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Crystal Data and Methods
CCDC depositions 841955, 841956, 841957, 8883748168, 948168, 948167 contain the
supplementary crystallographic data for this papEnese data can be obtained free of charge from

The Cambridge Crystallographic Data Centre wiaw.ccdc.cam.ac.uk/data_request/cifAs the

individual crystal sizes were small (i.e. in theaga of 40-60 pm) or produced weak diffraction
patterns, structural analyses were performed onMWé& micro-crystallography beam-line at the
Australian Synchrotron, Clayton, Victoria. Thedestation comprised @& goniostat with a Quantum
210r area detector. Data were collected usingBlue Ice GUT and processed using the XDS
software. Due to hardware constraints (fixed dete@angle, minimum detector distance) the
maximum obtainable resolution at the detector edlas approximately 0.81A. The structures were
solved and refined using the programs SHELXS-97 SiHELXL-97, respectively. The program X-
Seed was used as an interface to the SHELX prograntsf@mpreparation of the figures. Plausible
positions of hydrogen atoms in water moleculesthrdamide, were located in the difference Fourier
map, and were refined such that O-H distances vesteained to reasonable values (0.88-0.98A); all

other hydrogen atoms were placed in calculatediposiusing a standard riding model.

Crystal structure ol (CCD 841955), crystal structure 8(CCD 841957), and crystal structureof
(CCD 841956) are reported in our previous papef.18¢ P. Johnston, C. Braybrook and K. Saito,
Chem. &ci., 2012, 3, 2301-2306.Crystal structure oR (CCD 888374) is reported in Ref 20) P.
Johnston, E. I. Izgorodina and K. Satotochem. Photobiol. <ci., 2012, 11, 1938-1951.
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Crystal structure of 5 (CCD 948167):

Triclinic crystals that were suitable for structuemalyses were difficult to obtain fds. After
repeated attempts to produce adequate crystaldaadrom the Synchrotron, the crystal structure of
5 was finally determined by merging two partial d&tis to give the structure shownHRigure S1.
Referring to the structure &fin Figure S1, incorporation of the odd numbersi8-N3 C; alkyl spacer
appeared to cause non-equivalence of the two thympmopanoate moieties due to the alkyl spacer
adopting a cisoidal conformation close to one efriings ¢ N3-C-C-C = -56.5°). Subsequently, the
orientation of the two thyminyl rings in the monanaoproached perpendicularityG6-oN3-N3-
BC6 = 74.1°), whereas in the, Cand G-linked 7 (see below) monomer structures, the thyminyl rings
were coplanar (C6-N3-N'3-C'6 = -180°).

Non-equivalence of the thyminyl propanoate moieti€s was also observed when the conformations
of the two intramolecular propanoate chains werapared. Figure Sla shows that at one end of the
monomer, the propanoate moiety adopts the usudl dbeonformation observed in the, @nd G
monomer structures (denotedconfiguration), while the second propanoate moigtythe G (5)
monomer molecule, adopts a linear conformation @tep-configuration). In thé structurefrans-

anti type stacking occurs between thyminyl moietieefghbouring monomer molecules bearing
propanoate chains with an equivalent conformati@n {wo a-a. thyminyl moieties to give aype Il
thyminyl pair, or twoB-p thyminyl moieties to give a nelwype |11 thyminyl pair). From the crystal
structure, it appears that thea Type |l pairs are stabilised by a weak intermolecular C4=0
~**C=0(ester) electrostatic interaction (d = 3.02 ihjle thep-p Type |11 pairs could be stabilised
by an intermolecular C6HD=C(ester) interaction (d = 2.28 A, torsion anglg.26 for ester
C=0"HC6). When the olefinic packing was examined, itsweted that the olefinic separation
distance between theo pairs was d = 4.68 A (centroid-centroid) and teegaration between tifep

pairs was d = 3.74 A (centroid-centroid).
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d=3.74A
Cisoidal N3-N3 bridge

(d)

B-N1-chain conf. a-N1-chain conf.

Figure S1 Crystal structure 05. (&) Monomer alignment occurring along a row with theandf N1-chain conformations
indicated. In this structure, tiNd chains of the-a pairs bend inward toward thieans-anti TA ring stack Type I1), while
the linearB-p pairs formType Il trans-anti (TA) thyminyl ring stacks.(b) Closest thyminyl pairing is observed between
Type Il pairs to give an olefinic separation distance.@#3A. (c) Monomer packing diagran(d) Monomer witha andp-

N1 chains and a cisoid&l3-N3 propyl bridge.

Crystal structure of 9 (CCD 948168):

Monoclinic crystals o® were obtained by crystallisatio from EtOAc. Thgstal structure oB in
Figure S2 reveals that the thyminyl rings are co-planar agle monomer molecule, while the core
aryl ring lies along a plane roughly perpendicutathe plane of the thyminyl rings. The core aryl
unit joins to the thyminyl ring at thid3 position through a bond angle of 113.3° (N3-C1I65C The

N1 propanoate chains adopt the usual beptconformations, although there appears to be some
unresolved disorder in the ester moieties whickldda larger than normal thermal ellipsoids for the
015, 013 and C14 atoms of the ester moiety. Tisea¢éso some residual electron density near the
carbonyl 013 (q = 0.68; g-O13 d = 1.009 A) that banattributed to the unresolved disorder. These

Supplementary information



factors indicate that the ester carbonyl groupsess some conformational variation that was unable
to be sensibly modelled.

