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| . Materials and met hods

1.1 Chemical s

Al chweni € alssadkcrecrli oeed st aefldseant hrenequi non
diami noppy998pi eamosucci npganildedi(WOM@@)I ) acetate (9
cesicambonat e -b(i@O(poh e n y N)pfiedrsrpchd enrbe] di chl or opal | @
dichlordomast(thanehepygl padspm{ he) dichloride (98
toluene (99. 85%), tetrakis(t mwieptlee nrye cpehiovsepdni ne
Al drich. Sodium hydroxide (99%), potassium cal
di oxamlegrandr meexaemer ecemv ®dr c k. Car baz%) ,e THR %
(99 %), et hanom §pme,c BiP&niath ¢ | p h(o9s6pdbadisn er efcrea mv eAll f &
aesar

1.2 I nstriumentati on

NMR SpectiHoasNoMR spectra were recé60@ded D00 BMH
NMR spectrometer a(ntd)reheepbemedal nshafts per
solvent signals as internal standards.

FTIRpectr ¢sfdndpaysur ement s were carried out on P
Ten sveamrs-avgnatged, withlatresomutémpewasdueed ]
for the measurements.

Mat rAisxsi st ed Laser Desor plo)aMa t tassii zd teido nl a(sMAL
ionization time of fligméed massh sPBeUWlkteroari®ad XYtory
using $oeaxwarel version 3. 4.

Steadyate abpecpriddi@d\piyss absor ppeiren repoatd€ar vy
spectrophotometer.

Steadyute flapeesc@&hrcaplypimeoscence measur ements
on a YVYomi Hori ba M¥»2dlel Fl uorol og

Ti mees off veadr eSpceecntcred’s eomepsyal ved fl uorescemce i mas
oulttsitngner r el apglradtommgtlieng ( TCSPC) s-p#dOOY HORE tBAr) .
Del ta di3cdred | ¥ké&uedd excitation source. Picose
with photomuast iagpsldedrectimiséeé rument r ewgp0 nrsaexcyd ruche
usi nagqgquesooulsut i on of Ludox. Decay cusgeasr averiet a
using | BH DAS®e aamearl syisa nsT kBseod 3t wmaalriet.y of the fit
fitting gfaraasmeweelrls a(s tfhet vé sruamdi dwmaslpe.cti on o

Rh e omeltheer :vi measu ntwangeertf oirfteeopl us mMd@RrR1 G2 (c omp
rheomentt®@a&mbH, ARusrtprpickeheomeseandardgcancentric
(CC27/ TaaoRMAh)e differa@nstefmdkhanbluwapinacedt he
concentrict ey lri endpeeac i awsiussceads i t i es



| ISynt hesis and Characteri z

lllr
conc. S0, . 0.0 Br EtOH AcOH C(
reflux

O, (0} Br
Br,/ PhNO, . I/\:[
Dibenzoyl peroxide O @ EtOH AcOH
Br Br reflux
Br

P2

Scheme S1Synthetic schemes QL (2,7-dibromodibenzo[f,h]pyrido[34d]quinoxaline) andP? (3,6
dibromodibenzolf,h]pyrido[3,4]quinoxaline).

PlanPRwerseynt heel kaphi dogoc ol r epithret ¢y pe aralli esry.nt h e
fo PQ1, PPR2an®PYE@C=2 gi.ven bel ow

Synt he2s-dis bobmophe@atidbPRENOr omosucicl ngmi 82eb5 eq
added to a sol ud,-Ddhomd Ee@Wamg LIOWHE % eH st irri
stiwacsogt ifrodrreadt r oom tlehmp emiaxtuowree was ipoa.r eddh «
orange product was filteredr p$§fianl VDaESEEE two etlhd)
obtajidA bromoph@nd®toletin «MR (500 M#Hiz, IOESQH. 6 Hz,
2H) , 8J=092 (3M)Hz ,7 .2678( &8¢ HILE3 NMMRL 2@ MHz),:clIDaMS B O, 137
133.60, 133.16, 1M .(O0BMATLARY: 9 L.al c2mB &FeMi f306r6 . © 0 4
f oud@d6.g94nbo |

Synt he3sdsbobdbmophe@atld bREAemi xture of 1g €1 eq
9,-§y@i none, 93 mg (0.08 eqv.) dibenzoyl per oxi
refluxed at 120 AC. Afterviohiuti @ani of oiBrt lya s
of br omi ne wa sT haed dreeda cdtrveappw isdi@srh uea@ 120 AC and
all owedt d oomotoédmper at ur e. The product preci pi
filtratiowiahdcwpsbusgambiulmtemopgh@&ed@nmrodrd ( 6
yield) obtained(B)$H dbaMR (y5e0l0 @WhH zsii¢ IdBEIC?2 . 9 Hz , :
8. 07JH d&d., 2, 1. 371 ™M.z54 2(HE,, NXHR)7.6 126 3Milz7 8 .CDLI 135
133.33, 132.00, M31(MATODA)2:9.Tbl, ¢hitmesdy ¢ . 866 . O 0 4
foude&599 mol

Synt he2s-dfe bobmodi benzobf]fqg uni]npdP@H):I0iiorgadi, Adopyridine

1 eqgvRhRlj 5a6dmg, 1 eqve})] haect.tdameysdic\eaddwca sn added

tdhe solutiowas  Theffdmihxée¢ dithee r e aetaiso rb rtioou grhaio ra

temper atthia ¢ tamdi on foll owed by pwacsdisotg welk how

(80% yH eNMR .( 700 sMHz{( s¢DTCI2H) J=93 28, (A4d]l1 H=z, 2H
3



5.8 Hz, 183,886,095, (8dHz,528)HA8 . (0W@)dLa718 8.6,
2H}E NMR (126 gMHzy KDXI31, 146.87, 143.93, 142
129.16, 124.52, 124.MS,( MATI8DAY 1, Ch2 3HB A Mj21 02
439.103439%.g9%3n00 |

Sytnh e s36sd i dfr omodi ben z ob]fqg uhi] npdPxR):IDiorhedi, Aopyri di ne
1 eqvP)( 5&Md mg, 1 eqv.) wWé&he niwatsoitrefdaruixe déeh:
reacti owami bt mughmtom t emperature and fhl et hanaca
afforded atshea pyreolduocw{ 3 4 %b yHb aNMB o(l 5 @O GMHz §i( s9,. 81
1H), Y=28.6dHz, J2HDP, 98H23 {Q=H)3 . 98,. 615. § ditfz,, 5 2H) ,
Hz, 1H),JZ . 3246 ,(dddef NMR KA262NMHzJ KXDXI25, 155
144. 68, 143.99, 142.50, 136. 91, 134.61, 134.
124.52, 12B22MB0.Q MBTLoDA),: Cal e¢HBEN{ M 4819 .CQ03, f
439.499 mol .

