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1 General Methods

Dry toluene CHG| CHC}L, THE NEg and pyridinewere obtainedfrom the solvent drying system MBraun MB
SP$-BenchTop under nitrogen atmosphere,(Hcontent < 20 ppm as determined by Kaidchertitration).
N,N-Diisopropylamine i(lPrNH) was distilled from Caldnd kept over activated molecular sieves (3 4138

mesh). Unless specified otherwise, all other solvents were used as commercially supplied. Flash
chromatography was carried ousingSiQ (60 A, 23@400 meshunder positive pressure. Analytical tHimyer
chromatography was carried out on alumintmacked silica gel 60 F254 platesS G N2 f Sdzy SGKSNJ ot
was used unless specified otherwise.

All UMvisNIR spectra were recorded in sban using a Perkihambda 20 spectrometer (1 cm path length
quartz cell). Chloroform (containirgg.0.5% ethanol as stabilizer) or toluene was used for all titratiottsowt
any further purification(HPLC gradelfluorescence lifetimes were obtainé@m time correlated singl@hoton
counting (TCSPC) using a sifmieton avalanche diode detector with a tinresolution of 40ps.¥

Unless stated otherwiséH and*C NMR spectra were recorded at 298 K using a Brukiéir AM400, a Bruker

AVII 5000r a Bruker AMI 700 instrument*H and™*C NMR spectra are reported in ppm; coupling constants are
given in Hertz, to the nearest 0.1 Hz. The solvent used was @WBi€h was calibrated to residual Ckl&tl 7.26

ppm. Diffusion coefficients were measured 288 K in CDgUsing a double stimulated echo sequence for
convection compensation. The hydrodynamic radius was estimated from the diffusion coefficient using the
StokeEinstein equation with a viscosity for CDa2I298 K of 5.28 x 1bKg ni* s*.

MALDIToF spectra were measured at the EPER®ational Mass Spectrometryacility (NMSFSwansea)
using the Applied Biosystems Voyager-BJR or at the University of Oxford usiagVaters Micro MX
spectrometer utilizing dithranolor trans-2-[3-(4-tert-butylphenyl}2-methyl-2-propenylidene]malononitrile
(DCTB#as a matrix.

Size exclusion chromatography (SEC) was carried out Bairigad BioBeads $X1(40¢80>Y o6 Sl R &A1l
Analytical GPC was carried out using JARFEA (8 x500) and JAIGEIHA (8 x500)columns in THF 1%

pyridine as eluent with a flow rate of 1.0 mL/miSemipreparative GPC ag carried out on a Shimadzu
Recycling GPC system equipped with 20@D pump, SRPEOA UV detector and a set of JAIGEL 3Hx @00

mm) and JAIGEL 4H (2600mm) columns in toluena 1% pyridine as the eluent at a flow rate of 3.5 mL/min.
Where indicated\NEg-deactivated silica was used, which was prepared by stigislyirry ofsilica inPEgeo 3%

NEg at 20 °Covernight before removing the solvents undedreed pressure.



2 CompoundNaming System

The compounds discussed in this manuscript are systematiedlgted according to the following naming
system:

Porphyrin monomers RP1R

LinearPorphyrinoligomers RI-PN[byey]-R in which

| : denotes linear.

N : number of porphyrin units in the linear oligomer.

by : xis the numberof butadiyne[b] links between the porphyrin units in the linear oligomer.

e : yis the numberf ethyne[e] links between the porphyrin units in the linear oligomer.

R = H, Br, TMS (denotinglesSitacetylene), CPDMS (denotifgN(CHsMe,Stacetylene), CPDIPS (denoting
CN(CHh)s(i-PrypStacetylene) HG (denotingunprotectedacetylene).

Cyclic porphyrin hexamers  c-P6[be] in which

c: denotes cyclic

b, : Xis the number of butadiynfb] links between the porphyrin units in theyclicoligomer,
e : yis the number okthyne [] links between the porphyrin units in theyclicoligomer.

The schematic representatiorof the nanorings (Figure S1)showsthe porphyrin units as black spheres
interconnected by eithebutadiyne (in black) or ethynyl linkages (in red).

Templates ardabeled T6 and T6* having phenyl or acetylene links between the hexasubstituted central
benzene moiety and the pyridine arms, respeely:

T6*

Peak assignments il arelabeledaccording to the following conventions:

al®y a2® (belongs to EITHER® or a2”)
al1® 2% (belongs to BOTH1® anda2®)
alc3 (belongs toal, a2, a3, with andwithout #)

Correlations ir2D*HNMR ardabeledaccording to the following conventions:

S strong correlation
w: weak correlation
o: overlap



Figure SL: Chemical suctures, compound labels and schematic representations of the compounds irsethis study
Ar = 3,5bis(trihexylsilyl)phenyl.

3 Synthetic Procedures

Monomers Br-P1Br? Br-P1HE CPDIP$1H® and CPDIP®1GH/Y templates T6"® and T6*¥ and
porphyrin nanorings-P6[ks]- T6'® and c-P6[eg]- T6** were prepared as reported previously.
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3.1 Synthesis ot-P6[bse]- T6and c-P6[bse]

=—CPDMS
Pdy(dba)g, Cul,
PPh,
Br: Br ——— > Br ——CPDMS
40% Br-P1-Br
23% Br-P1-CPDMS

CPDMS Ar 16% CPDMS-P1-CPDMS  Ar
Il Br-P1-Br Br-P1-CPDMS CPDMS-P1-CPDMS HC,-P1-CPDMS
e K»COs | 100% A N
Zn(OT),, TMS-CI Pdy(dba)s,
Br: = — > Br =—TMS AsPhy
75% 64%
Ar Ar
Br-P1-TMS
Ar HC,-P1-CPDMS (excess)
Pd(PPh3),Cly, Cul
1,4-benzoquinone TBAF
-~
50% 94%
Ar Ar
Ar
CPDMS H
Ar
Ar
I -
CPDMS
CPDMS-£P4[b,e]-CPDMS
Ar
TBAF | 100%
T6, Pd(PPh3),Cl,, Cul, c-P6[bge]*T6
1,4-benzoquinone
Ar 37%
DABCO | 83%
HC,-P1-CPDMS (excess) | ‘ TBAF | ‘ ]

Pd(PPh3),Cl,, Cul 100%
1,4-benzoquinone

68%
Ar

HC,-£P4[b,e]-C,H CPDMS-£P6[b,e]-CPDMS HC,-+P6[b,e]-C,H

SchemeS1 Synthesiof c-P6[be]-T6.We also prepare€PDMS-P6[hye]-CPDM3y couplingH,Gl-P2[e}GH with excesdH,GI-P2[b}
CPDM®ut we found thatc-P6[bse]- Téprepared by this more direct route was alwaysntaminated by small amounts ofP6[k:]- TG
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Br-P1-CPDMS

Ar

Br Br ——m

Ar

Br-P1-Br Br-P1-CPDMS THS

Br-P1-Br (1.40 g, 0.77 mmol), Pddba); (70 mg, 0.077 mmol), Cul (15 mg, 0.077 mmol) and triphenylphosphine

(40 mg, 0.15 mmoNvere placed in a 25ML twonecked flaskDry toluene (36 mL) andPrLNH (36 mL) were

added and the mixture was deoxygenated by frepaenpthaw cycles. Cyanopropyldimethylsilylacetylene (97
>S[Z ndcH YY2f0 6F4& | RRSR |y R45(KE 40NBin dfter viticfi TLDRHE (i dzNB
so CHCL 4:1) showedthe desired statistical distribution of products. The volatiles were remougedacuoand

the residue was purified by column chromatograg®yQ; gradient of Plgso/CH,Ch 1000 to 1:1)affording the

desired producBr-P1-=CPDMJ332 mg, 23%) as a green solid. Furthermore, starting mairRl-Br (559 mg,

40%) and the biacetylene substituted produc€PDMSP1-CPDMS230 mg, 16%for characterizationsee

below) were obtained.

'H NMR 400MHz,CDGJ, 298 K) d,9.72 (d,J= 4.5Hz, 2Hal/a1"), 9.67 (dJ= 4.5 Hz, 2Hhl/al®), 8.94 (dJ=
4.5 Hz, 2Hp1/b1%), 8.91 (dJ= 4.5 Hz, 2Hy1/b1"), 8.24 (d,J= 1.2 Hz, 4Hy), 8.01 (tJ= 1.2 Hz, 2H)), 2.08 (tJ
= 7.0 Hz, 2HCPDM&CH), 2.04 (m, 2HCPDMSCH), 1.49,0.90 (m, 156H, THS), 1.18 (m, &®DMSCH), 0.61
(s, 6H,CPDMSCH) ppm.*C NMR (25 MHz, CDGJ 298 K):@- 153.0, 151.5, 150.6, 148).1406, 1403, 139.4,
1352, 1337, 133.4, 133.2, 131.2, 124.0, 119.8, 108.9, 80899, 994, 337, 318, 242, 22.8, 211, 209, 163,
14.3, 13.0, 12.8, 1@ ppm. MALDFToFm/z 1883.77 (calculated fdiC,1Hg BrNSEZN]: 1884.17.

