_publ_section_comment

simple cif for 1D nanostructure

2

_cell length a20.0(0)
_cell_length b 20.0(0)
_cell_length ¢ 5.1701(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space group name H-M'P 1'
_symmetry Int Tables number 1
_symmetry_cell setting triclinic

loop

_atom_site label

_atom_site_type symbol
_atom_site_occupancy
_atom_site_fract x

_atom_site fract y

_atom_site fract z

C1 C 1.0000 0.4597 0.5305 0.9157
C2 C 1.0000 0.4455 0.4894 0.6669
H1 H 1.0000 0.3965 0.4646 0.6662
H2 H 1.0000 0.3965 0.4646 0.1664
C3 C 1.0000 0.4455 0.4894 0.1669
C4 C 1.0000 0.4597 0.5306 0.4157
C5 C 1.0000 0.5385 0.5327 0.9157
C6 C 1.0000 0.555 0.4924 0.6669
H3 H 1.0000 0.6053 0.4704 0.6664
C7 C 1.0000 0.5385 0.5327 0.4157
C8 C 1.0000 0.555 0.4924 0.1669
H4 H 1.0000 0.6053 0.4704 0.1663
H5 H 1.0000 0.4355 0.5798 0.9147
H6 H 1.0000 0.4355 0.5798 0.4147
H7 H 1.0000 0.56 0.5833 0.9147
H8 H 1.0000 0.56 0.5832 0.4147
NI N 1.0000 0.5017 0.4407 0.1747
N2 N 1.0000 0.5016 0.4407 0.6747
H9 H 1.0000 0.5023 0.4163 0.4982



H10 H 1.0000 0.5023 0.4163 -0.0018
data_ N.syn-anti.cif
_publ_section_comment

simple cif for 1D nanostructure

2

_cell length a20.0(0)
_cell_length b 20.0(0)

_cell length ¢9.1261(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space group name H-M'P 1'
_symmetry Int Tables number 1
_symmetry_cell setting triclinic

loop

_atom_site label

_atom_site_type symbol
_atom_site_occupancy
_atom_site_fract x

_atom_site fract y

_atom_site fract z

H1 H 1.0000 0.3984 0.4553 0.3765
H2 H 1.0000 0.4023 0.4027 0.1047
H3 H 1.0000 0.3889 0.5817 0.6047
H4 H 1.0000 0.3929 0.5292 0.8764
C1 C 1.0000 0.4568 0.5489 0.4234
C2 C 1.0000 0.4464 0.4796 0.3523
C3 C 1.0000 0.5354 0.5547 0.4234
C4 C 1.0000 0.556 0.4878 0.3523
H5 H 1.0000 0.6071 0.4709 0.3765
H6 H 1.0000 0.4372 0.5341 0.1415
C5 C 1.0000 0.4613 0.4895 0.1863
C6 C 1.0000 0.45 0.4285 0.0869
H7 H 1.0000 0.557 0.543 0.1414
C7 C 1.0000 0.5398 0.4953 0.1863
C8 C 1.0000 0.56 0.4367 0.0869
H8 H 1.0000 0.6111 0.4183 0.1047
C9 C 1.0000 0.44 0.5633 0.5869
C10 C 1.0000 0.4602 0.5046 0.6863
H9 H 1.0000 0.443 0.457 0.6414



C11 C 1.0000 0.55 0.5715 0.5869
C12 C 1.0000 0.5387 0.5105 0.6863
H10 H 1.0000 0.5627 0.4659 0.6415
C13 C 1.0000 0.444 0.5122 0.8523
C14 C 1.0000 0.4645 0.4453 0.9234
H11 H 1.0000 0.447 0.4033 0.8561
C15 C 1.0000 0.5536 0.5204 0.8523
C16 C 1.0000 0.5432 0.4512 0.9234
H12 H 1.0000 0.6016 0.5447 0.8765
H13 H 1.0000 0.5667 0.4122 0.8561
H14 H 1.0000 0.553 0.5968 0.3561
H15 H 1.0000 0.4333 0.5878 0.3561
H16 H 1.0000 0.5977 0.5972 0.6047
NI N 1.0000 0.4915 0.6143 0.6269
N2 N 1.0000 0.4956 0.5585 0.9099
N3 N 1.0000 0.5085 0.3857 0.1269
N4 N 1.0000 0.5044 0.4415 0.4099
H17 H 1.0000 0.5076 0.3981 0.3506
H18 H 1.0000 0.5115 0.3457 0.0572
H19 H 1.0000 0.4924 0.6019 0.8505
H20 H 1.0000 0.4885 0.6543 0.5574