N
N

Pd(OAc),/ P(t-Bu),

(a) <’ ?
H
3%
N . . Cszco,/lz(; hC Toluene O

PQCz-T

N

(b) /_\
INI N\ /N Pd(OAc),/ P(t-Bu);
S0 o CE
. Cs,CO4/ 110 °C, Toluene
2 o
Br Br

PQCz-V Q

SchemeS2 Schematigepresentation afynthesisof donoracceptor systems.

Synt hea3 idég (-®@&dr b-&ylo) di benzo[-b] gbpp dkRE@GH):8w4 uene

(10 mL) was addedd btroo nao dni lxe nuz-lge] doufihmi2@ x7a li do¢ 3( 20
9Hcarbazole (1.7 205 Bhg2 ©6g@@() 60 dihgPACH -Baupfdd P ( t
mg , 0.05 eqgv.). The solwution €ad ost i30r ddd Thae
all owed to cool twasuneomhteeampegr ather adamdi on of

col |l ect ed acnod uprnr icfhireodneailt tyor garl aDp@iiu Ir{@ xiTahnee )c 0 mp o0 u n
obtaimed @mewder H YNMR d 56080%IMHz i( SELDTIBH)I= 2. 11 HEt
2H), 8&=83.0dHz, Jad=H)8,. 78,. 834. 5 dBdz,, 7 .2H)H B,8 (RR) [ .,d8 .

2.3 Hz, 2H4) 6. ®. H& 7 d¢lQ , ( i, 6MH)7,. 67 .H&Z9 JAtHJ) ., 3 7TH B,
4HYE NMR (126 gMHzy TDXI43, 146.76, 144.19, 140
131. 35, 131.22, 630.12&, 2530.12%, 1229.124. 61, 1
109 MBHRMESI: Cal c wkHabs[eM+H]®26 BC f o knR5g/ énlo |



Synt he36dsi (-®&dr b-8&ylo) di benzo[-b] QbupypoREA@OGY):BSEidmi | ar

synt hetias atph@Glwmfis adopt edhe BBZE hddhies cofude co
was plbneiofliuemh chr omatography (nfTeet daebki akwans o amp
obt adsmrealagkiyd7e®d)dd NMR 0O MH32,9 GOE)] 1H)J= B. B3 HiZd
2H), 8=99%.0dHz, JaH)4 . 68,. 714. § ditz,, 528H)Hz 8 JRHY ( 88.
Hz, 4H), J8.805,(d4ddl, 139 &$Hz3 RBRAH) JAH) 67HAL 4 H)
(U5 47 Hz ,'€C4MWMMR (126 3MHZ5 . B®BGlI 146. 75, 145. 73,

140. 48, 140. 42, 137. 26, 133.96, 133.22, 129. ¢
126. 37, 123.92, 123.91, 121.39, 2026999 NM9P9262
( MAL-DOF) : Cal aidINg tMerdti] P60B,1 € o RnAgH / @4l



|l 1l . Spectroscopic charact

3l1El ect beswowirptaon
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Fig®ridor mal i zend apesémpdaPENnd (W¢ommWaLrzed withhabso
respeactciepdglorangflP®@and z2doinmrt glCuene.

Thabsor pt aoPQGCGHma@QC2wer e ¢ o mptahradtd t vwietilr con
uni(deoenor anTOhmacjeods owppetaiko i s ar itshien gcoabrebcaabuoslee o f
a hump cahn abceceegp@@p s or pt iuofnF im@awrn el hSel )s houl der p
and 390 mhareiths  QtColmoh et ki gThese peakgzVdisa
| eadi ngs htiof tae dr eadb s @rOpnt | doune btaon dt haete edx t e ndaerdd c on
PQ. The similar band around 430 nm is broad a

St e asdtyaatbes o r ped a DnrsofFe@Zzan BQCZ wercearri ed ©obuvtve
di fferent sobvoéeakisg phech otad yda ogpt i on s pedeAtDr a of
systwimsls i gni fi cant changeol neaspferpobnt atrointuyehn ev atroy

1.4
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Fig&tNeor mal i zed abs(odP)pCRaon(dpoBP @@« tnr adidff er ent sol vent
1,4 oxane, (iii) tetrahydrofuran, (iv) chloroform



3.2 eadylteeor escence

104(0)
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Fi g@3Ner mafi cedspecofd@QCzan(dPQCzin di fferent sol ven:
1,4 oxane, (iii) tetrahydrofuran, (iv) chloroform

Emi ssi on bsopteicaArla cofmpaugrdasdual |y red shifte

sol ventdeppoilbatrginthyy sensiti veus.ol vatochromic beh

[N
o

10
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Fi g6 s pe(cdP)Q@RaonfldpP QC¢i mHRBRt di fferent excitation v

The emi ssrieocnobsypestxtcrid i ng at di f Htelhaeteami e v e h
i's independent of (tkhiegweix&ii @mitfiioens wtalvetl eenmgit hs i ¢
same energypestthiteei of eaxcRHutratthieorn ewacvietlaetnigotnh s p
varying solvent polnarmatxy mat i me dAd d ®in e igeBmbied svie
excitatiaore Jmpantdr dtdcebrer ss gnb & dhirapntidieonms nn hanged w
var wiongent polarity.



(i)
(iii)
— (v)
—

@) — 0 (b) — 0

Normalized intensity
Normalized intensity

T T T 0.0 T T T
300 350 400 450 500 550 300 350 400 450 500

Wavelength (nm) Wavelength (nm)

Fi g8Neor mali zedpexdisR@@zbon@pP QCzi di fferent solvent s:
l,-M4i oxane, (iii)y tetrahydrofuran, (iv) chlo

33PQGE vs -PQCz

The increase exncigptoeldaea i d we otfo tthtree | arge <cha
acceptor makAeDs styhset eenm thiirges eEDp s @ & bSvieopmmehentch ang
of Stokes shift fromMdicbhpolbamet haheendédntobwpiob:
maixma was observed from tbbubndslnageadodlod® me
compar atwavse dadmuedyt o anal yrz golftebmpoeha@as i ve behav

TabS$l8pectr oscoméompdatnad sofi n t ol uene and dichl or ome

S @abl N M) 2em (faR)m) St okes €h

No .