CPDM&P1-CPDMS

Br Br ——>

Ar

Br-P1-Br CPDMS-P1-CPDMS THS

Br-P1-Br (454 mg, 0.25 mmolRd(PP§.C} (35 mg, 0.05 mmol) an@ul(9.5 mg, 0.05 mmol), werplacedin a
Schlelk tube, and placed under argon atmosphere by three vacwaugon refill cycles. Dry toluene (25 mi)
PLNH (4.5mL)and pyridine (0.8nL) were injected to thé&chlenktube. 3-Cyanopropyldimethylsilylacetylene
(151 mg 0.16 mL,1.00 mmol) was added by syge. The reaction mixture was stirred at 3D under argon
atmosphere for 2.5 h. The solvents were removied vacuo and the residue was purified by column
chromatography $iQ; gradient of Plgs/CHCL 10:1 to 5:1 to 2:1) affording the desired prodU CEDMSP1-
CPDM&g419 mg, 79% yie)das an oilgreen solid.

'H NMR (40(MHz, CDG) 298 K):d; 9.63 (d,J= 4.5 Hz, 4Ha1), 8.88 (dJ= 4.5 Hz, 4Hp1), 8.22 (dJ= 1.2 Hz,
4H,0), 7.99 (tJ= 1.2 Hz, 2H)), 2.55 (tJ= 7.0 Hz, 4HCPDMSCH), 2.13 (m, 4HCPDMSCH), 1.46:0.89 (m,
156H, THS), 1.19 (m, 46PDMSCH), 0.59 (s, 12HCPDMSCH) ppm. C NMR (125 MHz, CRC298 K):d

152.2, 15@8, 1405, 140.2, 139.4, 138, 1333, 131.1, 124, 119.8, 10&, 101.0, 99.7, 77.4, 72.76.9, 33,

318, 242, 22.8, 211, 209, 163, 14.3, 13.0, 12.8, 1@.51.3 ppm. MALDIToFm/z 1953.10 ¢alculated for
[CrogH10aNeSEZNT: 1953.33).



Br-P1-GH:

Ar b1 Ar b1*
a1 at*
Br ——CPDMS —_— Br = c
° THS
Ar Ar P
Br-P1-CPDMS Br-P1-C,H THS

K:CQ (140 mg, 1.0 mmol) was added to a solutiorBofP1-CPDMJ95 mg 0.051 mmol) in THF (5 mMeOH

(5 mL) and pyridine (0.1 mL). The suspension was stirred at room temperature for 30 min before the mixture
was passethrougha plug(SiQ; PEqos/ CHCL 2:1+ 1% pyridine). The volatiles were removiadvacuoyielding
Br-P1-GH (90.3 mg 100%) as asgn solid.

'H NMR (400MHz, CDG) 298 K):d;9.75 (t,J= 5.0 Hz, 4H31,1%), 8.97 (dJ= 4.7 Hz, 2HhV/b1%), 8.94 (d,)= 4.7
Hz, 2Hpb1/b1%), 8.26 (dJ= 0.8 Hz, 4Hy), 8.02 (tJ= 0.8 Hz, 2Hy), 4.19 (s, 1K), 1.5%0.91 (m, 156H, THS)
ppm. BCNMR (100MHz, CDGJ 298 K):a:153.2, 151.5, 150.7, 845, 140.7, 140.3, 139.4, 135133.7, 133.4,
133.2, 131.4, 123.9, 106.7, 99.2, 86.0, 83.9, 33178, 24.2, 22.8, 14.3, 12¢pm. MALDIToFm/z 1758.62
(calculated for [G@eHh7:BrN:SiZn]: 1759.11.

Ar

a

Br = —_— Br
Ar

Br-P1-C,H Br-P1-TMS THS

Br-P1-TMS

Zn(OTH (1.20 g, 3.3 mmol) was placed inS&hlerk flask underargonatmosphere. CKCh (7.5 mL) and NEt

(0.9 mL) were added and this mixture was stirred for 30 BiFP1-GH (287 mg, 0.16 mmol) in GEL (3 mL)

was added and the reactiomixture was stirred for 1 h befor¢rimethylsiylOKt 2 NA RS é6nm >[ X nc
added. Themixture was stirred overnight after which MALDdF analysis confirmed completion. Saturated
aqueousNH,Cl was added and the orgarayer was extracted and washed witb@ The organic layer was

dried over MgS® and the volatiles were removedn vacuo The residue was purified by column
chromatography(SiQ; PEkqso/CHC) 15:1) affording the desired produdBr-P1-TMS(220 mg, 75%) a& green

solid.

'H NMR (400 MHz, CRG 1% pyridineds, 298 K):d; 9.63 (d,J= 1.2 Hz, 2Hal/a1"), 9.62 (dJ= 1.2 Hz, 2H,
al/al’), 8.84 (tJ= 4.8 Hz, 4Hy1,1%), 8.27 (dJ= 1.0 Hz, 4Hy), 7.97 (s, 2Hp), 1.4%0.87 (m, 156H, THS), 0.56
(s, 9H,TMS ppm. *C NMR (100 MHz, CRGI 1% pyridineds, 298 K):d- 153.0, 151.2, 150.5, 149.3, 140.9,
140.8, 139.0, 134.7, 133.2, 132.9, 132.6, 131.0, 123.4, 106.2, 100.5, 99.3, 95.6, 3324.3122.8, 14.3, 12.8,
0.44ppm. MALDToFm/z 1831.08 ¢alculated for [GgH:7eBrN:SsZn]: 1831.15.



HG-P1-CPDMS

Ar

CPDMS-P1-CPDMS HC,-P1-CPDMS THS

CPDM&P1-CPDMJ980mg, 050 mmol) was dissolved in CHB0 mL, with 13 mL EtOHand cooled to OC.
TBAK1.0M in THFQ.25 mL0.25 mmol) was added and the reaction was monitoredThyC REqeo/ CHCL 4:1).
After 20 min, the reaction was warmed to room temperature. After 50 min total reaction time, the reaction
was quenched by adding acetic actdo mL, 0.9 mmol) and passed through a short &i®; CHCL + 1%
pyridine) Solvents were removeith vacuoand theresiduewas purified by column chromatograph®iQ;
gradient of Pls/CHCh 4:1 to 1:1) to afford the bisleprotected producf! (214 mg, 25%) as a green solid,
mono-deprotected productHG-P1-CPDMS417 mg, 46%as a green solid, and starting matet@GPDMSP1-
CPDMS{200 mg, 20%) as a green solid.

'H NMR (400 MHz, CR3CP98 K):d; 9.65 (d,J= 4.5 Hz, 2H1/a1®), 9.59 (dJ= 4.5 Hz, 2Hhl/al’), 8.86 (dJ=

4.5 Hz, 4Hp1,1%), 8.21 (s, 4Hy), 7.97 (s, 2Hp), 4.14 (s)= 1H,0), 2.55 (t,J= 7.0 Hz, 2H;PDMSCH), 2.13 (m,
2H,CPDMSCH), 1.4%,0.90 (m, 156H, THS), 1.18 (m, ZDMSCH), 0.59 (s, 6HCPDMSCH) ppm. *C NMR

(100 MHz, CDg;1298 K):a: 152.3, 152.1, 150.7, 150.6, 140.9, 140.7, 139.1, 136.0, 134.8, 133.0, 132.9, 130.9,
130.7, 123.9, 122.5, 119.9, 110.0, 100.0, 99.5, 98.6, 86.9, 83.3, 33.7, 31.8, 24.2, 22.8, 21.1, 20.9, 16.4, 14.3,
12.8,¢1.27ppm. MALDFToFm/z 1829.08 ¢alculated for [G4HisNsSEZN]: 1828.29.

