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General procedure

Materials and characterizati on

Starting materials, reagents, and solvents were pu
Al fa and Acros) aenrd puuwsreidf i wiatth cownt. fEU retmte nt al anal y:
Vari oMicro CUBE CHN el ermeytadilf farnaadtyizoeerr . ( PPXRDR)e rp &Xt t e
on a Rigaku Smart | dbadi fat Fadi)omat8er o wintthe Gue Kat ur e
rayube operated at a voltage of 40 kV -4RJ apectrant
in the #“a60@wem0e0 recorded on 4 RNispelcd r odhatt d@rmed3 &0 . F
H NMR!&@nNMR spectra wer e Brreuckoerrd esdu poerr cao n4dQiOe i Ntbthzg ma g
Nucl ear Magné&tMiBspResoopmeter( at 298 K, with tetramet
standard. Clhhamé caxprsdisdsaed i(n ppm reel|GdtGiN:e *.02& he r e
ppm&€: 77.16 ppm) reference. Coupling constants are

(TGA) was carried out in a PerkinEI mer ther mal anal
5 ACutmd nDi f fuse re fvé eeotlil ect escpe-¥insi bh e WRe al r I nfra
Spectrophotometer wi t h I ntegrating Sphaewea e( Shi maz.!

measured using HORIBAa$ciremtm ftiecmpklrwmdrualeag The poro
analysis wesiengpeaf Quaprtdaahr ome Autosorb i Q gas sor
outgassed at 0. OWBtraaonpr twi tt1H0a AT AGd/smehdlathohese
transmission elTEM)r omagéesr oweec @p eodbihiad iaars hir osni ocan f i
el ectron microscope (Hitachi, SU8220). Al of the n
measurement system (PPMS, J)Dhrea@deelc,t rQua mptaum mgniedn
(EPR) aswec erusicmng dee ¢8@ ukpectElRomet er. The38BAtral ma
G, and the modul ation frequency was 100 kHz.

Thear i-tacbomhpee ERRumda@at a in solid stateBaowers féquatdi dry tn
calcul attrei plietgl @¢dp:

6

© Y*Q o AGBO TQ"Y

Wh etries EtPhRent e@iss t &, ck@inss tBaonltt,z maTn &s tchoen stteagpte,rsat ur e an
correlated to the excitation energy from the single

Singtestay &iffrBeTtPFiToBa sd atodd mafibg ©&8f ord Cryo stream s
a XtalLAB PPOW MWdGt7o met er system eqtutMRDPM CuwiMiol) a RA|
X-ray generat 2r00&KndePetabus@RUgaklu.,,5ah%had CukK«&

YBTPTBas collected on Bruker AXSoApex54Hd1AECDS5DI Kfir ad

The numerical absorption correcti ohtse wepaeceapprodlwepm we
assigned and the structure was solved by direct me
proglhSdalmel refined by full Pwattri xallleastf | eglifloes aigain
using the graphSitahiicmt gifeadedOhfpe?2 pgent aboms pfamdl
were refined anisotropically. Hydrogen atoms were
t hnearl parameters and included in the swsBtucxuteaBact

A



sqguares refinement. All <calculations were perfor med

The uni't cel | vol ume irrdcelruedde ds od vieant gewhrn edii ocno ud fd di
di screte atomic sites. The treatment for the guest
of t he SQUEEZE program of PLATON. Crystal data a

summar iTabdl.ei Gompl et e crysE@MPITBOMMBIAT,BE i chatCd Ff dror mat |,
have been deposited with the Cambrniudmgbelr0-Yy&2 al |l ogr
2190.18hese data can be obtained free of charge fro
viwaww. ccdc. cam. ac.uk/ data_request/ cif