Entr
Tolueg DCM Tol u(DCM| Tol ug DCM

1 PQGE | 341 4341 4 565| 63 125 195
PQG¥ | 339, |339, 506 60 72 175

[=
[=

#Stokes shift with respect to longer wavelength absorption.band

On comparflTi mgisdibavjp é6ed c,0 m@te u MibIAMQIACEZal ways poss
| arger Stokes shift IPQCga ¢dlionl sRe@nGZz@arctc oa si2eédonhpa r
shiftPQ@¢shews a | ©owiel 84 kvees mawen ptodmesmlsarl vent ,
t heraen iosbvi ousStionkcerse asshei fitn f or diodhl otrhée@E€Zdhmmel
pose&®&sskesl9hnamtdhe f sR@MEZiisvbmConsi dering the ma
band at 340T n(mveiank Pa@Gzor pti on at 440 nm), t h
compar ed-ViTbenR @Cmnlce ti wimlemnor ophor ewe sd d casnedld vweenrtes
mo d ed mpl otyhien gb-Maptpe g a afo acdbent ainlteed pr et ati on of f|

speétra



The difference in I CT characteristics | ea
PQCE and-VRAQGCaA i sicnu stsheed mai n htee gtr o(umidg st ea tT&) i,HsOtM C
mainly | ocated on the donor Cz wunit and exten
di stributed throughWYutThereL UMD caifl eb dtolr tPHE zc «
the PQ unit. These HOMO orbital pi ctuf,esD odnd o
are decoupl ed -MWheDr emansd, Al mrRQCzo upl ed. The i nt e
peak i-i Q€aznd 430 nm compalr soa ts wphpeh stainetl u ET@& @z
charge transfer process is highly dependent o
HOMO and LUM®el éewnélramol ecul ar charge transfer

and the geomeatcrcye®Bafort.he donor

The geometry of both the t-wioa gheodmpooru NCdzs ianr €
V is at3 azpdd6 toons of phenpaanwahtrhe nree supnei ctt who ¢
pyridoquinoxahenef ambl et yresopwgniceédoqfurimm xpEClzi nte
SuUbstRQGtisd | i kely to develop a parti alnilfdawshl e
the molecul ar Vramewelk &t i neP@®PCri gi d due thanaxt
donor CzT iins PaQtCtzaacpdesli ttioons of phematwhhrheme sypr
to the acceptor pyridoquinoxaline moiety. Thus
theA Dinkag-€ amd PQICd rraoneavoulkarn s rel atively f1 €

3.4 | vatochromi sm

Thelwvatochromism refers to drami siipemdeacte
fluorophscolevemt Tihpol :¢apgndent shifts i n tthhee f
mol e cwme s mai nl y oa ttthred idpi tpleoel el mda teweaeert | tolmes tth a or o
sol ve@ennter laébll yu,e ts htihfiemcwea i ng 9 &l vteend ninegebogl aat riivtey
sol vatochromtesthrex asmst ehlmo If e st abidl | sztdathtemgsp atuinv e
solvatochkr omgleenrv etdh esdrei fits ian thénscsiears i wmigt Bol ve
Thibecause of the stabi l|-MaztedddMg x theedystdaeseri DI
dependenceriafgtesgit vat ni t hkEcg. tlh e otfyl,u osrpoepchiofriec isnot

such as-bloydln mggermr e not included.
o - € ‘ ‘ .
Yn ' T i P P - wWEEl OB P

@c¢ p c p W
wheref —h[ — ®EF®Q —z7—— 88¢

Eg. 1 show6g)Stdoekpeesn dsshiofnt t hef Idu poib ghtoeneqrt
¢ ) and t he) esxtcaittee,d| re sapl escot idveepeynd s o ) atntde t chiee
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refractihyef imdexcdgrr espamdi egr esod wtenmibher swao fe
absorption and the f | ubirse stcheen cRl asrntsksdsh ecnosnpset sapne
i n vacuwnm t he Onsager rvaidii s tol e t fthleugtraevp Ht dyre ei
orientation polarizability of the solvent (EqQ.
polarizability of t-MatsgpdFWFehpdaise g8&rs the Lipp

A riedmtbet ween solveandp&lL akipsgspadlasnet est ¢
To define theO sum/iOveoal @ cdl0samnisegddefi ned as mol
transiti ®nofeneirgsebvbdheyoli di @i bemt ai ne dgyte me
room temperature (25bA€).and nor mal pressure

O onmOOGE G @[ 0 880
where h is the Plankods actenédvamhmbedss tthe elpec
transitionwave@ggpybehe normalized value for wh
(TMS) are used as extreme polar and non pol a

Ovalue is scaled approximately from 0 fmorstTMS
pol ar solvent.

o OitavODEVOY
O 0o QIO YO Y !

Tab$& |l vent pol a©ictiyO ,parcdmet eli-¥, coestacd svériedia
pol ariz¥apioftdiesf dntdine SwoOXWENR@EEainIQG2as a functi
di fferemar esclhwevmt s

Solvents St ok e &0 (sdijn f
| 4 0 PQGCt P QGCY

Entry [rﬁlcaﬂ A 0 h of Q Q
Tol uel 33.9 0.09¢92.3 1.49 0. 0] 5028 3279
1,-DfI oxa 36.0 0.1¢2.2 1.42 0. 01 5486 4777
THF 37. 4 0.2(7.5 1.40 0. 2] 6061 6073
Chl oro 39.1 0.24 4.8 1.44 0. 14 6753 5800
DCM 40. 7 0.3(8.9 1.42 0. 2] 6979 6727
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Li ppvearttagv) (pdobavwnl i near dependence of the

sol vent Dbarf a@ameHReEM2zvse.r , the emissi omhastp&Clze a l

shelwar gehiremedsi osoilvemaolsar A rel ation beQ ween

and Stokesesbi At s Aesi akhivabed afitammdSt okes shi
s ol venta sphod vaFriugtsg.
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3. Bl uorescence gquantnuera syureelnde natnsd | I f et i |

The fluorescenceQFawand utm mytedcd smmpafi son wi
hemi sul fateg dy&9Pboh. waher gPUQA¥wamal cel dt edd usin
153 in Bet hahlid4 %)t

& 3
Br bBpZe?—?+88 U

Whelgd shfd uor escenceda hgeulasddiempdythemgnltedhseu b s icrre fper s

to t he "&teamrddredrsedgr al €1l afoeresefeonzmbexeof the sol
the measur®emenhhe abdorption factor at the exc
equatfQ pnpm p pT ,Wher et laebisor bamrcenodmd ext i
coefficiganm. in L mol

The absolute phot oldunfiPlLe®@R)@szod e dg pamwtdiem wiaes
using F32ulorsopleocgt r ophot omet gao aetqeud poeeldi bwi athe da B
ModeB80ZF9, -Rian6éa(Jobin Yvon Hori ba). The quan
averagemedsurhement s and the reported values ar

Figu8&Dei g8 tal photodgr aphs (-biffn PtENHCez PFQACrz nu nodfenr& Br | pa ml e 1
oB65 nm UV I|ight.