TMSI-P2[e}CPDMS

Ar Ar

Br =—TMS + CPDMS——

Ar Ar

Br-P1-TMS HC,-P1-CPDMS TMS-/-P2[e]-CPDMS THS

Br-PI-TMSO Mmon Y 3II HGMRECPDMSMINnnE YI I Pdddbgyo miV @€ 0 Y33 APl dH > Y
OMT ®o Y3IAZ pcdy >Y2f0 6SNB FRRSR Ayid2 I Ft-argodrefil | yR L
cycles. Dry THF (5 mL) axg (1 mL) were injected to the flask. The reaction mixture was stirred aCoior

17 h under argon atmosphere. Thehgents were removed and the residue was purifiedSBCtéluene + 1%

pyridine and further purified by column chromatograph8i@; gradient of PEs/CHChL 10:1 to 10:3) to

afford TMSI-P2[e}CPDM{163 mg, 64%) as a green solid

'H NMR (400 MHz, CR3C298 K):d;10.35 (dJ= 4.5 Hz, 2H1/a2), 10.33 (d,J= 4.5 Hz, 2Hg1/a2), 9.71 (d,)=
4.5 Hz, 2Hal"7a?"), 9.66 (dJ= 4.5 Hz, 2H1"a2), 9.06 (dJ= 4.5 Hz, 2H)1/b1*/b2/b2"), 9.05 (dJ= 4.5 Hz,
2H,b1/b1"/b2/b2%), 8.92 (dJ= 4.5 Hz, 2H)1/b1"/b2/b2"), 8.90 (d,)= 4.5 Hz2H, b1/b1"/b2/b2"), 8.31 (m, 8H,
0), 8.01 (m, 4Hp), 2.58 (t,J= 6.9 Hz, 2HCPDMSCH), 2.15 (m, 2HCPDMSCH), 1.5G,0.82 (m, 312H, THS),
1.18 (m, 2HCPDMSCH), 0.62 (s, 6HCPDMSCH), 0.60 (s, 9HTMS ppm.*C NMR (25 MHz, CDGJ 298 K)
152.6, 1526, 1525, 1524, 150.6, 15, 1506, 1505, 144.6, 14.0, 140.9, 140, 1406, 136.0, 138, 134.7,
133.0, 132.9, 130, 130.8, 130.7, 130.5, 129.1284, 1243, 1242, 1227, 1222, 119.9, 110.1108.6, 102,
102.7, 1009, 100.6, 10(5, 997, 985, 536, 41.5, 33.7, 33, 318, 31.7, 29.2, 24.2, 22.8, 21.1, 2020.6, 19.6,
16.4, 143, 13.0, 12.8, 12.6, 11.6, 0.51.2 ppm. MALDIToFm/z 3579.58 ¢alculated for [GsHseiNeSioZ] ™
3579.48.U\-vish Lw 0 (2t dzSy S 10 f M:ASA GBOINA SR (Y. 2B)) 495 (5.51), 430 (5.28).
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HG--P2[e}GH:

TMS-/-P2[e]-CPDMS HC,-I-P2[e]-C,H THS

TMSI-P2[e}CPDMS3109mg, 30.5>mol) was dissolved in GAL (10 mL) and pyridine (0.1 mDBAR1.0M in
THF,0.46 mL,0.46 mmol) was added and the reaction was stirred for 20 min at room temperature before
passinghrough a plug $iQ; CHG + 1% pyridine). The volatiles were removedracuoto afford HG-I-P2[e}

GH (97 mg, 94%) as a green solid.

'H NMR (500 MHz, C298 K):d,10.31 (d J= 4.5 Hz, 4H1), 9.66 (dJ= 4.5 Hz, 4H1"), 8.99 (d,J= 4.5 Hz,
4H,b1/b1%), 8.86 (dJ= 4.5 Hz, 4Hh1/b1"), 8.28 (s, 8Hp), 7.97 (s, 4Hp), 4.16 (s, 2H;), 1.4%,0.90 (m, 312H,
THS)ppm. *C NMR (125 MHz, CRC298 K):at 152.6, 150.7, 150.6, 145.5, 141.1, 140.7, 139.1, 136.0, 134.8,
133.05, 132.97, 130.8, 130.7, 124.1, 122.9, 102.9, 100.7, 98.9, 87.1, 83.2, 33.7, 31.8, 24.2, 22.8, ppr8, 12.8
MALDFToFm/z 3378.77 ¢alculated for [G4HssNsSEZ] " 3382.39.

CPDMSI-P4[hye]-CPDMS

CPDMS-/-P4[b,e]-CPDMS THS

HG-I-P2[e}GH (96 mg,29 mmol) andHG-P1-CPDM3417 mg, 0.23 mmo) were dissolved in dry toluene (25
mL). Pd(PRhCh (10 mg, 14 nmol), Cul(27 mg, 0.14 nmol), and 1,4benzoquinone §1 mg, 0.57 mmo) were
dissolved in a mixture of dry toluene (25 mL) andidPypNH & mL) and this catalyst solution was added to the
porphyrin solution. e reaction was stirred at room temperature and monitored by TLC. Aftethe mixture

was passed through a pl§iQ; CHG+ 1% pyridine). The solvents were removed and the residue was purified
by SEQtoluene+ 1% pyridingand further purified by recyclin@PQtoluene + 1% pyridindp afford CPDMS-
P4[lbe]-CPDMJ103 mg, 50%) as a yelldwown solid.

'H NMR(400 MHz, CDg1298 K):d; 10.34 (dJ= 4.5 Hz, 4Hal), 9.89 (overlappingoublets J= 4.5 Hz)= 4.5
Hz, 8Ha1"2), 9.61 (dJ= 4.5 Hz, 4Ha2"), 9.01 (dJ= 4.5 Hz, 4Hb1), 8.96 (overlappindoublets J= 4.5 Hz)=

4.5 Hz, 8Hb1"2), 8.87 (d,)= 4.5 Hz, 4Hb2"), 8.34(s, 8H), 8.27 6, 8H, 0), 8.02(m, 8H,p), 2.58 (t,J= 7.0 Hz,
4H, CPDMSCH), 2.16 (m, 4HCPDMSCH), 1.52,0.83 (m, 624H), 1.22 (m, 4€PDMSCH), 0.62 (s, 12H
CPDMSCH) ppm.**C NMR (125 MHz, CRC298 K):d- 1534, 153.1, 152,1522, 150.8, 15@®, 150.5, 15,

1438, 140.9, 140.7, 139, 136.1, 138.0, 134.9, 133, 1333, 133.1, 133.0, 130.9, 13).1245, 122.6, 119,

109.9, 103.5, 101, 1002, 99.5, 98.9, 88.5, 88.2, §2.825, 33.7, 31.8, 24.2, 22.21.1, 209, 164, 144, 14.3,
12.8,b1.3 ppm. MALDIToFm/z 7037.81 €alculated for [GiH70aN1eSieZni]™: 7036.87. UV-vis-NIR (toluene +
M2 LIE NJ® X 2 B16 6528Y, 659 (4.75), 483 (5.53), 460 (5.61).



HG-I-P4[e]-GH:

HC,-I-P4[b,e]-C,H THS

CPDMS-P4[he]-CPDMS88 mg, 12 nmol) was dissolved in GEL (5 mL)and pyridine (0.05 mLYBAR1.0M

in THFN.18 mL,0.18 mmol) was added and the reaction was stirred for 20 min at room temperature before
the mixture was passed through a pluj@; CHG + 1% pyidine). The solvents were removed &fford HG-I-
P4[lpe]-GH (84 mg, 100%) as a brown solid.

'H NMR (400 MHz, CRC298 K):d; 10.33 (dJ= 4.5 Hz, 4Hal), 9.91 (d)= 4.5 Hz, 4Ha1"/a2), 9.89 (dJ)= 4.5
Hz, 4Hal/a2), 9.67 (d,)= 4.5 Hz, 4Hh2"), 9.01 (dJ= 4.5 Hz, 4}b1), 8.96 (dJ= 4.5 Hz, 4+b1"/b2), 8.95 (d,]
= 4.5 Hz, 4Hb1%/b2), 8.88 (dJ= 4.5 Hz, 4Hb2"), 8.33(s, 8H0), 8.27 &, 8H, 0), 8.01(m, 8H,p), 4.17 (s, 2H0),
1.54¢0.82 (m, 624HTH$ppm. MALDIToFm/z 6785.3%(calculated for CizoHssN16SkeZy] - 6786.79.

CPDMS-P6[he]-CPDMS

CPDMS-/-P6[b,e]-CPDMS

HG-I-P4[e]-GH: (60 mg, 7.8mol) andHG-P1-CPDMJ156 mg, 78mol) were dissolved in dry toluene (15
mL). P@PPh),C} (8.4 mg, 12xmol), Cul (23mg, 0.12 mmao), andl1,4-benzoquinone (2 mg,0.85 mmo) were
dissolved in a mixture of dry toluene (15 mL) andiePpNH (2 mL). The porphyrin solution was added to the
catalyst solution. Thenixture was stirred at room temperature and monitored by TLC. After 3 h, the neixtu
was filtered througha plug (SiQ; CHGI+ 1% pyridine) The solvents were removed and the residue was
purified by SEGtoluene + 1% pyridine) and further purified by recycl®@C (toluene + 1% pyridirte)afford
CPDMS-P6[lye]-CPDMS57 mg, 68%) as a brown solid.

