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I. General Experimental Details

Reagents from commercial sources were used without further purification unless otherwise stated.
Methyl acrylate was passed through a short plug of bdsim@a to remove inhibitor immediately prior

to use. Dry THF was obtained from a Pure Process Technology solvent purification system. All reactions
were performed under a Nor argon atmosphere unless specified otherwise. Column chromatography
was performed on a Biotage Isolera system using SiliCycle SiliaSep HP flash cartridges.

NMR spectra were recorded usingt@0 MHzBruker Avance Ill HD with Prodigy Cryopraod00 MHz

Bruker Avance Neay Varian Inova 500r 600 MHzspectrometes. All*H NMRspectrar NE NI LJ2 NIi SR
units, parts per million (ppm), and were measured relative to the signale$mtualCHG (7.26 ppm) or

CHCL (5.32 ppm) in deuterated solvent. AIC NMR spectra were measured in deuterated solvents and

are reported in ppm relative to the signals f6€DGCI (77.16 ppm) of*CDCh (54.00 ppm). Multiplicity

and qualifier abbreviations are as follows:= singlet, d = doublet, m = multiplet, br = brpagp =
apparent.Peaks were assigned on the basis26f NMRexperiments(COSY, HSQC, and HMB&)!°F

coupling constants were determined frofd{*°F}NMR spectra acquireah a 400 MHz Bruker Avaniieo
spectrometer.

High resolution mass spectra (HRMS) were obtained from an Agilent 6200 seriesf-fight mass
spectrometer equipped with an Agilent G1978A multimode source (ESI+).

Analytical gel permeation chromatography (GPC) was performed using an Agilent 1260 series pump
equipped with two Agilent PLgel MIX#BDcolumns (7.5 x 300 mm), an Agilent 1200 series diode array
detector, a Wyatt 18&ngle DAWN HELEOS light scattering deteand a Optilab rEX differential
refractive index detector. The mobile phase was THF at a flow rate of 1 mL/min. Molecular weights and
molecular weight distributions were calculated by light scattering using a dn/dc value of 0.062%E)

for poly(methyl acrylate) Preparative HPLC was performed ohgillent 1100 Series apparatus using three
Eclipse XDB18 9.4 x 250 mm columns in series.

U\-Vis absorption spectra were recorded on a Thermo Scientific Evolution 220 spectrometer.

Ultrasound experiments were performed using a Vibra Cell 505 liquid processor equipped wiineh0.5
diameter solid probe (part #630217), sonochemical adapter (part #880014), and a Suslick reaction
vessel made by the Caltech glass stamalogoudo vessel #83@0014 from Sonics and Materials). UV
irradiation was performed using a Philips®BW/01/2P UVB bulb with a narrow emissid305¢315 nm
and a peak at 311 nm under ambient conditions unless indicated otherdigdermo Scientific EK45
Immersion Cooler (part #3281452) was used to maintain a constant temperature bath for sonication and
photoirradiation experimentsPolymer solutions were continuously sampled for-W¥/ analysis using a
Cole Parmer Masterflex L{&imp system(item #EW7791210) composed of an L/$ump head (part
#77390600) and L/Sorecision variable speedrige (part #075280) using 4x6nm PTFE tubing (part
#7739060) and a quartz flowthrough cell Starna,part #583.4Q-10/28.5) which wasconnected using
M6-threaded PTFE tubg Starnapart #M6-SET).



II. Supplementary Figures
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Figure S1(acg) Representative absorbande) and oncentration(bottom) data for the mechanochemical activation o
polymers. (h) Absorbance and concentration data collected duttiraggzhemical activatiomf BNRPMAgzowith 311 nm U’
light. Concentrations of merocyanine speci&¥R.cand BNBowere determined fromthe absorption data using estimat:
extinction coefficient{see sectiorVVIl for details) All reactions were conductedtt n p with 2 mg/mLpolymerin THE
Concentrations oBNR.cand BNB.o are scaled to the total molar concentration of polymer in solution.
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Figure S2Absorbance monitored at 460 nm and 620 nm during continuous ultrasonic&d&?C, 2 mg/mL iTHF
of a 73 kDa chaioentered polymer BNRPMAy3) and a 71 kDa chaeend functional control polymerBNR
PMAcontro) . IN contrast to the polymer with a chagentered BNP unit, no changes in the absorbance at 460

620 nm are observed for the contrpolymercontaining a BNP unit at the cha@md, confirming that mechanic
force is responsible for the observed activation of the BNP mechanophore during ultrasonication.
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Figure 8. Representative absorption spectra in the wavelength rangec380 rm of BNRPMAgs subjected tc
ultrasoundinduced mechanochemical activation for varying amounts of timne (p, 2 mg/mLpolymerin TH-).