10

©
1

Fl. intensity (a.u.)

500 6(')0 7(')0
Wavelength (nm)

Fi gudTeh @Sl $ de mit agago0hIn m) speRQEm of

Tabl38 IS df st at equaernt wen PYQGEZhdd RQCz
Compound Sol i diotgs%h
PQCTE 10
PQG\¢ 1.5
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e Prompt (b) ®  Prompt
10000 e I_=339nm 10000 e | =339nm
ex
e | _ =440nm e | =440 nm
ex

Fit

B Fit
1000

@ 1000: *UE)
= =1
§ : 8 100‘!
1004, :
1 ]
: &
g 1
0 40 80 120 160 0 20 40 60 80
Time (ns) Time /ns
Fi gY@l uor ecsecceanyc epr( @af) i IPQRHEzZz600mM) (alm)d FQOS&= GBMBmM) n
t etr ahyadtr odiufrfaenr wavebksgso@bhbt conti nuous bl ack | ines

decay curves.

Tabldel BorescogmoamePO®&LREand PQGQizet r a h yadtr od ivdrdaetr a&tnit o n
wavelsnptmeni mered at respacditleeeqigdFdroen sotboxwrimat i

e Nm @ NmM Lifeti me

Compou v o2
339 600 20. 0 1. 1/¢

PQCE 440 600 20. 23 1.0¢€
339 580 10.8 1.0¢

PQGCY 440 580 11.2 1. 07

't is evident that the f | wortehs creenbeereccitt teot b me waemhiengt hedepen
(a) e Prompt (b)

10000 N0

(i)
D)
e (V)
° ()

1000 <I

100

Counts
Counts

._‘
15}
o-”‘. Ve foe

4'0 8'0 120 160 200 0 10 20 30 40 50 60 70 80
Time (ns) Time (ns)

Fi g&ilikEel uor edsecceanyc epd0 3InImg ¢ aPJQ Cza n(dpP QC\Zi n : (i) t-oluen
di oxane (iii) tetrahydrofuran, (i wv) chl oroform ar
exponential fit to the decay curves.
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3.6 Spectroscopic data tables:

Tabl58p8ctroscPB@Ck nd avtaar ioofus or gamdrci tsoorlevce ndts ;r d d fee
maxiamad t he fdqu@amg soHown

Sol vent Absor pt FIuoresQu.ant Sto_k Lifeti mg
Yi el shif
Entry © Imak NM) | Tmak nm) | % (nm)| o= | ()
Tol ue 0.09 341, 440 565 28 125 21.0 1.07
Di ox a 0.16 340, 440 580 21 140 27.2 1.08
THF 0.20 341, 440 600 16 160 24.4 1.12
CHGI 0.25 342 440 626 9 186 13.7 1.08
DCM 0.30 341, 440 635 11 195 20.3 1.04

Tabl68p8&8ctroscP@Cxi nd avtaar ioofus or gamanci tsoorl evde natts ;r d s fee
maxiamad t he qu@Padrte soHowwn tting

Sol vent Absor pt FIuoresQ$.ant Sto_k Lifeti mg
i el shif

Entry ©O lmak nmM) | Imaf nm) | % ( nm) 3|3egx1_m (©
Tolue| 0.09 33834 506 50 72 3.8 1.0
Di oxa| 0.1686 33828 538 52 110 6.4 1.1
THF 0.20 33830 582 49 152 11 1.0
CHGI 0.25 33834 580 35 146 8.8 1.0
DCM 0.30 33830 605 33 175 10 1.0
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| Wi s c eisnidtuyclewdo r eesncheannccee me nt

Preparati on ous dsiolfuetrieonns ::vi sc

Aserives cofolkstivaenprieyamiexdi ng met hanol and
reported!% rotceeaks reo |-Tu tciolno rdof¥ oFi@pwzas pr. e @laorfe d
t hGGHGs ol uti on whs xatoudreegl| synode r mdd fh acheofli ni $ e @s opa
maketeov al wrhdseo | WmL.onThe v4 sobsthe res@EIl ta®t so
was cal culhfadleldowiin equati on

&b Vot 88888 o

wher s the vol umes ftrrae tviosk alanbnet . o | © vkasstl s v &
furvbeerfied yayndRReéemeetrwreare If fdmifdd & 6d fbreelnd Oc. B,
24 2 acnAd -415044r eBpecti vel y.

Tabl7€h& viocfcetshleuwi oimsi ncreasing .percentage of gl yc«

Percern hmi £ cH Percet hmigcH
(%) (%)
0 0.6 50 24
5 0.8 55 34
10 1.2 60 50
15 1.8 65 72
20 3 70 104
25 4 75 151
30 5 80 218
35 8 85 315
40 11 90 454
45 16 - -

AbsorptiomhandfPO@Lz e f moedl ¥ ouwhb afhf etchtee dc h a
viscosity of t ReP Q@&di smnpdii gsic entS1li n met hanol
deactivation inTphel &altupméeroen el amtouti cdahisleyy cr e a
sol waermstc os iltltyd 54 oePgnlgycer ol / met(lFa malr emad)al te eex t
dielectric co(nlbt=ami3)plf Weneatrdeld Jda If f er ent . Thus,

of glycerol there will betBats| iidhtonilnyc rpeomant to
t hen would quench the fluorescence at #ihgtdred?
emi ssion peak with increasing polarity (as ev
the maimnrkextButkFigi th the increasing percent a

observed with a drastic enhan3)e.melnhti so fo bfsleurovraet
t hat in the presence of steric benvliersosh meeartt, i |
restriction of the molecular rotati@Ohl @p)ader s
increasing the viscosity of the medi um. It re
rigidificationr yfl ennd £ ctud aa gleiognett bl ue shi ft
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Fi guRMoiSta bbiszoerdpt i on

Tlevi scosi ttyf | deop eodd efH)Car a s
t he

t heas yper

wh elries t
t he
near |l y

X is
a

ther e

viscosity T(hrei guwerceaySlp4&)ofi |l es

wa s

he

vimeaedisumy Ofdapendiomgtamtt he

1.04

Normalized absorbance

—— 0.6 cP
—1.2cP
——3cP
5cP
11 cP
24 cP
50 cP
104 cP
—— 218 cP
—— 454 cP

T T
400 450

Wavelength (nm)

T
300 350

f®21 1 owi ng

0EQ0 waédQ

— T
500 550

equati on.