Referring to the crystal structure @fit can be seen that monomer molecules form rovesdirection
perpendicular to the b-axis, and the rows stack nddle b-axis to give the overall structure.
Proximity related thyminyl pairs are generated gldhe c-axis, although the olefinic separation
distance is too great for photo-reaction (d = 4397 Proximity related thyminyl pairs are generated
from thyminyl rings possessing bent) (propanoate chains that fold inwards into the ratgck
Figure S2 (Type Il). CloseType Il stacking was inhibited in the dimethoxyaryl-linkegbnomer
structure due to the perpendicular orientationhef aryl core (in relation to the thyminyl rings)dan
the protruding alkoxy chains which sterically bledklype | stack formation between neighbouring
thyminyl rings. As can be seenfingure S2a, theType |l stacking was displaced which lead to the
large olefinic separation distance of 4.97 A. @1@2=0H6C contacts (2.35 A, torsion angle -174°)
were also observed in the structure, which may hstedilised or at least contributed to the

displacement of th&ype Il stacks.

(a)

1ring offset
d=497A

(b) (c)
o-a
Typell
(displaced)

(d)

C6H~0=C2
(2.354)

Figure S2 Crystal structure 09. (a) Shows the extended alignment of the closest gelatenomers.(b) Shows olefinic
alignment in the closest thyminyl pair (atoms irnvenl the C=C bonds are represented as sphefe@sMonomer packing
diagram(d) Close C6HO=C2 contacts (2.35 A).
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Crystal structure of 10 (CCD 948169):

A photo-stable crystalline sample 1 was obtained by recrystallisation of the monomemf EtOACc.

It was difficult to find suitable analytical qualitcrystals in the sample, as the mounted crystals
generally produced twinned diffraction patternsfteAseveral attempts, the structureFigure S3
was eventually obtained. However due to a comigminabf poor quality crystals and hardware
limitations at the Australian Synchrotron MX1 bearal(i.e. fixed detector angle, minimum detector
distance allowing a maximum obtainable resolutibtha detector edge of approximately 0.81A), the
data completeness of the solved structure was B®8%0]. Nevertheless the structure solution
obtained, gave a reasonable refinement (R = 0.0a68) molecules of the diethoxyaryl-linked
monomer 10, were found to possess similar conformations ttemdes of.

The crystal structure ofl0 contains two crystallographically independent mmeo molecules
(henceforth denoted andB) in the asymmetric unit cell. In both cases, thgminyl rings are
co-planar, while the core aryl rings lie along ar@ roughly perpendicular to the thyminyl ring @an
However in molecul& (Figure S3a), the core aryl unit joins to the thyminyl ring thie N3 position
through a bond angle of 115.05° (N3-C16-C17), while¢he second molecul®) the bond angle is
slightly less (111.91°, N25-C38-C39). The ethokyiaos branching from the aryl moieties are also
different between the molecules: #dthe torsion angle of the ethoxy chain is -166@fg-020-C21-
C22), and for B it is +175.1° (C40-O41-C42-C43).bisth A andB, theN1 propanoate chains adopt
bent @) conformations that are roughly perpendiculartte thyminyl ring (forA, C4-C10-C14 =
86.9°; forB, C26-C32-C36 = 83.26"), although there appeatsetsome conformational disorder in
the ester moieties of both molecules which cawmgef than normal thermal ellipsoids for atoms 015,
013 and C14 in molecul&e and 037, O35 and C36 h

Upon examination of the extended monomer packihgyas noticed that thé-type monomers
formed continuous rows in a direction perpendictdahe c-axis. Proximity related thyminyl paiifs o
type A are generated by stacking down the c-axis, althahg olefinic separation distance was
outside of the photo-reactive range (d = 4.670%A). The B-type monomers formed rows in a
direction perpendicular to the b-axis, and proxymilated thyminyl rings stacked down the b-axis.
In the latter case, the proximity related ringssessed a large olefinic separation distance of 4.94
Rows of typeA molecules and typB molecules stacked in an alternating pattern te ¢five overall
structure shown ifrigure S3c. Large solvent-accessibe channels run down thésarathe structure
(Figure S3d), which are proposed to contain disordered solwgaiecules (not included in the refined

structure).
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Large channels that are probably
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molecules

Figure S3 Crystal structure of0. (a) Shows the extended alignment of the closest eelgfge A monomers(b) Shows the
olefinic alignment in the closest thyminyl pair flg/A monomers, atoms involved the C=C bonds are repegs@stspheres)
(c) Monomer packing diagran#s-type monomers are shown in red, &ty/pe monomers are shown in blue (viewed down
the c-axis). (d) View down the a-axis reveals the large channels dhe proposed to contain disordered solvent ratedec

(e) Partial structure with some of the short C2#BC contacts indicated.
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Powder (P-XRD)
The powder X-ray diffraction data were collectedngsa Bruker D8 Focus powder diffractometer

with CuKo radiation (1.5418 A) at 40 kV and 30 mA. The povedk crystalline samples were
analysed betweerdZngles of 5°- 60°, and the samples were scanredaaé of 1 deg.mih(step size
206 = 0.02°).

10 exp. WM

10 sim. 1 . Aot i,
9 sim.
12 exp.

8 exp.
14 exp. _A_A_j"\___rw“&___
14 exp. —W’M
7 sim. k—l
2 axp. ——J\-—J‘-m—--—JIL—A—-*f”\——»"‘M--—w-—-—-—
5 exp. LLA Mo ph, ‘M\_Jﬁg A an
5 sim.
3 exp.

3sim. A A,
1 exp.

2 exp. —&.4\ —
2 sim. A e, -L—L.J—-m—...A-nd-.—.n—._.

11 sim.
1 exp.
1 sim

4 exp: A J..m..)\__/\ N

5 10 15 20 25 30 3F
2Theta

Figure $4 P-XRD of compounds. exp = experiment, sim = simaifat
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