data N.anti.cif

_publ_section_comment

b

simple cif for 1D nanostructure

b

_cell length a 20.0(0)

_cell length b 20.0(0)

_cell length ¢ 4.6028(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"

_symmetry Int Tables number 1
_symmetry cell setting triclinic

loop_

_atom_site label
_atom_site type symbol
_atom_site_occupancy
_atom_site fract x
_atom_site fract y



_atom_site fract z

H1 H 1.0000 0.3995 0.4353 0.2333
H2 H 1.0000 0.3917 0.5506 0.7332
C1 C 1.0000 0.4589 0.5253 0.3593
C2 C 1.0000 0.4473 0.4602 0.1895
C3 C 1.0000 0.5373 0.5306 0.3594
C4 C 1.0000 0.5575 0.4676 0.1896
H3 H 1.0000 0.6083 0.4494 0.2334
C5 C 1.0000 0.4425 0.5323 0.6895
C6 C 1.0000 0.4627 0.4694 0.8593
H4 H 1.0000 0.4464 0.4244 0.744
C7 C 1.0000 0.5527 0.5398 0.6896
C8 C 1.0000 0.5411 0.4747 0.8593
H5 H 1.0000 0.5633 0.4323 0.7439
H6 H 1.0000 0.6005 0.5647 0.7333
H7 H 1.0000 0.5536 0.5756 0.244
H8 H 1.0000 0.4368 0.5677 0.2439
N1 N 1.0000 0.5054 0.4191 0.286
N2 N 1.0000 0.4945 0.5809 0.786
H9 H 1.0000 0.5083 0.3768 0.1618
H10 H 1.0000 0.4917 0.6232 0.6617

data_O.syn.cif

_publ_section_comment

b

simple cif for 1D nanostructure

b

_cell length a 20.0(0)

_cell length b 20.0(0)

_cell length ¢ 5.1402(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"

_symmetry Int Tables number 1
_symmetry cell setting triclinic

loop_

_atom_site label
_atom_site type symbol
_atom_site_occupancy
_atom_site fract x
_atom_site fract y



_atom_site fract z

C1 C 1.0000 0.4597 0.5214 0.8889
C2 C 1.0000 0.4472 0.4796 0.6389
H1 H 1.0000 0.4006 0.4508 0.6389
H2 H 1.0000 0.4006 0.4508 0.1389
C3 C 1.0000 0.4472 0.4796 0.1389
C4 C 1.0000 0.4597 0.5214 0.3889
C5 C 1.0000 0.5383 0.5247 0.8889
C6 C 1.0000 0.5543 0.4842 0.6389
H3 H 1.0000 0.6032 0.4594 0.6389
C7 C 1.0000 0.5383 0.5247 0.3889
C8 C 1.0000 0.5543 0.4842 0.1389
H4 H 1.0000 0.6032 0.4594 0.1389
H5 H 1.0000 0.4345 0.5701 0.8889
H6 H 1.0000 0.4345 0.5701 0.3889
H7 H 1.0000 0.5593 0.5754 0.8889
H8 H 1.0000 0.5593 0.5754 0.3889
01 O 1.0000 0.5028 0.4344 0.1389
02 O 1.0000 0.5028 0.4344 0.6389

data_O.syn-anti.cif

_publ_section_comment

9

simple cif for 1D nanostructure

b

_cell length a 20.0(0)

_cell length b 20.0(0)

_cell length ¢ 9.0263(0)