X

s-piectg @l wrir PIOCgo¥i scosities.

aunsai I nygz etdiHe f F fnasitne

axmer i |

vVivscysioff y t henhlnot felcwd raegs c o QE&TH. ltsemisti t

no

near

rel ati onshi

P

at

tDre

significant

enhane/envd rth

tima eqg tmredarn
dfncfrlewmasri d

al so

c,or Teolbloer a8 &

= e /o
\6 /7
o Vs
- ’
44 ’ y=12+24%*x
4 R*=0.88
. ./ i
3 T T T
0.8 1.6 2.4
Log (h)

Fi guBEh&ldoubl e

of

PRQiICez gl ycerol /.

l ogarit hmi clepl bt3 50 fn nf)| wlanrde svd esrcooes i i

met hanol

mi xtur e

16



454 cP

35-fold enhancement

Fl. intensity (a.u.)

5(')0 6(')0 7(')0
Wavelength (nm)

FigurEmiSddpedta ddh myPQCZ in solution of wvarying Vvi:

¢ Prompt
¢ 50cP
104 cP
218 cP
— Fit

10000 §

1000 A

Counts

0 % w0 e
Time (ns)
Figuré&l B8dbescencelcedechdOlprmbédDesn mpV ofn P@Azuti on o

Vi scosities.

Tabl8¢|l S8orescence decayW atarmenkitiem so fof deiRfQf@e kA M,V i s
640 nm); t htetyd eagnadya ntdi mehse (r es pect i(vikadntdatchte oannapl | ictol
average ds)gaynd itmee (qg(upalriet v hofwnf. i tti ng

Vi sco Lifetime (ns)

(CP) t1 a1 to az i3 as tavg c2

50 0.5 8.1 2.7 3%. 8.9 52 . 5.7 1.1¢

104 0.3 8. 8 22 35.7 7.8 5%. 5.1 117

218 0.5 7.0 28 37.8 96 55 6.3 106

Thampl i t udfel laovreadlsaaqgerrye @ i FHI@EClzs o i ncreases fror

ns with tiheeol aasbdbrfgwimsR otsd t454S6c PTa&HBTge BEeot at i o
t héN Cbhond P@twm@ms restricted in a highly visc
nonradiative dissipation of the excited state

PQCE e xduni bsiitngl e exponenti al fl uor escenmnmcye denc:
di fferent ssxlpweretng i ahd dleicay i n t hel thowaswti rsic o
exponential fluorescence decay profile (i.e.,

17



Such complex decay emiossiles s$specicas eomugitmnmat e
di fferent r(@©xgatoiugprsal donor

Kwon and coworkers interpr eotfedp ytrhreo |biice xnpool ne
i hhhei gh viscous medium as o1l is@imé@ahitee ds cferncanTi doi fi fi
would be even more compl ex due tat itchre @fr etsvem cc
units could be different depending on the cha
medi um. As s Bownhea nf alsatbd £t Scomponeniwi wht Amgeéc ¢t
can be attrirbotoe@htiec tclhhenpoméat!| ow wmbseonsity r
The decay time of the sl owest component 1incre
ns. This |l onger componenmercamhlee tds crdi tteodmpyo m €
time in tkRe rnassnge osfi Mi2d ar to that observed in

10000 {

1000 §f

Counts

100 4
s

104"

Time (ns)

Fi gurmél uSolr escences(lde c3@y mips=0f6i3l5e nm}Tinf sRPRQ@zaAIl pinn @ f
viscosities

Tab®EIl uorescence dfecBRLp ameadiieunn resf dl fHf 8Fnapheti= Vi S C
635 nm); t htgt,amtg ayntdi mhsee (espect i(vieaintdatcht d oanmapg | ictol
average ds)gaynd itmefei(guafl gt v hofwn .

Vi sco: Lifetime (ns)
(CP) t]_ a]_ t2 a2 t3 8.3 tavg CZ
24 - - 12.2 38. 9 31.0 61. 23. 1. 14
50 4.1 8.5 16. 7 51. 7 37.6 39. 23. 1.009
10 4.9 8.8 18. 3 50. 9 39.2 40. 25. 1. 06
2 8 5.3 8.6 18. 8 480 40.0 43. 26. 1. 06
48 5.9 9.9 20. 3 50. 4 42.2 39. 27. 1.009
Ti me s olflviedr e aacienater opy ( TRFA) :
The rotational Browni an motion omf tthlee nmedli aic
high viscosity. The rotational di frfesil ovre dr atCe

Ti mes o Iflvieadr eanciesmoccer opy ( TRFA)C anreraibayd eaoubth e € t We g €
sequendless offerti call0 (spaha@arilzdnt aadand( per pendi cu!
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emi s.siTohne measurement heasi ¢derieedeowontf @ HW®OIMNe s c

The -demendent fluorescence ani sotfroolplyewian gusessi «

L Do 000

i O 96 O 88888 y
wheiée an@oare the vertically and horizontally
t hexci thayt i bime rpeod ppe dtziewdbed ef ghes t he i nstrumen

(pol arization characteristics of the photomet

The ani sotr opyf rdeealay rcwmtnatiidreg isnpgheri cally s
of 1 ismd eapciccotrtedlihreg f ol | owi ng equation

io 1IiQ 8888 w
wheiries the | imiting anisotropy, which is the &
0) Hfind rtonteati onal wbicél atsi @an ptair mene t1&rh eo fs i mall
exponenti al ani ssbtirm pyh(ldoectafyobH)m P @€t onal at i on
(t) become biexponaemgliiatludve tav esreaiguenhri twithraa 8 @O % a |

gl ydmetohanol( FmigckrueTel Tehie® c r etanseet e b i on al corre
due to the restriction of moledWl®r motions i/

® Chloroform
0.4 ® 80 % Gly/ MeOH

Anisotropy [r(t)]

Time (ns)

Figuridi sméeesol ved fluoredscayncpflf afiQEas coapyr of orm an
gl ycer ol thi »meuS8ttePn(02 1

Tab®ledlTi meesol ved fluorescence ani-$phroechyodetaympan
gl ycerol / métdh B8onml .mid8tm)r;e dtheaet i on atli mtea mt@) | aatnido nt h e

respective fr aa@tainafandtdhceo mtnrpil b urtoiticant sh o(@ athigremy (r at at i
shown.