'H NMR (400 MHz, CRCP98 K):d;10.38 (d,J= 4.5 Hz, 4Hal), 9.98 (m, 16Ha1"2,2"3), 9.68 (dJ= 4.5 Hz,
4H, a3"), 9.10 (dJ= 4.5 Hz, 4+Hbl), 9.03 (m, 16H1",2,2%3), 8.94 (dJ= 4.5 Hz, 4Hb3%), 8.39(s, 8Hp), 8.37
(s, 8Hp), 8.31 6, 8H,0), 8.6 (M, 12H,p), 2.58 (t,J= 6.9 Hz, 4HCPDMSCH), 2.15 (m, 4HCPDMSCH), 1.52;
0.83 (m, 936HTHS), 1.21 (m, 48PDMSCH), 0.63 (s, 12H;PDMSCH) ppm.**C NMR (125 MHz, CD(298
K): a- 1535, 13.2,1528,1523, 151.0, 150.8, 1507, 143.6, 14®, 1407, 1403, 139.5, 135, 1353, 133.6,
133.3, 131.2, 128, 124.7, 122.6119.8, 101.4, 100.9, 96.87.6, 82.7, 33.7, 31.8, 24.2, 9221.1, 209, 16.3,
144, 14.3, 12.851.3 ppm. MALDIToFm/z 10441 ¢alculated for [GsgHi0adN2cSheZs |- 10441). UV-vis-NIR
602t dz2SYyS b a0 2ESNGEIBY 593 @.72% 493 (5.76), 464 (5.81).
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HG-I-P6[ye]-GH:

HC,--P6[b4e]-C,H THS

CPDMS8-P6[he]-CPDM{18 mg, 1.7mmol) was dissolved in GEL (2 mL)and pyridine (0.05 mLYBAR1.0M
in THF26 ., 26 mmol) was added. The reaction mixture was stirredZ@min at room temperaturdefore it
was passed through a plu®iQ; PEqs/CHCL 3:1 +1% pyridine). The solvents were removiedvacuoto
afford HG-I-P6[lye]-GH (17 mg, 100%) as a brown solid.

'H NMR (400 MHz, CQCP98 K):d, 10.34 (d,J= 4.5 Hz, 4Hal), 9.90 (m, 16Ha1"2,2" 3), 9.67 (dJ= 4.5 Hz,
4H, a3, 9.03 (dJ= 4.5 Hz, 4Hb1), 8.97 (m, 16Hb1%2,2%3), 8.89 (dJ=4.5 Hz, 4Hb3"), 8.35(s, 8H0), 8.32
(s, 8Hp), 8.28 6, 8H,0), 8.01 (n, 12H,p), 4.18 (s, 2Hc), 1.53,0.83 (M, 936Hppm. MALDIToFm/z 10191.76
(calculated for [€agH020N24ShsZ 6] - 10191.10)

c-P6[be]- TG

¢c-P6[bse]*T6

HG-I-P6[hye]-GH (13 mg, 1.3nmol) was dissolved idry CHG (14 mL) and dritPLNH(1.2 mL)T6(2.6 mg, 2.6
> Y 2wWas dissolved in CHEB mL) and added to thporphyrin hexamersolution underinert atmosphere.
Complex formation was confirmed by WA&NIR spectroscopy. A catalyst nise of Pd(PP#C} (90 mg, 0.13

mmol), Cul (24 mg, 0.13 mmol) and-bgnzoquinone (14 mg, 0.13 mmol) was added as solids and the reaction

progress was monitored by UXsNIR spectroscopy. After 4 h,ethmixture was passed throughpdug SiQ;
CHG + 1% pyridine). The solvents were removed and the residue was purifiS&E@yoluene + 1% pyridine)
and further purified by recyclinGPC (toluene + 1% pyridin®) afford c-P6[be]-T6 (5.4 mg,37%) as a red
brown solid.

'H NMR (500 MHz, CRCP98 K):d, 10.02 (d,J= 4.4 Hz, 4Hal), 9.43 (m, 16Ha2¢3), 9.37 (dJ= 4.4 Hz, 4H,
al”), 8.79 (dJ= 4.4 Hz, 4Hh1), 8.67 (m, 16Hp2¢3), 8.59 (dJ= 4.4 Hz, 4Hh1%), 8.31 (s, 8H2 (BH 8.28 (s, 4H,
2 O.N.96 (s, 4Hh1/p2/ p3), 7.95 (shoulder, 4H1), 7.94 (s, 8HL/ p2/p3), 7.91 (br s, 8H)2,3), 5.50 (d,J= 8.7
Hz, 4H! § 5.44 (dJ=8.4 Hz, 4H, i 5.35 (dJ= 8.7 Hz, 4H, ) 5.33 (dJ= 8.7 Hz, 4H, ) 5.25 (d,J= 8.7 Hz,
4H,11), 5.16 (dJ= 8.1 Hz, 4H, 1), 4.81 (m, 8H, B)¥4.68 (dJ= 6.4 Hz, 4H, M 2.06 (d)= 5.8 Hz, 4H
1.95 (m, 8H" H )X ©4%0.72 (M, 936H, THHpmM. MALDIToFm/z 11184 (calculated fofCrigHi06dNa0ShaZMy] "
11186. UVwvisb L w 06 i 2.4 0dESyI606.88), 874 5.79), 831 6.83), 790(5.69), 505 6.04), 441 6.77).
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c-P6[be]:

c-P6[bse]

A solution of freshly recrystallized DABCO in toluene (260 mg/mL) was prepd®&d Aolum(toluene) was
eluted with DABCO solutiaf20 mL)such that the top of the column was saturated with DABERG[b;e]- T6
ondn Y3IZI wasdssolved ¥ DABLO soluti@s mL)and loaded onto theSEQolumn. The column
was eluted with DABCO solutig@d mL)and subsequently with toluene. The collected material was diluted to
40 mL in toluene and washed with watét 3 50 mL). The toluene fraction was dried over Mga@6d
concentrated. The material was purified on a short fI8d3; PEoso/CHCL 4:1 + 1% pyridine)his procedure
was repeated twice to ensure complete template removal from the nanaodngeld c-P6[bse] (3.0 mg 83%

as a brown solid.

'H NMR (500 MHz, CR@ 1% pyridineds, 298 K):d,10.01 (dJ= 4.4 Hz, 4Hg1), 9.52 (n, 20H a1",a2c3), 8.74
(d, J= 4.4 Hz, 4Hp1), 8.67 (m, 20Hb1" b2¢3), 8.07 (s, 24Hp1c3,2 @3), 7.91 (s, 12Hp1c3), 1.4%0.72 (m,
936H, TH)pm. MALDIToFm/z 10192.86 (calculated for §&H10.0\24SbaZne] - 10189.09) UV-vis-NIR (toluene
+ 1% pyriding 0 f 2 803 (K.62Y, 610 (4.68), 502 (5.93), 442 (5.73).
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3.2 Synthesis ot-P6[bes|iT6* andc-P6[be;]

Ar A CPDIPS—= e
Pd(PPh3)2Cl
NBS cul
— Br CPDIPS —= =

60% (two steps)

A H-P1-H A Br-P1-H AT HC,-P1-H
96% | NBS
Ar Ar
L . CPDIPS—= TBAF
Br Br ———————————» CPDIPS—= =——CPDIPS ——»
Pd(PPh3),Cly, Cul 48%
95%
Pddbag A Br-P1-Br A CPDIPS-P1-CPDIPS A" HC,-P1-CPDIPS
75% | AsPhs
HC,-P1-H
—_—
THS
76% | NBS I_Q
THS
—_—
Pdodbaj

71% | AsPhg
HC,-P1-CPDIPS

Ar Ar Ar Ar Ar

CPDIPS =——CPDIPS
A A Ar Ar A CPDIPS-LP5[e,]-CPDIPS
53% | TBAF
—_—
Pddba; Ar A Ar A " HC,-£P5[e,)-CPDIPS
58% | AsPhs
Br-P1-Br ar A A
\\ =r N\ ESTEESTEN SN T
N\ /N“ N\ N=, N\ N=,
— =\ /Zn\ Ve /Zn\ 4 = /Zn\ 7 =
N N N N N
A ) N N ! N A \ = 7
_ | croPs—= Ar Ar A A " Br-1P6les]-CPDIPS
95% | Pd(PPh3):Clo
Cul

w h . . A’ " CPDIPS-+P6[es]-CPDIPS

96% | TBAF

Ar Ar Ar Ar Ar Ar

HC,-+P6[es]-CoH

SchemeS2 Synthetic overview of linear precursbiG-1-P6[g]-GH



Br-P1-Br:

Ar Ar
—_— Br Br
THS
Ar Ar g@
H-P1-H Br-P1-Br THS

A solution ofNBS(0.35 g, 2.0 mmol) idry CHGI (76 mL) was added to a solution of porphyirP1-H (1.5 g,
0.9 mmol) in dry pyridine (14 mL) and dry GHE0 mL) at¢78 C underinert atmosphere. The reaction
mixture was stirred a4l C for 1 h before acetone (10 mivas addedto quench the excess of NBS. The
solution was concentratednder reduced pressureand passed through a short plug (SiP&we/CHCh 5:1).
The solvent wasemovedunder reduced pressur® giveBr-P1-Br(1.58 g, 96%) as a red oil.