_cell angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"
_symmetry Int Tables number 1
_symmetry cell setting triclinic

loop

_atom_site label
_atom_site type symbol
_atom_site_occupancy
_atom_site fract x

_atom_site fract y

_atom_site fract z

H1 H 1.0000 0.4012 0.456 0.3753



H2 H 1.0000 0.4053 0.3994 0.1058
H3 H 1.0000 0.3919 0.586 0.6057
H4 H 1.0000 0.3959 0.5294 0.8753
C1 C 1.0000 0.4568 0.5525 0.417
C2 C 1.0000 0.4472 0.4829 0.3463
C3 C 1.0000 0.5353 0.5581 0.417
C4 C 1.0000 0.5548 0.4906 0.3463
H5 H 1.0000 0.6041 0.4706 0.3753
H6 H 1.0000 0.4367 0.5345 0.1322
C5 C 1.0000 0.4613 0.4905 0.1789
C6 C 1.0000 0.4512 0.4276 0.0834
H7 H 1.0000 0.5577 0.5432 0.1322
C7 C 1.0000 0.5397 0.4961 0.1789
C8 C 1.0000 0.5586 0.4353 0.0834
H8 H 1.0000 0.6081 0.414 0.1058
C9 C 1.0000 0.4414 0.5647 0.5833
C10 C 1.0000 0.4603 0.5039 0.6789
H9 H 1.0000 0.4423 0.4567 0.6322
C11 C 1.0000 0.5488 0.5724 0.5834
C12 C 1.0000 0.5387 0.5095 0.6789
HI10 H 1.0000 0.5633 0.4655 0.6323
C13 C 1.0000 0.4452 0.5094 0.8463
C14 C 1.0000 0.4647 0.4419 0.917
HI1 H 1.0000 0.4468 0.3995 0.8511
C15 C 1.0000 0.5528 0.5172 0.8463
C16 C 1.0000 0.5432 0.4475 0.917
HI12 H 1.0000 0.5988 0.5441 0.8753
HI13 H 1.0000 0.567 0.4082 0.851
HI14 H 1.0000 0.5532 0.6005 0.3511
HI5 H 1.0000 0.433 0.5919 0.351
HI16 H 1.0000 0.5947 0.6006 0.6059
01 O 1.0000 0.4918 0.6137 0.6201
02 O 1.0000 0.4961 0.5544 0.9001
03 O 1.0000 0.5082 0.3863 0.12
04 O 1.0000 0.5039 0.4456 0.4002

data_O.anti.cif

_publ_section_comment

2

simple cif for 1D nanostructure

2

_cell length a20.0(0)
_cell_length b 20.0(0)
_cell_length ¢ 4.5449(0)



_cell angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"

_symmetry Int Tables number 1
_symmetry cell setting triclinic

loop_

_atom_site label
_atom_site type symbol
_atom_site_occupancy

_atom_site fract x

_atom_site fract y

_atom_site fract z

H1 H 1.0000 0.4021 0.4341 0.2324
H2 H 1.0000 0.3948 0.5536 0.7324
C1 C 1.0000 0.459 0.5273 0.3453
C2 C 1.0000 0.4481 0.4612 0.1795
C3 C 1.0000 0.5374 0.532 0.3453
C4 C 1.0000 0.5562 0.4677 0.1795
H3 H 1.0000 0.6052 0.4464 0.2324
C5 C 1.0000 0.4438 0.5323 0.6795
C6 C 1.0000 0.4626 0.468 0.8453
H4 H 1.0000 0.4453 0.4229 0.7326
C7 C 1.0000 0.5519 0.5388 0.6795
C8 C 1.0000 0.541 0.4727 0.8453
H5 H 1.0000 0.5636 0.4301 0.7326
H6 H 1.0000 0.5979 0.5659 0.7324
H7 H 1.0000 0.5547 0.5771 0.2326
H8 H 1.0000 0.4364 0.5699 0.2326
01 O 1.0000 0.5048 0.4209 0.2705
02 O 1.0000 0.4952 0.5791 0.7705

data_S.syn.cif
_publ_section_comment

simple cif for 1D nanostructure

2

_cell length a20.0(0)