Vi scos Lifetime (ns)

the me Tar o ai az favg
0.5 ¢ 0.5 - 100 -
2 8c P 0.5 36. 8 38. 58 61. 42 2.7
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VTemper-ahdueed tunable fl uor e

Thttempedapendent mdasouressmmemtcseiieng rgeuvatr tof c uv
1 cm patfhtiltnemdgtdcdyvitehdremdoll Jdieb r dNpevgpPedt her most a
(Newport CorpdAMotdied n)No .MeA5E5UB ement st Weernep ep art fua
rang@Q066C. The temper &aharwi vtenntsélf e reRlocbneeftoerre an d
taking the €fiméessapbpnaspentofh temperatu?2eC.for e;

PQCE i n THS&dreaxnhaitbiict t her mochromic dbeldavciedu

tundbluer € 3 ®mam aeean gion cblluudei ng a si ngllei gchotmpeomiesn
(Figure 4., Thmaidmr atmaxt ¢ f | uor oc hrhoemi sunb tclaen vbaer |
struchamngéedi scussed imnbhbhereetl ogl pg BhBete was
spectra with the variatpoansiobdi Itietmpeofatde @r add
(Fi gBrWe Yler formed concentration depeandldeamt TfHIFu
to pamybepossi ble effect of aggregation. There
increasing the mvbncoemM2t% Rit glohle ef $dnmh alncement of
intensity with concentration is Jihomphkystheed:

tunabl e emission isdeaggdegat ioo Al hefi fadhgtt édapfa tviRa@
t emperTahteurteempedaced fluorochromism was/l iakeo

chl orofor m. Unl i ke the wide variation of fluo
and the enhancement of intensity of temies dino mmc
pol ar solvent 2PpWerodromimed Fowturtehe& same exper.i
I

i ke toluehe S(iFnidurre t®»21t he response observed
noticeabl e with i mdr eani e taecnpeurndtewr ed uvehit o t
t he medideemTmdmrea was no significant effeevt of
(Fi g22r e S

Figure 4b in the main text was prepared by
nm UV | i ghti.n PAFz Wbs di gested at respective t
observed that the change i nhdlproeesceea cef ciorl o
The Il inear plot in Figure 4d was obtained by

nm in the range of 263 td 3i3s0 fKo u nTdh et og oboed nGe.s%
|l i nearshiepg altetomeen the ratio of fluorescence i
equation is given below

0

o0 T8t T @°0Y p& ¢ x8888 p
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whemneandidls
repectivel y.

t he

Th

of temperature

Normalized absorbance

Fi g®@8Eor malbiszoeedta on

Fl. intensity (a.u.)

fluorescence
e sl ope oofr
can be measured

intensity ait
tOh. 615 dié < &# msebaorr tf irta

[y
o
1

o
o
1

o
o
1

N
»
1

o
N
1

— 273 K
—_— 278 K
— 283 K
— 288 K
— 293 K
— 298 K
= 303 K
— 308 K
- 313K
— 318 K
— 323 K
- 328 K
= 333 K
— 338 K

0.0
300

400

Wavelength (nm)

350

450 500 550

500 600 700 800

Wavelength (nm)

t he

precisely.

s-peat rai ofePdF.t emper ature i

Fi gu®Eh&1lc on cdeenpternadt ei notn e nek s A8hom) f s RrECer A HFE .

Fi gu2@miSssi onlespd8icmdrfa RTICkE

o © P
N

) Fl. intensity (a.u.)

(4

500 600 700 800 PR
Wavelength (nm)

chl omf cartm d(i5f f errent t

em
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Fl. intensity (a.u.)

Wavelength (nm)

Fi gu2EIl $orescehnge 34Pe mitmiTa o(fh P @B eante di5f f erent t em
to 373 K).

Fl. intensity (a.u.)

Wavelength (nm)

Fi guXe&h &i s ssipeenflt.x 43hmodf PWICek THWA)ats ditfdmpernat ur es

The -temel ved fl uor edleenc3e3 9menart)hhree rhamtad i g
solutionT odbtPPQGized alié¢ ®@ciorvdhiengrodilac dgexpionent i ;
decay (&i gimrbgPe@C@F1 exhi bits a single exponenti a
solvents at room tempaicowmdgi @ég Afytcé @ & ho dréllFian d
exponenti al decay. The amplitude averadeordeaga:’
the decay at the emission wavelengtdepén ddeOnot
absorptlHoNMBndtudies rule out any decomposit
associated with broad and muayt itpil-Be@ e(ndiPs siiso ni nb
with the emission wavelengths and the value i
temperature. This component is I|ikely to be d
compon2nme)Mains al most constant with a decrea
emi ssion wavelengths. The comp®nes) wanh bentd
emi ssion from the LE state mostly dbsmubatedub
carba%ol e.

The complex decay profiles are generally ¢
fl uor ess!éinhte porroibgei n of mul ti ex porsetnattieali noteecracyo |

among LE, ICT?%Anddli Tli©hastit gtesn the present ceé
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foll owed by stabikiftatci omtehacuglont weté&&psol ve
bel ow. The precise assignment of the edeptthed
anal ysis of thestdaytnea minctse rocfo nevxecristieodns t hr ough

10000

Prompt
400 nm
415 nm
450 nm
475 nm
500 nm
525 nm
550 nm
575 nm
600 nm
625 nm

1000 {2

Counts

1004 .

Time (ns)

FiguBH uZ2 escencea(lde83y) PQELiile THF ahfetagaiorcdoion g n@y «
at different emission wavelengths.

TabllleFl SSorescence dafelciag emirtatmen g rswlod ti ingnnblay RIQEZ ol e
T in(3IHRBP at di fferent ; emihes ideoehg vaanWip Inersgt(h e r es
fractional( it aintdyti beutammlsi t ude (Ve raahgke odueaclailyfpatrienfe f
shown.

@nm N M Lifetime (ns)
t1 ai 12 az i3 as tavg. c?
400 1.1 292 3.4 345 11.€363 5.7 1.0¢
415 1.8 46. 6.3 36. 14.€¢2B. 6.2 1.0
450 1.3 16.¢( 4.9 45.7 13.437. 7.4 1.1:
475 1.5 17.¢ 5.8 42.¢ 15.4239. 8.& 1.0
500 1.3 14.! 6.3 44.°% 17.854P2. 10. 1.1
525 1.8 15.¢ 7.8 45.°% 20.237. 11. 1.0:
550 1.8 14.¢ 8.1 45.7 21.139. 12. 1.0¢
575 1.6, 13.: 8.0 44.7 21.3242. 12. 1.1:
600 1.3 11.+< 6.8 37.( 19.¢51. 12. 1.1¢
625 1.4/ 12.°7 7.4 37.% 20.E5 49. 132 1.1
5.Tthhe polarity effect
The increase in temperature( Weddsheorafdac
(n) of the solvent in a nonl Unredarn fasmi be datde

the tempefaomreheaampirical?®?formul as as given

- =Y Y Y LYY Y Y (11)
&€ &Y QY'Y @YY pC
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we also checked the -&mbysivamybegaviher poff aPQCs3:
binary mixture of T#&E darhee Mmexaamge (efigwrieonSa n
shifted and a green emi slsHFon Awas naghl e reva & sii o n
in each fraft.i omhi(sFighiger va2t i on i s consistent
PQCE amodetrated in Figure 1 in the main text

spectr al pattern and tunable emission frem da
l ight emission as akkegernwded ti rs(tRuhdg uetse mgne irTeHtRu r e
not be rationalized simply by the polarity ef/

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 99%

St et s Nl Nl o Yt li
- ,,.