Computational details

Density Functionaln Twessrws D FtTg staddcw ltalbd onat ure of
H:TPTB |l inkers resulting from thermal annédé4ing. Geo
of singl et;TRTMBerter i pdreftorHned [8%i nly BRICYWPc4fidrnh |

dendiittyi ng appr oxZMUWkd)E’ir mais iasn ds @tef 2The mul tiplicity o

to be triplet consistent with biradical state. Il n |
in the SCF cycl eanwasoraldiotpale ds ywnmehtoruw constraints.

confirmed to be energetically at its Il ocal minimum
calculation. Mulliken population anallyBned spim nat

density analysis were perfor @ Supsiinn gd eMuslittiywf man3d. 75|
plotted wiltS8hlvMD 1. 9. 3

The -temenrbdrentODFD) cal cul ation is bawsBRAdMDB8hdeh?2 orbit
SV ( P) -psoitinng lag c5¢ 1! aitlideinddv¢i s absor peiponttieigse cworak wer e
measured in the specSiabl eéegaloRdT Befriep Duéste2dbl0als nmmo.d e | s
probing the effect by diradicals on thewvealksorpti ol
obtained ufsimagtoBo3nB¥WF wi t h PsBeHOI| Ibyasopt i Rsitzactde gr oun
strusotf urse ngl e tT PaBnbda sterdi -poFn€ t TIDHR | J SO$ ®/)d efavemudé at i ons

usead compute the vertical excitation enoefr gtihees, osc
simul ated ab.s oAsptp eoiC dphrceo friH rippenskn c i pl e, t hs€amalna xi mum atk
i absor pt icoonr rsepsepcotrrda t olSt®Erti cal excitation

Evaluation of the solar evaporation.

All the solar water evaporation experi-:1BB880were co
Perfect |ight, Beijingnulwaiteht&aed20l am cut adi Bhee. t i
sample surface is adjustable. The optical-power on
NP 2 020, Beijing Aulight Co. Ltd., China). For sol ar
phaced on top of a quartz beaker (The inner diamete
with pure water. To evaluate the water evaporation
the cylindrical conteaifraerhivwas ursd cnggr che ¢ oimmp urteea |l ctoinm r
(PTRXA110S, HUAZHI , 0.1 mg) and the temperature over
camera (Ther mo X, Shanghai Magnity Technol ogies E

perfonded vwoom temperature of 23 N 1 AC and humidit


http://www.ccdc.cam.ac.uk/data_request/cif

Cal cul ation of the efficiency for solar to

The conver sdodn seofl fairc ieenreahggys siins tpehdd twa theerr mraMapor ati on
as the fforl Midlwd .ng

0
6 0

Wheotref ers to the evhapefrarnrs otno rtah e teadh aarlagtdeiregruti da lvpyp
(the sensible heat andntifF®Q+egmdy@Pabpyhef emapoyi pabdbivod
heat the system from the inghidhbalthempearanturkreat af f
of wBtiesr ,t he nomi nal so0larwWhegmalgdt @pires evitcbaue hef op't

concentration. The schematic for the vaporization e
H,O (liquid) H,O (liquid) H,O (gas)
To Q T q:hvap T
Q, Q.
H,0 (liquid) H,0O (gas)
100 C o 100 C
0 6 YUY
¥Q 0 «Q 0
0 6 pTmY
0 6 Y pTT
I n t hiCsigsitdundey , s geaiafciida yhedt | i qui d Wai®eQ apbSt lRE CONS T ¢
speci fdap amdiatwat er vapor i sMACGamnpnisst ahhe of atleBtt5hda

vaporization of water Mat 100 AC, taken to be 2260 J



Experimental procedures

H,N
NO
2al Cu N2H4 H,0, Pd/C OO NaNOy, KI, H,SO,
DMF, reflux, 12 h EtOH/EtOAc, 80 °C, 10 h NH;  H,0,0°Cto65°C
cl
52% 54% NH; 33%
SM1 SM2

1,4-dioxane, 100 C, 12 h

Pd(PPhg)s, KsPOy4
7%

HOOC O MeOOC O

OO O COOH 1) NaOH, EtOH/H,0, 85 °C OQ O COOMe
O 2) HCI, 0 °C O
i 92% !