_cell length b 20.0(0)

_cell length ¢ 5.2405(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)



_cell angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"
_symmetry Int Tables number 1
_symmetry_cell setting triclinic

loop_

_atom_site label
_atom_site type symbol
_atom_site_occupancy

_atom_site fract x

_atom_site fract y

_atom_site fract z

C1 C 1.0000 0.46 0.5197 0.8967
C2 C 1.0000 0.4349 0.4879 0.6389
H1 H 1.0000 0.3809 0.4787 0.6389
H2 H 1.0000 0.4029 0.4452 0.1389
C3 C 1.0000 0.4495 0.4741 0.1389
C4 C 1.0000 0.46 0.5197 0.3811
C5 C 1.0000 0.5381 0.5231 0.8811
C6 C 1.0000 0.5526 0.4787 0.6389
H3 H 1.0000 0.6015 0.4539 0.6389
C7 C 1.0000 0.5381 0.5231 0.3967
C8 C 1.0000 0.5659 0.4936 0.1389
H4 H 1.0000 0.6205 0.4892 0.1389
H5 H 1.0000 0.4375 0.5691 0.9317
H6 H 1.0000 0.4375 0.5691 0.3461
H7 H 1.0000 0.5563 0.5743 0.8461
H8 H 1.0000 0.5563 0.5743 0.4317
S1S1.0000 0.5253 0.4142 0.1389
S2 S 1.0000 0.4823 0.4123 0.6389

data_S.syn-anti.cif

_publ_section_comment

2

simple cif for 1D nanostructure

2

_cell length a 20.0(0)
_cell_length b 20.0(0)
_cell_length ¢ 9.1989(0)
_cell_angle alpha 90.0000(0)
_cell _angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)



_symmetry space group name H-M'P 1'
_symmetry Int Tables number 1
_symmetry_cell setting triclinic

loop_

_atom_site label
_atom_site type symbol
_atom_site_occupancy

_atom_site fract x

_atom_site fract y

_atom_site fract z

H1 H 1.0000 0.3915 0.4546 0.369
H2 H 1.0000 0.3949 0.4075 0.0845
H3 H 1.0000 0.3828 0.5766 0.5844
H4 H 1.0000 0.3861 0.5295 0.8689
C1 C 1.0000 0.4574 0.5429 0.4196
C2 C 1.0000 0.4423 0.4734 0.3513
C3 C 1.0000 0.5361 0.5486 0.4196
C4 C 1.0000 0.5609 0.4819 0.3513
H5 H 1.0000 0.6139 0.4705 0.369
H6 H 1.0000 0.4401 0.5291 0.1503
C5 C 1.0000 0.462 0.482 0.1891

C6 C 1.0000 0.4456 0.428 0.0759
H7 H 1.0000 0.5552 0.5374 0.1503
C7 C 1.0000 0.5402 0.4877 0.1891
C8 C 1.0000 0.5641 0.4365 0.0759
H8 H 1.0000 0.6172 0.4234 0.0844
C9 C 1.0000 0.4359 0.5635 0.5759
C10 C 1.0000 0.4598 0.5123 0.6891
H9 H 1.0000 0.4448 0.4626 0.6503
C11 C 1.0000 0.5544 0.572 0.5759
C12 C 1.0000 0.538 0.518 0.6891
H10 H 1.0000 0.5599 0.4709 0.6504
C13 C 1.0000 0.4391 0.5181 0.8512
C14 C 1.0000 0.464 0.4514 0.9196
H11 H 1.0000 0.4484 0.4107 0.8472
C15 C 1.0000 0.5577 0.5266 0.8513
C16 C 1.0000 0.5426 0.4571 0.9196
H12 H 1.0000 0.6085 0.5455 0.869
H13 H 1.0000 0.5638 0.419 0.8472
H14 H 1.0000 0.5516 0.5893 0.3472
H15 H 1.0000 0.4362 0.5811 0.3472
H16 H 1.0000 0.6051 0.5925 0.5844
S1 S 1.0000 0.4901 0.6377 0.5995
S2 S 1.0000 0.494 0.5832 0.9272