Characterizatiomlata matched those previously report&.

CPDIP®1-CPDIPS

Ar Ar

Br Br ———— >  CpPDIPS— =—CPDIPS

Ar Ar g
Br-P1-Br CPDIPS-P1-CPDIPS THS

PorphyrinBr-P1-Br (0.83 g, 0.46 mmol) was placed in an argon flushed Schlenk Bagkoluene (7 mL) and
dry i-PLNH (7 mL) were added-Cyanopropytliisopropysilylacetyleng0.48 g,0.49 mL2.3 mmol) was added.
The solution was freezegump-thaw degassed (3 cycles). While frozen, catalysts PgfPBH65 mg, 0.093
mmol) and Cul (8 mg, 0.046 mmolyvere added under a stream afgon, before performing threadditional
freezepump-thaw cycles. The solution was stirred at BD for 2 h before cooling to room temperature and
removing the solvents under reduced pressure. Tésidue wa subjected to a plugS{Q; gradient ofPEq

so CHCL 5:1t0 1:1) giving target porphyri€PDIP®1-CPDIP$.90 g, 95%) as a greenrple oily solid.

Characterization data matched those previously repoffed.

HG-P1H:

CPDIPS— > =

Ar
CPDIPS-P1-H

To a solution o€CPDIP®1-H (1.35 g, 0.72nmol) in dryCHCL (13 mL)was progressively added TBAF (L.
THF2.50 ni, 2.50mmol) underinert atmosphere over 15 min at room temperature until full deprotectivas
indicated by TLO he reaction mixture was directly passed through a short (Nlkg-deactivated Sig) CHCL)
and the solents removed under reduced pressureurificationby SEC (toluengjeldedHG-P1-H (1.13 g, 93%)
as a dark greenily solid.

Characterization datmatched those previously reportéd.
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H-P3[e]-H:

Ar Ar
“ + Br‘Br _—
Ar Ar

HC,-P1-H Br-P1-Br H-I-P3[e,]-H

To a dried, argon flushed Schletibe was addedr-P1-Br (0.28 mg, 0.15 mmol) andG-P1-H (0.65 mg, 0.38
mmol) together with dry THF4Q mL) and dry NE(5 mL) before performing two consecutive freqgaemp-

thaw cycles. While frozeRd,(dba); (13.5 mg,15 pmo) and AsPh (69 mg, 0.22 mmoNlvere added under a
stream of argon, before performing three additiorfeédezepump-thaw cycles. The solution was hedtto 60

~Cfor 2 d before cooling to room temperature and removing the solvents under reduced pressure. A short plug
(SiQ; PEaedo CHCL 5:1) followedby SEC (toluene 1% pyridine) yieldedH--P3[e]-H (580 mg, 75%ds a dark
brown oily solid.

Characterization data matched those previously repoffed.

Br-I-P3[e)]-Br:
Ar

THS

THS

H-i-P3[e,]-H Br-I-P3[e,]-Br

H-I-P3[&]-H (100 mg, 20 umol) was placed in a rodmattom flask. Argordegassed dry ethansaitabilized
CHG (4 mL), and dry pyridine (1.5 mL) were added before coolingy®& C In a second flask, a solution of
NBS (8 mg, 44 umol) in argodegassed dry ethangitabilizedCHG (9 mL) was prepared and subsequently
added to the first solution over 30 min gf8 C. Stirring was continued for an additional d&n at¢78 °C The
solution was allowed to warm tg41l Cin adry iceMeCNbath, and stirred for 1 h. Finally, the reaction
mixture was placed in an ice bath at@ for 45 minThe course of the reactiowasmonitored by'H NMR of
reaction aliquots. The reactiomixture was subjected directly to a short plug (SiEqs/ CHCL 5:1) yielding
Br-I-P3[&)]-Br (78 mg, 76%) as a ddskown oily solid.

Characterization data matched those previously repofted.
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CPDIP$P5[e]-CPDIPS

Br-i-P3[e,]-Br
+ > ——CPDIPS

THS

2%,

THS

HC,-P1-CPDIPS

CPDIPS-/-P5[e4]-CPDIPS

To a dried, argon flushed Schletibe was addedr-I-P3[e]-Br (68 mg, 13 umol) anllG-P1-CPDIP&L00 mg,
53 umol) together with dry THF (3.5 mL) and drysN&®5 mL) before performing two consecutive freeze
pump-thaw cycles. While froze®d,(dba)s (1.2 mg,1.3 umo) andAsPh (6.0 mg, 19.5 umolkyvere added under

a stream of argon, before performing three additiofi@ezepump-thaw cycles. The solution was heated to 60
~Cfor 2 d before cooling to room temperature and removing the solvents uneldmced pressure. A short plug
(NEg-deactivated SiQ; gradient of Phko/ CHCL 50:1 to 5:3, and subsequent short SE®luene +1%
pyridine) and recycling GPC (toluerel% pyridine) yielded CPDIP$P5[eg]-CPDIP$82 mg, 71%gas a dark
brown oily solid.

Characterization data matched those previously repoffed.

HG-l-P5[e)]-CPDIPS

CPDIPS-/-P5[e4]-CPDIPS = N ——CPDIPS
THS

A%

THS

HC,-I-P5[e,]-CPDIPS

To a solution ofCPDIP$P5[g]-CPDIP$0.151 g, 17.24mol) in dryCHCL (9 mL), dryethanotstabilizedCHG
(4.5 mL) and dry pyridine (0.1 mL) was progressively added TBA% if1.0HF0.17 mL, 0.17mmol) under
inert atmosphere over 15 min at @C. The course of the reactievasmonitored by TLC. The reaction mixture
was subjected directly to a short pl{§HEs;-deactivatedSiQ; CHG) to quench the excess of TBAF and purified
by flash column chromatographfNEt-deactivatedSiQ; gradient:PEqeo, PEosd/ CHCL 40:1 to 10:1)yielding
HG-I-P5[g]-CPDIP$%78 mg, 53%) as a ddokown oily solid.

Characterization data matched those previously repofted.
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Br-I-P6[e]-CPDIPS

HC,--P5[e,]-CPDIPS
+ — > Br — CPDIPS

Br-P1-Br THS

2%

THS

Br-I-P6[e5]-CPDIPS

To a dried, argon flushed Schletbe was addedHG-I-P5[e]-CPDIP$97 mg, 11.3 pmol) anBr-P1-Br (102

mg, 56.4 umol) together witldry THF (3.5 mL) and dry MNED.5 mL) before performing two consecutive
freezepump-thaw cycles. While frozed,(dba); (1.0 mg,1.1 umo) andAsPRh (5.2 mg, 17 umoljvere added
under a stream of argon, before performing three additioflezepump-thaw cycles. The solution was
heaed to 60 C for 3 d before cooling to room temperature and removing the solvents under reduced
pressure. A short plugNEt-deactivatedSiQ; CHCL), and subsequent short SEC (toluene) and recycling GPC
(toluene +1%pyridine) yieldedBr-I-P6[e]-CPDIP$7 mg, 58%4s a darlborown oily solid.

Characterization data matched those previously repoffed.

CPDIP$P6[e]-CPDIPS
Ar

o
CPDIPS-/-P6[es]-CPDIPS E—Q p

To a dried, argon flushed Schlenibe was adde®r-I-P6[g]-CPDIP® mo ®n Y32 wM®PHc ->Y2f 0

/t5Lt{ oOomMdon YII coduHdp >Y2f0 rPENH{1IKE)NEf@greipériormiRg\iree i 2 f dz

consecutive freezpumpthaw cycles. While frozen, PARRELO MT T >33 wHAn Y22 0% F YR
were added under a stream of argon, before performing three additional frgerepthaw cycles. The
solution was heated to 50C for 2 h before cooling to room temperature and removing the solvents under
reduced pressure. The residue was subjected to a pig-deactivatedSiQ; PEqso/CH.CL 1:1) giving target
CPDIP$P6[g]-CPDIPEL2.5 mg, 95%) which was directly used in the next step.