Figureh&2dgr ap-fiséMf iPnQClzHF/ hexane mi xtures with in
under the il lumimmai@onnm)f. UV | ight (

-——— — 0%
104 515 nm — 600 nm

Hexane

0.8 1

0.6 4

0.4 4

0.2 4

Normalized intensity

0.0

560 660 760 860
Wavelength (nm)

FigurEmiS28i onexsp840r am)T &fb) PQCzt he THFWiWhéekanecmea
percentage of hexane

Kui mova and cowbhé&erd feaotr awvdl etde mper at
photophysical propeB®DIleBY sodd vfilswmrsda s ¢cye rste nmed It @ ©
TICY. W& know that the viscosity and polarity
gl yct'dNeolc.arried out a tempefTdbudOd) jé pero &n t/ mett
solutiogn F(I2Aug eARS 2]l ower temperature, the polar
and with increalomly wihlel t & eng?deTddea rdder carneaat si ec aol fl
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viscosity is clear from the temperature d-epend
T. An i ktepedefdapsr 680emim) ( soTuat o8& f KPQRELENS
601 nm) with the increase of the solution te
decreases and resulted the blue Khtidt3228 HKvelT ]

concl ude t hat t he decrease of fl uorescence [

wher eas, the substanti al bl ue shift of 29 nm |
10
—— 288K
—— 293K
81 —— 208 K
—~ —— 303K
S 7 pr 308 K
& f7 —— 313K
> / 318 K
@ / 323K
o /’ —— 328 K
€ 3 /
.
0 T T T 1
500 600 700 800

Wavelength (nm)

Fi guBEmMS8spenteda3d40 nm)TGofPIMNQ®Bz20 % gl ycer ol2/1n8d tchPa n c
with varying temperature.

5. Temper-depeadent NMR study:

Il n orpdrecabney ostructur al Wh &NMiReg s wree peRTHE&T me d
THRswi t h varyi nhea emp@gnmiaftivawesnms kofetn £i ® bdfeew e d
characpeotiienh sRQA¢e Fi gsuSZeand8 8polnowering the te

Subsequently, with the i ncaesesiee lodfe d eammpde reaxthui rbe
upfcakdi c &li gul)idfhte2(ps oitfotos ddu éb et o t H épea Ihanhig té yh @ f
mediwint h t empientgbtheceh @ ndeakdemi cal as well .As the

di scus s,dhde esaallvemt p ol & hdeet cye ei &anecl ruet ai soens a wewdhit pbeer a t
ver’da?Bowever, the signspeciahbc alpbsri dcasén behi f t
accoumpkd by the chhingeobserpwdtairoan ysuggests cCeEe
the variati ohhalft et cc@pieomnmt uy ewift PQ nucnriegtasi ng t e
change the chemical(ds,hiehApaoosfs ifdddjea csetnrtu cpiruortad n sc
distortion of pyrP°dzanemsi hgathngugb hboaepbanar.i
pyrindainet y( Aing #r@u cSh2 t e mmaruatewdr egeomet ri c al c ha
p henazismnge t2dlm a ddhsehiaornpefni mrgot ah t & gchoaold $iinmgg c y «
al so itrhgeu lwdadtaen g e o fc onmof loercnualtaro n s
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So s aa % %0 e de ea w2 we 1h s e 42 J L
d:C}Nf N J} 323
% gﬂ % ,J ) JML.
e A LJL, | |

5 70 &5 60 55 S50 45 40 35 30 25 20 15 10 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
ppm

FiguZréeéh® NMR spectlr a nbi@a®QCRT and (b) t hBHsame i s
32B(protons ar e -NMR,i ghiegluruesi Srg 2D

j, b
S ST S VU UV
Y Y
K N b N AA
83K AANA
k) A AN
sk ) AN
ST | AN
323 K l H\\ A ﬂ\
CooltoRT | 'Y

Fi guaB8€h& chemical s hiPfQCEo il HEEHhWwe whayr dirilobegetne mp &8 aKurt e
323 .K

Heating

Structural change

Facile ICT Partial disruption of ICT

FiguBA B@ssible strueltuwialh dahhengercafeaB@Czof temper

As di scugstsheed ianbcorveease of sol vent polarity \

the red shift in emission. Whi | e, the decreas:
26



account t hteo wbelvueer , s hai fltar ge shi ft from 610 to
respectively ifmobdH@é8st® 88Me Kstructural chanc
The structur al cha@may ppamptoisald] y nd iAsSngaupdea ssHP eo f
temperature and facilitates the emission al so
emi ssion. The computational investigation as

with solvent mol ecul es.

VICo mpautti on al il nvestigati or

The density functional theory (DFT) calculations were performed with the Gaussian 09
program packag®3 S geometies were optimized using the B3LYP hybrid functional and 6
31G(d,p) basis setheexcited state structuseverecomputedoy employing timedependent density
functional (TDDFT) theory withthe same functional and basis Sets.

The spatial distributions dhe highest occupied molecular orbital (HOMO) ate lowest
unoccupied molecular orbital (LUMQ)f PQCzT and PQC2/ in the ground and the excited state
wereanalyzedIn the ground statehé LUMOs ofboth the compoundsre predominantly located on
the centralphenanthrendinked pyridoquinoxaline acceptor un{PQ), whereas the HOMOs are
differently distributed(Figure 2, main text)The HOMO is mainly distributed on Cz unitRQCzT.

On the other hand, due to the higher resonance stabilizatipiswfstituted donor, the HOMO of
PQCzV is extendedo the centraPQmoiety. The weak electrondonatingcharactenf phenanthrene
leads to the localization of the HOMO on the phenanthrene unit along with the electron ddmor Cz.
the case oPQCzT, the HOMO andthe LUMO are well separatedccounting to pronounckCT
characteistics The excited state HOMQUMO pictures are shown iRigure 30.