S3 S 1.0000 0.5099 0.3623 0.0995



S4 S 1.0000 0.506 0.4168 0.4272
data_S.anti.cif
_publ_section_comment

simple cif for 1D nanostructure

2

_cell length a20.0(0)
_cell_length b 20.0(0)

_cell length ¢ 4.6612(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space group name H-M'P 1'
_symmetry Int Tables number 1
_symmetry_cell setting triclinic

loop

_atom_site label

_atom_site_type symbol
_atom_site_occupancy
_atom_site_fract x

_atom_site fract y

_atom_site fract z

H1 H 1.0000 0.3918 0.4419 0.2064
H2 H 1.0000 0.3856 0.5446 0.7065
C1 C 1.0000 0.4593 0.5239 0.3573
C2 C 1.0000 0.4426 0.4613 0.1781
C3 C 1.0000 0.5375 0.5286 0.3573
C4 C 1.0000 0.5616 0.4685 0.1781
H3 H 1.0000 0.6144 0.4553 0.2065
C5 C 1.0000 0.4384 0.5315 0.6781
C6 C 1.0000 0.4625 0.4714 0.8573
H4 H 1.0000 0.4473 0.4257 0.7453
C7 C 1.0000 0.5574 0.5387 0.6781
C8 C 1.0000 0.5407 0.4761 0.8573
H5 H 1.0000 0.5612 0.4326 0.7453
H6 H 1.0000 0.6082 0.5581 0.7064
H7 H 1.0000 0.5527 0.5743 0.2453
H8 H 1.0000 0.4388 0.5674 0.2453
S1 S 1.0000 0.5062 0.398 0.2757
S2 S 1.0000 0.4938 0.602 0.7757



data P.syn.cif

_publ_section_comment

2

simple cif for 1D nanostructure

2

_cell length a20.0(0)

_cell length b 20.0(0)

_cell length ¢ 4.9864(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"
_symmetry Int Tables number 1
_symmetry_cell setting triclinic

loop

_atom_site label
_atom_site_type symbol
_atom_site_occupancy
_atom_site_fract x

_atom_site fract y

_atom_site fract z

C1 C 1.0000 0.4619 0.5319 0.9
C2 C 1.0000 0.4445 0.4921 0.65
H1 H 1.0000 0.3933 0.4727 0.65
H2 H 1.0000 0.3933 0.4727 0.15
C3 C 1.0000 0.4445 0.4921 0.15
C4 C 1.0000 0.4619 0.5319 0.4
C5 C 1.0000 0.541 0.5404 0.9
C6 C 1.0000 0.5665 0.5056 0.65
H3 H 1.0000 0.6204 0.4959 0.65
C7 C 1.0000 0.541 0.5404 0.4
C8 C 1.0000 0.5665 0.5056 0.15
H4 H 1.0000 0.6204 0.4959 0.15
H5 H 1.0000 0.4367 0.5809 0.9
H6 H 1.0000 0.4367 0.5809 0.4
H7 H 1.0000 0.5544 0.5943 0.9
H8 H 1.0000 0.5544 0.5943 0.4
P1 P 1.0000 0.5106 0.4247 0.15
P2 P 1.0000 0.5106 0.4247 0.65
H9 H 1.0000 0.4706 0.3614 0.6499
H10 H 1.0000 0.4706 0.3614 0.1501



data_P.syn-anti.cif

_publ_section_comment

2

simple cif for 1D nanostructure

2

_cell length a20.0(0)
_cell_length b 20.0(0)
_cell_length ¢9.1136(0)
_cell_angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"
_symmetry Int Tables number 1
_symmetry_cell setting triclinic