'H NMR (400 MHz, CRCP98 K)d,10.36:10.31 (m, 20Halc2,a3), 9.64 (dJ= 4.4 Hz, 4Hp3’), 9.0%8.99 (m,
20H,b1c2,b3), 8.87 (dJ= 4.4 Hz, 4Hh3"), 8.38 (s, 8Hy), 8.36 (s, 8Hy), 8.29 (s, 8Hy), 8.02:8.00 (M, 12Hp),

2.57 (t,J= 7.2 Hz, 4HCPDIPEH), 2.26.2.18 (m, 4HCPDIPEH), 1.540.70 (m, 968H, THEPDIPSpopm.
MALDIToFm/z 10453 (calculated for [@sHosd\NoeSheZrs 17 10458. UVvisbh Lw 0 G2 f dzSyY S .k M2
6 f 2 B73¢4189Y, 498 (5.15), 440 (5.01).
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HG-I-P6[e)]-GH:

o
HC,-/-P6[es]-C,H §Q
P

To a solution ofcPDIP$P6[g]-CPDIP® MH ®p Y I I M PHLhLOomYDE OY [AY R/NRE RNE LI
wasprogressively added TBAEGMINn THE T ®H >[ X TdH >Y2f0 |G NB2Y GSYLE
course of the reactiomasmonitored by TLC. The reaction mixture was subjected directly to a shortitg (
deactivated SiQ; CHC}) yielding HG-I-P6[g]-GH (12 mg, 96%) as a dark brown metalid. Due to the

tendency to homecouple in the presence of oxygen, the target is best directly subjectegdation

'H NMR (400 MHz, CRCP98 K)d,10.37%10.33 (m, 20Halc2,a3), 9.68 (d,J= 4.4 Hz, 4H3"), 9.049.01 (m,
20H,b1¢2,b3), 8.89 (dJ= 4.4 Hz, 4H3"), 8.38 (s, 8Hp), 8.37 (s, 8Hp), 8.31 (s, 8Hy), 8.03:8.01 (M, 12Hp),
4.18 (s, 2Hc), 1.560.71 (M, 936H, THEpm.
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HC,-1-P6[e5]-C,H

T6*
i.  Pd(PPh3),Cl,, Cul
1,4-benzoquinone
25%

ii. then SEC tol/py

THS

THS

c-P6[bes]

SchemeS3 Synthetic overview of-P6[be;].
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c-P6[be]-T6*

To a dried, argon flushed Schletibe was addedHG-I-P6[e]-GH(120Y 3= ™ ® ™ b T6* (2.84my, 3I5% R
>Y2f 0 G238 {e&handdstabiizédCHARNEML) and dry-PLNH (0.5 mL) before degassing by a

stream of argon and stirring for 15 min at room temperature. Under coufitev, 1,4benzoquinone (10 mg,

hbH >Y2f QLEbOtMBIOtVIAKE wmn >Y2f0 YR /dzL é6mn Y3IZI pH >Y2f(
min. The soltion stirred at room temperature for 1.5 h before removing the solvents under reduced pressure.

The residue was subjected to a short pldtEg-deactivatedSiQ, PEqs/CHCh 1:1), and subsequent short SEC
(toluene) and recycling GPC (toluené&% pyridine) giving target ring-P6[be]- T6* (3.2mg, 25%)xs a brown

solid

c-P6[be;]- T6* THS

'H NMR (700 MHz, CRC298 K)d9.93 (d,J= 4.2 Hz, 4H31%), 9.90 (dd,)= 8.9, 4.4 Hz, 16H2¢3), 9.36 (d,)=

4.3 Hz, 4Hal), 8.66 (dJ= 4.2 Hz, 4Hh1"), 8.61 (dJ= 4.8 Hz, 16H2¢3), 8.49 (dJ= 4.3 Hz, 4Hh1), 8.06 (s,

8H,2 (Bl 8.02 (s, 4H2 Q,M.92,7.90 (m, 20Hp1¢3,p2,3), 7.88 (s, 4Hp1), 4.40 (dJ= 6.1 Hz, 4H, M 4.21 (dJ

= 6.4 Hz, 8H, B), 2.00 (t,J= 6.1 Hz, 8H! B), 1.94 (dJ= 5.8 Hz, 4H ¥ 1.580.46 (m, 936H, TH®pmM.
MALDIToFm/z 10774 (calculated for fGHioadNseSbaZrs 17 10778).UM-visb Lw 0 G 2f dzSY S & ™3> L
o f 2 436 5139, 500 (5.74), 853 (5.45), 899 (5.40), 955 (5.15).
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c-P6[bel]:

o
a3* b3* ’_Q P

c-P6[bes] THS

To remove the templatec-P6[bg]-T6* (3.2Y 3 X n ®dwmas disyovéd in pyridine/toluene (100:1) and
subjected to repeated SEC (paturated with pyridine/toluene 100;143) and another plugNEt-deactivated
SiQ; PExeso/ CHCL 1:1) yielding desired templatiee c-P6[be;] (2.9mg,99 %)as a brown solid

'H NMR (700 MHz, CRCP98 K):d,19.94¢9.90 (m, 20Hal" a2c3), 9.43 (dJ= 4.3 Hz, 4Hal), 8.7%8.69 (m,
20H,b1% b2¢3), 8.62 (dJ= 4.4 Hz, 4Hy1), 8.02 (br s, 24Hy), 7.9%7.90 (m, 12Hp), 1.4&0.38 (m, 936H, THS)
ppm. MALDToFm/z 10097 (calculated for [€gHio2dN24SbaZs ]*: 10099. UV-vis-NIR (toluene + 1% pyridine)
<nax 0 T 2 A28 €545y, 494 (5.81), 780 (5.36).
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4 'H-NMR Assignment ofc-P6[bse]-T6, c-P6[bse], c-P6[be]-T6* and c-
P6[be]

In the following section, the full assignments of th&éNMR spectra of the nanoringsP6[bse] and c-P6[be],

with and without the templateT§*), are described. AlH-NMR spectra were recorded at 298 K using a Bruker

AMII 700instrument with CDGhs the solvent. The 2BNMR techniques COSY and NOESY were used to achieve
full assignment of the signals. COSY correlations are indicated in blue, NOESY correlations are indicated in red.
The assignment of the nanostructure vii# discussed systematically.

4.1 Assignment ofc-P6[lse]-T6

Assignment ofPorphyrin 1

We can assign théH-doubletat 10.02 ppm with confidence to protaal, on the basis of its unusual chemical
shift; this enables us to assidri through aCOSYorrelation(Figure ). The other distinct COSY correlation in
this regionbetween two 4Hdoubletsis assigned t@1” and b1* (supported by NOE correlations as discussed
below).
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Figure 8: Regionof the COSY correlation spectrum (500 MHz, §;D2@8K) ofc-P6[bse]- TG indicating the COSY correlation between
proton aland protonbl and protonal#andbl#

NOESY correlations from protad to 01, oQ, h nandi MFigures S3 and S4 enable the assignment of these
protons. Protonsh nandi nexhibita COSY correlation (not shown), confirgtheir assignment.
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NOEcrosspeaks correlatingpl/2 mdnd al” and b1* confirm their assignmen{Figure S). NOEs between
01/2 Camdpl could not be distinguished due to tlowerlap betweernol andpl.

at# b1 bt

01/ @
O
N

r7.85

~7.90

r7.95

r8.00

r8.05

1 (ppm)

r8.10

F8.15

r8.20

r8.25

r8.30

r8.35

r8.40

Al

e e L e o L e e T e e
10.1 10.0 99 9.8 97 9.6 95 94 93 92 91 90 89 88 87 86 85
2 (ppm)

Figure S: Region of the NOESY spectrum (500 MHz, {CP@8K) ofc-P6[bse]-T6 indicating the NOEs between protond/2 Qand
protonsal, al”, b1 andb1”.