COOH COOMe

HsTPTB MesTPTB

Schemd@hg&8lsynt het gTdPTsBcheme f or

S1



Synt hes iTsr ionfi tlr,o5t 3Mp henyl ene (

SMlwas synthesized accordi pgo cédd Tioleea pg @®lvi-toiusn y o fr e |

dichloronitrobenzene (30.0 g, 156. 3 mmol ) in DMF (¢
mmol ). The mixtur e wawusdEartrmeods pahte rree.f AU Xt efrorc 0lod img
hot solution wWasatfoimiter acddt washgld by DMF (3 T 40 mL
powder. The filtrate wasammombdbutoiwdny I1p. &0rde dilci onrttoa ian
concsHMNH wi th vigorous stirring. A blwasck deelaind eglr ec
The solid was crushed into sammamdérsipd etcieen aammd waathae

successively. BMéaw adse soi ba sadi aapergdeed U otw s ol i d after pur.i
chromatography packed mwiet hegsi/ldiicd | @elo medihrag ep 1t3r: @1, e
9.83 g (52%i blRalserdo miftH P2NHNBR n(z&M® p)Nikpzp, B)CD®B+ ( 8, 2

Hz, 3H)J= 77..963 Hzdd dB=H)8,. 07 H&E8NKBR{)(;1 00 3N p m)4CD.C3 8,
19.52, 128.33, 128.25, 125.37, 122.39.

16
14
94
92
70
1788
66
26
—1.57
—-0.00

82 81 80 79 78 7.7 7.6 ||
1 (ppm)

A

Th¥ NMR spectruMdfn &dDBpound
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150 130 129 128 125 122
f1 (ppm)

— ' L " ’ ool

90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -
1 (ppm)

~149.58

129.52
,128.33
128.25
—125.37
—122.39

The NMR spectru®Mdh &dD@Bpound



Synthesis olf, B8,rd phdhgl| €ne

SMa&vas synthesized accor gpirng étfdicteh & apreaevip@al ¢ lay i nenp @n
(10% w/ w, O0.60 g) veawsl 2a.d0d egd, t5. 58 mnod lu)t iiomn eotfhyl|l ace
(25 mLN,aumbbesrpher e, and tah eXBiAi X hHaimb@ N W& G %,h eh@ edlL) wa s
added drnopwihee hot sol uti oo,y stAieé egolretfil anxiwags ftoak e
and the solids were washed with ethyl acandte. The
puri by edol umn chromatography packed with silica gel
as elges®M2atso a yell ow solid. YiSMiidH NsMR2 (m#g0 O( S5MPa,, b ¢
DMS@)tu(ppm). 213=(8,1 Hz,ddB=H)7,. 97 .Hz6, J83HY, 86 H87 @#®), 5.3
6H}E NMR (100 MHikpp@MSO68, 131.90, 126.11, 117.78,

3.34
-2.50

R A R

TN

2 S S
@ = < )
83 8172 7.0 68.5 53 51 ‘
1 (ppm)
) ) ., l I A L
s B &
g &8 g
5 e S
5 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0
1 (ppm)

Th¥ NMR spectruMafn OdgBmPound

rrrrr

—145.68
-39.52

i

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)

The NMR spectr u&Md DMS@mpound



Synt hesiTsr ioifodlo,tsr3gpphenyl ene (

SM3was synthesized accordi pgod¢ ®&Futirhes u sppeervsiioaurs| gf r e

triaminotSNphedydenktd4d. 6 mmol) in a solution of sulf
was cooled to O by an ice bath. A solution of sod
added dropwisely with stirring. tTohea rveisguortoiunsgl yb rsoty
solution of potassium iodide (38.9n@c¢ck 28dmisda®ll ) i n
during wlwiagbhnéoamed. Adnheorurstaitr rrionogm ftoeemper atur e, t
heated at 65 untbiyl at weatfeaarmiandh di sappeared. The sol
and dilute sodium thiosulfate solution, successivel
500 mL, 2 I 50 mL), and the i nswadguibd efwasd twvidsiwad f i |
with sodium thiosulfate solution, dri ecdabWwi ttheanhydr