loop

_atom_site label

_atom_site_type symbol
_atom_site_occupancy
_atom_site_fract x

_atom_site fract y

_atom_site fract z

H1 H 1.0000 0.3891 0.4558 0.3808
H2 H 1.0000 0.3926 0.4082 0.0912
H3 H 1.0000 0.3804 0.5752 0.5912
H4 H 1.0000 0.3839 0.5276 0.8808
C1 C 1.0000 0.4572 0.542 0.4302
C2 C 1.0000 0.4412 0.4714 0.3653
C3 C 1.0000 0.5363 0.5478 0.4302
C4 C 1.0000 0.5623 0.4802 0.3654
H5 H 1.0000 0.6161 0.4724 0.3808
H6 H 1.0000 0.4404 0.5258 0.1628
C5 C 1.0000 0.4621 0.4785 0.202
C6 C 1.0000 0.4445 0.4256 0.0849
H7 H 1.0000 0.5552 0.5342 0.1628
C7 C 1.0000 0.5406 0.4842 0.2021
C8 C 1.0000 0.5657 0.4345 0.0849
H8 H 1.0000 0.6196 0.4248 0.0912
C9 C 1.0000 0.4343 0.5655 0.5849
C10 C 1.0000 0.4594 0.5158 0.702
H9 H 1.0000 0.4448 0.4658 0.6628
C11 C 1.0000 0.5555 0.5744 0.5849
C12 C 1.0000 0.5379 0.5215 0.702



H10 H 1.0000 0.5596 0.4742 0.6628
C13 C 1.0000 0.4377 0.5198 0.8653
C14 C 1.0000 0.4637 0.4522 0.9302
HI1 H 1.0000 0.4485 0.4131 0.8526
C15 C 1.0000 0.5588 0.5286 0.8653
C16 C 1.0000 0.5428 0.458 0.9302
H12 H 1.0000 0.6109 0.5442 0.8807
H13 H 1.0000 0.5636 0.4215 0.8526
H14 H 1.0000 0.5515 0.5869 0.3526
H15 H 1.0000 0.4364 0.5785 0.3526
H16 H 1.0000 0.6074 0.5918 0.5912
P1 P 1.0000 0.4896 0.6425 0.6075
P2 P 1.0000 0.4939 0.5841 0.9544
P3 P 1.0000 0.5104 0.3575 0.1076
P4 P 1.0000 0.5061 0.4159 0.4544
H17 H 1.0000 0.5098 0.366 0.3421
H18 H 1.0000 0.5119 0.3369 -0.0438
H19 H 1.0000 0.4902 0.6339 0.8421
H20 H 1.0000 0.4881 0.6631 0.4562

data_ P.anti.cif

_publ_section_comment

9

simple cif for 1D nanostructure

b

_cell length a 20.0(0)

_cell length b 20.0(0)

_cell length ¢ 4.6392(0)

_cell angle alpha 90.0000(0)
_cell_angle beta 90.0000(0)
_cell_angle gamma 90.0000(0)

_symmetry space_group name H-M'P 1"
_symmetry Int Tables number 1
_symmetry cell setting triclinic

loop

_atom_site label
_atom_site type symbol
_atom_site_occupancy

_atom_site fract x

_atom_site fract y

_atom_site fract z

H1 H 1.0000 0.3899 0.4434 0.2238



H2 H 1.0000 0.383 0.5406 0.7239
C1 C 1.0000 0.4588 0.5229 0.3806
C2 C 1.0000 0.4418 0.4601 0.2001
C3 C 1.0000 0.5375 0.5284 0.3806
C4 C 1.0000 0.5632 0.4687 0.2001
H3 H 1.0000 0.617 0.4594 0.2239
C5 C 1.0000 0.4368 0.5313 0.7001
C6 C 1.0000 0.4625 0.4716 0.8806
H4 H 1.0000 0.4477 0.4259 0.7655
C7 C 1.0000 0.5582 0.5399 0.7001
C8 C 1.0000 0.5412 0.4771 0.8806
H5 H 1.0000 0.5622 0.434 0.7656
H6 H 1.0000 0.6101 0.5566 0.7239
H7 H 1.0000 0.5523 0.5741 0.2655
H8 H 1.0000 0.4378 0.566 0.2655
P1 P 1.0000 0.5073 0.3964 0.313
P2 P 1.0000 0.4927 0.6036 0.813
H9 H 1.0000 0.5099 0.36 0.047
H10 H 1.0000 0.4901 0.64 0.5468
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