4



Finally, NOEs frorh vandi Mo ! nand{ MFigure 8) (and a COSY correlation fromao + mnot shown),
complete the assignment of porphyrin 1.
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Figure $: Region of the NOESY spectrum (500 MHz,CPE8K) ofc-P6[se]- TG indicating the NOEs between protoas andb1 and
protonsgl anddl.
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Assignment ofPorphyrins 2 and 3

The assignment of porphyrins 2 and 3 follows from the assignment of porphyrin 1 using the COSY correlations
and NOEs from the template. There are NOEs frodo + HFigure 3) enabling the identification of pwhich

has NOEs to Bandh 8 (boththeh andi signals foporphyrins 2 and 3 overlagt 1.95 ppm and 4.81 ppm,

respectively.
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Figure $: Region of the NOESY spectrum (500 MHz,£P8EK) ofc-P6[hse]-T6 indicating the NOEs between protod$ and d2 and
subsequently protond2 andb2,3anda2,3.
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Proton! Hhas a COSY correlation torat 5.33ppm (Figure 8). There is another pair of template protons
displaying a COSY correlation which is assignedd6.50 ppm) and ¢5.35 ppm). This aggiment is further
confirmed by NOEs from rand! o the overlapping signal B (Figure 3).
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Figure 8: Region of the COSY correlation spectrum (500 MHz 5 CT¥BK) ofc-P6[lxe]- TG indicating the COSY correlation between
proton{ @nd proton’ @nd protont rand! H
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The signal at 8.31 ppm can be assigneé t@and2 Cas there is atrongNOE between the signal at 8.31 ppm
and theh B signal at 1.95 ppm and a very weak NOE between the signal at 8.31 ppm and8tsgnal at
4.81ppm (Figures9.
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FigureD: Region of the NOESY spectrum (500 MHz, P88 K) ot-P6[bse]- T6 indicating the NOEs between protoBs(Brand" 3
and/ H anol NOEs between protonsi83andi H B @2¢3 andb2¢3.
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The NOE between the signal at 8.31 ppm and the signal at 9.43 ppm identifies the laa2g3ashich itself
displays a NOE to the signal at 7.91, identifying this sigra2,agFigure $0). This also enables the assignment
of the multiplet at 8.67 ab2¢3 as this signal shows strong NOES teB, weak NOEs to B (Figure 8), strong
NOEs t@2¢3, and strong NOEs wR,3 and2 (BHFigure $0).
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Figure 30: Region of the NOESY spectrum (500 MHz,CP88K) ofc-P6[lxe]- T4 indicating the NOESs between protoa(Branda2-3
which subsequently shows NOE®)3, and indicating the NOEs betweb®-3to a2-3, 02,3and2 Bd
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Table SL: Correlation matrix depicting the COSY and NOE correlations ifHhEMR spectrum of-P6[bse]-T6 (labels;s. strong
correlation,w: weak correlationg: overlapping signals).
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4.2 Assignment ofc-P6[bse]

Assignment of Porphyrisl, 2 and 3

The'H NMR spectrum of-P6[bse] has more overlapping signals than its templatemplex counterpartc-
P6[lxe]- T6and hence most of the individual signals cannot be assignedcall assign the 4dbublet at 10.01
ppm with confidence to protoml; this enables us to assidnri through a COSY correlation (Figurd)SThere
is only one otheristinct COSY correlatioim this region between two 20#hultiplets which are overlapping
signals fom1”,a2¢3 at 9.52 ppm andv1”,b2¢3 at 8.67 ppm.
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Figure 31: Region of the COSY correlation spectrum (500 MHz,;GDT¥ pyridinals, 298 K) ofc-P6[bse], indicating the COSY
correlation between protoralandbland protonml#,aZQS and bl#,b2c3.
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NOESY correlations from the 20H multiplets at 9.52 ppm and 8.67 ppm to the 24H singlet at 8.07 ppm confirms
the assignment of the latter as1¢3, 0Qq8 (denoted inFigure S1as0). AweakNOESY correlation between

this singlet and the 12H singlet at 7.91 enables the assignment of this sigpadk2agdenoted asp) and
completes the assignment ofP6[bse].
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Figure 82: Region of the NOESY spectrum (M8z, CDGH 1% pyridinals, 298 K) ot-P6[hse], indicating the NOEs between protons
al’,a2¢3 andb1” b2¢3to 0, and the weak NOE fromto p.
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Table &: Correlation matrix depicting the COSY and NOE correlations fhitNVIR spectrum af-P6[bse] (labels;s. strong correlation,
w: weak correlationp: overlapping signals).

beta 1 aryl 1 THS 1 beta 2 aryl 2 THS 2 beta 3 aryl 3 THS 3

ala#|b [b# I {p T |la|a#| b |b# I {p T ||l a|a#|b |b# I {dp T

beta 1

aryl 1

THS 1

beta 2

aryl 2

THS 2

beta 3

aryl 3

THS 3
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4.3 Assignment ofc-P6[be)]- T6*

AN
5

Assignment of Porphyrin 1

As we can assign the 4ddublet at 9.36 ppm with confidence to protosl, this enables us to assidrl
through a COSY correlatias the 4Hdoublet at 8.49 ppn{FigureS13. The other distinct COSY correlation in
this region between two 4H doublets is assignedatd and b1 (supported by NOEorrelations; Figuré&14.
Unlike the COSY spectrum, the NOESY also shows a weak correlation between thetanpaostons bl and
b1” (FigureS14.
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Figure 33: Region of the COSY spectrum (700 MHz, £ P8 K) ot-P6[be]-T6*, indicating the COSY correlations between protahs
andb1, and protonsal” andb1”.
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Figure 34: Region of the NOESY spectrum (700 MHz, CP@8 K) oft-P6[bg]-T6*, indicating the NOE cross peaks correlatiega
protonsalandbi, a1 andb1”, andb1 andb1”.

The signals for the aryl protormstho to the porphyrin are split due to the different environments inside and
outside the nanoring. The NQEbss peaksorrelatingthe beta protons p1 andb1”) and the downfield shifted
ortho proton at 8.02 ppm allow us to identify thid+singlet a2 QAMong the same lines, the NOE cross peaks
correlating thebeta protons p1 andb1") and the upfieldshifted ortho proton lead us to locate the protonl

as part of a 20Hnultiplet between 7.927.90 ppm.In addition the NOE cross peak correlating the pro®m m
and the correspondingaraproton p1 allowed us to identify the latter as a 4ihglet at 7.8 ppm (Figuré&15.

FigureS16shows he NOE cross peaks correlating pro@®ramd the template resonanceghichenablesus to
identify protonsh wat 1.94 ppm (strong correlation) and nat 4.40 ppm (weak correlationMoreover, the
correlation betweenthe template protons, namely vandi wis easily observable in both COSY and NOESY
spectra (Figur&17.
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Figure 35: Region of the NOESY spectrum (700 MHz, P88 K) ot-P6[beg]- T6*, indicating the NOE cross peaks correlatingkibta
(b1 andb1® and theortho protons p1and2 .#he protor2 Caiso correlates with the1.
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Figure 36: Region of the NOESY spectrum (700 MHz, 288 K) ot-P6[beg]-T6* indicating the NOE cross peaks correlating proton
2 Camd template resonance$ (andi
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Figure 37: Region of the COSY (left) and NOESY (right) spectra (700 MHz,208®]) of-P6[be]- T6* indicating the correlations
between template proton$ andi .

Assignment of Porphyrins 2 and 3

The assignment of porphyrins 2 and 3 follofinem the assignment of porphyrin 1. We can assign the-16H
doublet of doublets at 9.90 ppm with confidence to protoa®;3, which enables us to assigmotons b2¢3
through a COSY correlatiais a 16Foubletat 8.61 ppm (Figur&1§. FigureS19shows he NOE cross peaks
correlatingthe beta protons (a2¢3 and b2¢3) and the aryl protonsortho to the porphyrin. Thus, we easily
identified the downfield shifted protong ZB3 as the 8Hsinglet at 8.06 ppm and the upfield shifted protons
02,3 alongwith p2,3 as mrt of a 20Hmultiplet between 7.927.90 ppm.