solvent damd vpwrdym caltimm chr omatography packed with
ether as el3M8was chmpiomed as a whit eSMpHIiNMR2.9 g,
(400 MHU(pPeEedCI1Y=(8,1 Hz, IJ3HY, 68H2 3 dBH)7,. 97 .HLz5 (3 H) ;
1€ NMR (100 )Mbpzmpnm)4LdHC12, 133.00, 132.72, 127.58, 126

£9.20

7474018
‘8.22

©~ w0
o
~e o~

L7.43
~1.56
,0.07
. 0.00

———

,8.20
“9.18
,B.24
‘.22
1715 goag

k

b

<+ ]
- =]
o
9.

311

I

2 9.08.382818072 7.0
1 (ppm)

i

6 5 4 3 2 1 o

M —

7
1 (ppm)

Th¥ NMR spectruBM8fmn &dDBpound

ol

145 143 132 127 125 90

1 (ppm)
| “ | |

30 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -
1 (ppm)

43
33.
32.
27.
26.
90.83
-77.16

~143.12
,133.00
~132.72
_127.58

|
-126.32

Vs

AN
-90.83

The NMR spectru®Mdmh &dD@Bpound



Synthesisd4o#-(t di mhle,h5 I pke)t EMBenzoate (

A Schlenk tube was <charged rwiitohd oat rniapghneentyil ce nset i(r6r0i6n g
tetrakis(triphenyl phosphi nlemetal dxayd airmb o rby7l )npgh, e nOy.| 0) 5b
(108 g, 6 mmol) and anhydrous potassium carbonate (
connected to a vacuum gas mani f ol dg asnfdi miene.e suspensi
1,-4i oxane (20 mkgabvtbimiewtdavaws tihnjNect ed vicaamn ulhae mi xt

under a ;posssuve. NThe Sehbemkmdetdhe rwaesd wlhed 00 f o
Af ter cooling to room temperatur e, the reaction m
ether/ etmiyxt(wrcedt atvd v)ered through a silica gel pl L

et her/ etriyXt warceet (@, swlw)lents were then removed on
brown residue was pur iofmaeadghywpbéiyl usangelpetoblumomceh
(5:1, v/v) tyelproavisdd ia Ipirghtuct (SIMBEIH ANMR ,( 47070% yi e
MHz, @DCphp8n)1Qd=(8,3 Hz, J6HY, 37HE7 Je#pB, 37H46 e6#), 7.
(= 6.3 HBHI3IHEBH) ,7 .30 7NMR , ( 190H) z)MiKpzp,MM)&EDC18, 149. 88,
139.03, 131.23, 131.02, 130.39, 129.96, 129.46, 12¢

hhhhhhhhhhhh

Jbea

©
9 s s @ @
o @ o o o
.2 8. 7675747372717.0
1 (ppm)

04
-3.97

=====

5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 (ppm)

Th¥ NMR spectrufBMéfin &dDBpound

mmmmmmmmmm

28

24,
/7748
L7716
76.84
-52.31

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -
1 (ppm)

The NMR spectru®Méemnh &dD@Bpound



Synthesi$tof phledasy tBnk)tri blemMMBOi c aci d

A suspensSiM&nl .o2f gt,hel. 9 mmol ) and Na®HOINC1: 6 g/ v40 mm
bubbl edgavd tfhamNeSwand eidn ji edd ov tchaen nmuil xat wrned,pr ea spo ®i.t i ve

After being stiouwresdt het mMd Xt urfeomwak2 plboured into wate
was then added slowly with vigorous IsoweriniganA#ftf e
the precipitate was collected by suction filtratio

solid prodaé®%w yYyRa8BEmYgaHs eNdMRon( 400 MHla(,p pMSO® 4 ( s,

3H), 8=08.@dHz, IJ6HMHz47 3H) JE£ ¥ .4B Ha, JEHE, 97H36 B8H),
7. W6dIJ{ 7.8 HE,NBR) (100 MHa(ppm§so 76, 149. 38, 139. 32
131.09, 130.78, 129.82, 129.73, 129.14, 125.63, 39.