The unusual ntdeamnpedar dtl wroeg ochromi sm in THF co
interacti on WetlkcaPQC2d out a detailed systema
amod el addressing the underlying phenomenon. T
dielectrics of different solvents to prob.e th
The ground state modTewabkawpteampheowrn yngofdemM@Cz y
(DFT) B3LYP hybr3dGfdng) i basails aneat 6i n Gaussi an

TBDFT calcul ation with the same functional an
state struatuzebl dheopbi nuum model (PCM) of s
effects. The mol ecul ar geometries of solvents
optimized using DFT. sbhHe PIDEE®I O bt it mezedsperiucte
were chosen as model systems. The blend modul

mol ecul es-TwibheRP@Cmnate the nearest nei ghbor p
The moddFfoey Huggins model and COMPASS27 forc
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cl u$'t @fe obtained cl ptsitmirzddveMei 3 ggmd dilre® oai t h
density approximation (LDA) ®%WN functional a

A rangenodowala&knt interacasensi gstdobet weah
state st r ulctaunrde ToHFF PGz cul e (Fi gure S31). The
of THF?nand osppgns doffjui noxal ine instPrQuaitnirtal Iadha
units with the increasing temperatureclhayoirca
hydrogen bonding interactions?niihegeha@msir d oov
SP2at higher tempar ptocrketcdmrcraeatommodati ng THI
rotation of -TCzxrenittesifravPQ@zbdece i mdreractewnsenii
obhort caosnotacalbssew ved i-\h (tFieg wraes eS XN LA Q@0sz, di s e

mol ecul ar stV uicd upeer tod ptdFoQa p iam@ narbd ehi nder th
with solvent mol ecul es.

LUMO

HOMO

Fi g3 @®FDbpti mi zesdt aetikec glePdhet ri es and HOMERQICEMOd di s
PQGZobt ai nedFTycallDcul ati ehlsG@pd | ehel B3LYP/ 6
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Fi gu3l€l 8ster depicting the packing of t-Btrhhgde o

mul ti ple number of short contacts (distances
pairs of electrohs on nitrogen of PQCz

& ~

Fi gu2€l $ster depiclTHmWgtthhexgadclkifingtaft e of PQCz
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VI.Comparative table
Tabl2Coxipari soh wift PQCeported fluorescent mol
Multifunctional properties
Single
S. No| System Large Stokes component | Molecular Molecular Citation
; Red L .
shift o white-light | viscometer thermometer
emission i
emission
_ (DCM):
635 nm 610 to 415 nm fro
425fold
. ()
DCM: 195nm QY: 11. AJ_ CIE: (0.36, | increase of Fl| 263 t_o_ 338K
1 PQCzT . _  (Solid): ; positive T- Present Pape
Toluene:125nm 0.28) Intensity from L
628nm 0.6 to 45! cP coefficient: 0.6 %
QY:10% ' K1
80 nm (yellow tg i dark red to |560 to 640 nm frof Chem. Sci.,
2 MCBD red) 640 nm yellow 84 to 280 K, 5% 2014 5, 4388%
6-fold from 1.2 —.| J. Am. Chem.
3 RY 250 nm 650 nm i cP (ethanol) td 3'f°'td fg’onl§5 C|soc2011 133
950 cP 0- 662637
BB | cren
4 N,N-DQEA |210 nm (DMSO] 550 nm - - POS| : Commun.2014
coefficient: 0.5 % 38
— 50, 15811
per C
Poromr Thehra'uometrli Chem. Eur. J.
5 orphyrin ~300 nm 780 nm - enhancemen - 2017 23,
dimers (15-65timeg 19
. ; 11001.
uponviscosity
37 Cto20C Chem.
6 DAFI;’PPE’PMP - - - 23:;:2'3 at intensity increase/Commun.2016
’ 2.7-3.5times | 52, 13695
BODIPY 20-fold from 0.6 J- Am. Chem.
7 derivati - - - P t0 945 cP - Soc 2013 135
erivatives cPto c 9181%
lifetime
BODIPY increases  fro J- Am. Chem.
8 L - - - - Soc 2008,9,
derivatives 0.7 to 3.8 ns (2 667340
to 950 cP)
CMAM- 74 mPasto 374 J- Am. Chem.
9 MCCA - - - mPas - Soc 2006 128
(2),398%
f_50 C10100 CI Angew. Chem
10| DPTB - . . . rom green {0 blug 1 "eg 2011,
fluorescence with 42
; . 50, 8072
increasing QY
23fold increas Chem. Eur. J.
11 CazCy2 - 580 nm - in intensityfrom - 2013 19,
1.0 cP to 950 ¢ 1548%
| ibl Chem.
12 | BN-BPh - 565 nm - - tem”::’aet[i'e :ﬁecCommun.2017,
P 53,3446
0453 eyt 0 C
o nn)_W| to 80°C, the |J. Mater. Chem
13 | BNAP - 472 nm - INCTeasing 1 4o creasef C, 2016 4,
intensity from| . . i 45
intensity with red 5696
water to hifted emissi
glycerol shifted emission
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18-times

fluorescence J. Am. Chem.
14 |BDAA-methyll 52006700 cm' - enhancement - Soc.2016 138
from 4cP-167 819412
cP
~hodam Z_fﬁld decrease 0 Anal. Chem.
15 odamine 500700 nm i _ fluorescence 2016 88,
derivatives lifetime of the dye 16
4 10566
over 51
16-fold
enhancement
16 Mito-VH - 607 nm from pure - 2(¢1n7a|é§ 2:;{7
ethanol to 959 T
glycerol
?fYt 12'_fci|g_’ Phys.Chem.
BODIPY ffetime. 1 Chem Phys.,
17 L - - fold, intensity -
derivatives 2016 18,
2-fold from 1.2 453548
cP to 1457 cP
Ser?gi?i(\::?;); a Temperature |J. Mater. Chem
18 FLAP3 - - | responsive C,2017 5,
100 cP) L 49
o emission 5248
emission
Temperature
sensitivity (dI/dT)
; Chem.
ranging from 0.01
19 | c1,c2,c3 - - - ging Commun.2017,
cat 53,57025
-50i 30 C to 0.024 ’
Clat30100°C
Positive
Mater. Chem.
temperature
20 DPTB ) i i coefficient from Fror12t§823(‘)5%7, L
1575C
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I X. NMR and mass spectra
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Figure S34 *H NMR spectrum oR,7-dibromophenanthrer@,10-quinone (P1)
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Figure S35 3C NMR spectrum o®,7-dibromophenanthrer@,10-quinone (P1)
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Figure S37 3C NMR spectrum 08,6-dibromophenanthren@,10-quinone (P2)
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Figure $42 'H NMR spectrum oPQCzT.
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Figure $45 3C NMR spectrunof PQCzV.
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