Figure S20 depicts the NOE cross peaks correlating the arytho protons and the template resonances.
Specifically, e protons2 ZB strongly correlates tgrotonsh 2,3 at 2.00 ppm and 2,3 at 4.21 ppm, whereas
protonso2,3 weakly correlates only to protoris2,3. As also commented earlier for porphyrin 1, the correlation
between the template protonsnamelyh 2,3 andi 2,3, is easily observable in both COSY and NOESY spectra
(FigureS17.
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Figure 38: Region of the COSY spectrum (700 MHz, £P@8 K) ot-P6[bg]-T6* indicating the COSY correlations between protons
a2¢3 andb2¢3.
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Figure 39: Region of the NOESY spectrum (700 MHz, P88 K) ot-P6[begj]- T6*, indicating the NOE cropgaks correlating thbeta
protons @2¢3 andb2¢3) and the arybrtho protons ¢ Q ri2do2,3).
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Table 8: Correlation matrix depicting the COSY and NOE correlations inHHEMR spectrum of-P6[be]-T6* (labels;s: strong
correlation,w: weak correlationg: overlapping signals).

beta 1 aryl 1 template1 | THS 1 beta 2 aryl 2 template 2 | THS 2 beta 3 aryl 3 template 3 | THS 3
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4.4 Assignment oic-P6[be;]

Assignment of Porphyrin 1

As we can assign the 4fdublet at 9.43 ppm with confidence to protasl, this enables us to assidhl
through aNOESYXorrelation as the 4Hloublet at 8.62 ppm(FigureS2). Unlike the templatédbased system,
here the protonsal” andb1” resonate together with the rest detaprotons of the nanoring, nameb2¢3 and
b2¢3, respectively.
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Figure 21: Region of the NOESY spectrum (700 MHz, CP@H K) oft-P6[bej], indicating the NOE cross peak correlating protahs
andbl.
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Assignment of Porphyrins 2 and 3
We can assign the 20MHultiplet between 9.949.90 ppm with confidence to protonal” and a2¢3, which
enables us to assign prototd” and b2¢3 through a NOESY correlation as the 20titiplet between 8.7%;

8.69 ppm (Figur&23.

The signals for the aryl protormstho to the porphyrin arebroader than forthe templatebased system, thus
indicating onformational exchangdrigureS22also depicts the NOE cross psabkrrelating thebeta protons
(a1, a1”,a2¢3, b1l and b1*,b2¢3) and the arylortho protons o as a 24kbroad singletat 8.02 ppm Finally, the
12Hmultiplet between 7.9%7.90 ppm isassignedo all the aryl paraprotonsp of the system.
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Figure 82: Region of the NOESY spectrum (700 MHz, {P@H K) of-P6[be], indicating the NOE cross peaks correlating liba
protons @1, al”,a2¢3, b1 andb1” b2¢3) and theortho protonso. The protonsal”,a2c3 also correlate td1”,b2¢3.
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Table &: Correlation matrix depicting the NOE correlations in tHeNMR spectrum af-P6[be] (labels;s: strong correlationy: weak
correlation,o: overlapping signals).

beta 1 aryl 1 THS 1 beta 2 aryl 2 THS 2 beta 3 aryl 3 THS 3
ala#| b |b# I {p T || a |a#| b |b# I qp T |l a|a#|b |b# I {p T

beta 1

aryl 1

THS 1

beta 2

aryl 2

THS 2

beta 3

aryl 3

THS 3
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5 Spectra Confirming Identity of New Compounds
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Figure23: H NMR spectrum of compourigl-P1-CPDMJ400 MHz, CD£;1298 K).

155 150 145 140 135 130 125 120 115 110 105 100 95
f1 (ppm)

T T . U

T T T T T T T T T T T T T T T
150 140 130 120 110 100 90

80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure 84: *C NMR spectrum of compoutt-P1-CPDM$125 MHz, CDG 298 K).
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RH680 (0.033) Is (1.00,1.00) C112H182BrN5Si5Zn TOF LD+
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Figure 25: (top) Simulated MALBToF spectrum of compounBr-P1-=CPDMY[C,1H;5:BrN;SEZn]). (bottom) Measured MALBIoF
spectrum of compoun®@r-P1-CPDMS§matrix: DCTB)
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Figure 86: H NMR spectrum of compour@PDMSP1-CPDMSJ400 MHz, CD£1298 K* denotes coordinated pyridine

CPDMS
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Figure 87: C NMR spectrum of compou@PDM&P1-CPDMS125 MHz, CD§;1298 K).
hw-m3 (0.033) Is (1.00,1.00) C120H194N6Si6Zn TOF LD+
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Figure 28: (top) Simulated MALBToF spectrum of compoundPDMSP1-CPDMS[Ci,dHi0NsSiZn]). (bottom) Measured MALBToF
spectrum of compoun€PDM&P1-CPDMSmatrix: DCTB)
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Figure S0: ¥C NMR spectrum of compouBt-P1-GH (100 MHz, CD£1298 K).
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Figure29: "H NMRspectrum of compoun@r-P1-GH (400 MHz, CD£;1298 K).
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RH690_I1 (0.031) Is (1.00,1.00) C106H171BrN4Si4Zn
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Figure 81: (top) Simulated MALBTOF spectrum of compoun@r-P1-GH ([CodHi71BrNiSkZn]). (bottom) MeasuredMALDIToF

spectrum of compoun@r-P1-GH (matrix: DCTB)

b1 b1#
a1 a1
Br ——TMS
THS
(o]
Ar P
Br-P1-TMS THS °
b1,1#
al,#
P
T T T T T T T T T T T
9.8 9.6 9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8
f1 (ppm)
T™S
o
b1,1#
al,#

P

i S WU

T T T T T T T T T T T T T T T T T T T T T

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

Figure32: H NMR spectrum of compourigt-P1-TMS(400 MHz, CD&F 1% pyridingls, 298 K).
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Figure 83: C NMR spectrum of compou-P1-TMS(100 MHz, CD&H 1% pyridineds, 298 K).
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Figure 84 (top) Simulated MALBTOF spectrum of compoun&r-P1-TMS ([CioHi7BrNiSkZn]). (bottom) Measured MALBToF
spectrum of compoun®@r-P1-TMS(matrix: DCTB)

A9



9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 20 15

0 0.5 0.0

o
b1,#
HC,-P1-CPDMS THS
al,1# P
JL 0
T T T T T T T T T T T
9.8 9.6 9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8
o
b1,1# CPDMS
at,# p c
CPDMS »n
=
[=)
\ ” \EJ
* % CPDMS
“ A A X A W
T
1.

Figure35: 'H NMR spectrum afompoundHG-P1-CPDMS{400 MHz, CD£1298 K* denotes coordinated pyridine
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FigureS36: ¥C NMR spectrum of compouttis-P1-CPDMJ125 MHz, CD&;1298 K).
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Figure S37: (top) Simulated MALBToF spectrum of compounHG-P1-CPDMS([Ci14H15NsSEZn]). (bottom) Measure

spectrum of compountiG-P1-CPDMS§matrix: DCTB)
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Figures38: H NMR spectrum of compouritMSI-P2[efCPDMJ400 MHz, CD£;1298 K).
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Figure 89: *C NMRspectrum of compoundMSI-P2[e}CPDM$125 MHz, CD§I298 K).
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Figure 80: (top) Simulated MALBToF spectrum of compourtiMSI-P2[e}CPDMS[GoasHssiNeSinZm] ). (bottom) Measured MALDI
ToF spectrum of compounoMSI-P2[e}CPDMSmatrix: DCTB)
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Figure 81: 'H NMR spectrum of compoudiG-1-P2[e}GH (500 MHz, CD£;1298 K* denotes coordinated pyridine
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Figure 82: *C NMR spectrum of compouttiG-1-P2[e}GH (125MHz, CDGJ 298 K).
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Figure 83: (top) Simulated MALBToF spectrum of compoundG--P2[e}GH ([G1aHsa:NsSEZN] ). (bottom) Measured MALBIoF
spectrum of compountHG-I-P2[e}GH (matrix: DCTB)
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Figure 84: 'H NMR spectrum of compour@PDMS-P4[h,e]-CPDMJ400 MHz, CD£1298 K, * denotes coordinated pyridine).
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Figure 85 *C NMR spectrum of compout@PDMS-P4[h,e]-CPDMS125 MHz, CD£1298 K).
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Figure 26: (top) Simulated MALBToF spectrum of compoun@PDMS-P4[t,e]-CPDMS([CuaoHz04N15SieZni] ). (bottom) Measured
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Figure 87: 'H NMR spectrum of compourtdG-l-P4[h,e]-C,H (400 MHz, CDI298 K, * denotes coordinated pyridine).
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Figure 88 (top) Simulated MALBToF spectrum of compourdG-l-P4[b,e]-GH ([CizoHes2N16SieZny] ). (bottom) Measured MALBToF
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Figure 89: 'H NMR spectrum of compour@PDMS-P6[h,e]-CPDMS400 MHz, CD§;1298 K, “denotes coordinated pyridine).
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ToF spectrum of compour@PDMS-P6[te]-CPDMK[CosgH104MN26SheZ ] ).
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Figure $3: (top) Simulated MALBToF spectrum of compoundG-l-P6[be]-GH ([GsagH102N24SbaZre] ). (bottom) Measured MALDI

ToF spectrum of compoundG-I-P6[kye]-GH (matrix: DCTB)
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Figure S4: H NMR spectrum of compourtelP6[lse]- T6(500 MHz, CD£1298 K).
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