-
S mMErmoONKEUROY -]
] ety nare. o
- BN NN N NN @ o
I e ———y. pm—— 1 1
o= moonmOBDOY
e IR
@ & I A
~ et
N Gh—‘! !
3 258 &
" s66  ©
80 7.8 76 74 7.2 7.0
1 (ppm) ‘ I
. AN L_ L
) -]
] @2c0ccS
& R R

o
>
&
I
3
©
«

7 6 5 4 3 2 1 0
1 (ppm)

Th¥ NMR spectrumli@fiBocobidBONnd H

39.52
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-167.17
48,
38.
30.
30.
30.
29,
29,
29,
28,
25,

129.18
—-128.55

131.0  130.0 129.0 128.0
1 (ppm)
i S U J

30 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -
1 (ppm)

The NMR spectrumlBTBrobd®Qnd H



Preparation oEuTsART®OMeTRT.B st als of

HTPTB10. 0 myol )1 7a®dHOE( CI5. 0 emagl,) 3Berde | oawleeldl i nt o a
glass tube (10 mm OD, 6 Nmili mBY hyadhdor mhbenhda apnbdutvhaod
10:3, v/v) was addedeaTkd tnbehwas edhan DODODaM€ in a
24 Bob@obllowed by cooling (1 AC/minute) to room temp
retrieved by filtration, washed witBuTDBV8r weadakhcet on
sui t abl ecrfyost asyi n¥il fef r a d teil adn 7(59 .834T ®HE e W iePnT BH
crystal could besooHDt ainned aBwO wdn cEgrCYbICEé same condit
mg, Vyield 8LIP®B based on H

Preparati omceubPT®mWbd PT.Bo f

HTPTB100. 0 mmgol )17Wa® di ssolved in 10 mL DMF and he
After WICHBIHD, (150. Oemogl,) 3d3i4s.s00 bOv evch si mdd endl tHbh t he abov
with stirring. The mixture whsby eadaeldi mg t9d rAdo m otre
The resultant white suspension was then filtered. T
give whiEW PpiflBademacti vated by Soxhlet extraction in
vacuum d0d yAQ gf art f6i ve hours (1PTB Wi yB8euldd 82. 0%
be obtaineds:6b) usi ppabB@bdnEaurClt he same conditions.
89. 4% baBkRMB on H

Preparati on of EuThHPelrBn@aldMpT RB@RAI e d

Since ther nmdl PYy/BhInPhTeBaalseda strong graininess, it eas

aqueous solution. Therefore, polycaprolactone (PCL

annekBkUuTeR”T/BbTPTBoOo PU f oam. Thieompiesi aBsc fopeows: 20
e

anneBuTePdi/BbTPT®Bas di spersed in 1 mL PCL solution (5
ultrasonicated for 10 minutes, and added in dropwis
then placed in an oven at 40 AC for five hours.

S7



Supporting Figures

Fi.g81lTheotphgr &mhBT®Bfyst al i nagfatamdludndagrh@t8g8 hnin; UV |
s ceblalt Odm.

Fi.8§2TThe phot T RTp&rsy sotfa | i defatamrdlundgrht8g§8hbin; UV |
s cedblaz2 0dim.

2 um

Fi.3The TEM EmGBEB! off ¥ bT PaThRY i;g beb)a2 . ch.



L. _ Yb-TPTB

e Yb-TPTB crystal

Intensity (a.u.)

l ] . Eu-TPTB

l, 4, . . EuTPTBcrystal
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