330 kDa

Figure 8. Photographs of polymer solutions (2 mg/mL in THF) subjected to ultrasodnded mechanochemica
activation. (eft) BNRPMAw after 30 min of sonication, andright) BNRPMAgso after 9 min of sonication.
Immediately after cessation of sonication, theaction vessel was removed from the cooling bath, sprayed v
isopropanol to prevent water condensation, the vessel was illuminated with a fluorescent lamp and immec
photographed. Images were acquired in RAW format to preserve color information.

[ll. Synthetic Details

Scheme & Synthesis of bimaphthopyran initiatorl.
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o F  2,2-Thiobig1-(2-fluorophenyl)ethan1-one) (2).A round bottom flaskequipped

? [ with a stir bar was charged witB-bromo-2 -fluoroacetophenone (18.g, 623

¢ 2 mmol) dissolved in acetone (150 mLdjhe solution wasooled to 0 C in an ice
bathfollowed by the dropwise addition obgium sulfide nonahydrate (7.53 g, 4Inmol) dissolved DI
water (17 mL)The reaction wasllowed towarm to room temperature and stirred for 25 h. The solution
was concentrated undeeduced pressurand the aqueous solution was extracted into dichloromethane,
dried overMgSaQ, filtered, and concentrated. The crude material was purified by column chromatography
on silicagel (30% EtO& hexanes) tqrovidethe title compoundas paleyellow crystad (6.16 g, 64%).

TL20%EtOAChexanes)R = 0.43

IH NMR (500 MHEDCH) : 3192 (d,hir=2.4 Hz, 4HG), 7.16 (ddd,}e= 11.4Hz Ji= 8.4Hz 1.1 Hz, 2H,
G), 7.26 (ddd,}4= 7.8, 7.3, 1.1 Hz, 2H,)C7.57 (ddddhe = 5.1Hz Jn = 8.3, 7.1, 1.9 Hz, 2H;)C7.88
(ddd, Jie= 7.6Hz Jin= 7.6, 1.9 Hz, 2H5C

13C{H} NMR (101 MHEDGY : 42.0 (d, k= 8.3 HzG), 116.8 (d,kr= 23.9 HzG), 124.1 (dke= 12.6
Hz G), 124.8 (d,ke= 3.3 HzG), 131.4 (dikr= 2.5 HzGy), 135.3 (dike= 9.2 HzG), 161.9 (d,ke= 254.6
Hz G), 192.0 (ditr= 4.6 HzG).

HRMS (ESh/z): calcd for [GaHiaR0:S] (M+HY, 307.0599; found, 307.0604.

F O s o ¢ 2,5Di(o-fluorobenzoyl)thiophene (3)A flamedried round bottom flask equipped
z with a condenser and stir bar was charged with-@i}3ydroxy1,4-dioxane (0.922
T 3 g, 7.68 mmol) and evacuatHahackfilled with nitrogen3xX). Anhydrous methanol
(50 mL)was addedvia syringeand the mixture washeated to reflux for 1.5 to generateglyoxal. In a
separate flamedried round bottom flask equipped with a condenser and stir bar, sodium metal (340 mg,
14.8 mmol) was dissolved in anhydrous methanol (15 umdgr nitrogenat O C in an ice bath to form
sodium methoxide. Compourl(3.795g, 12.31mmol) was dissolved in anhydrous dichloromethane (15
mL) under nitrogen and transferred via syringe to the warm glyoxal soluiidiowed by the dropwise
addition of he sodium methoxide solutiomia syringdthe solution turned orange, theyellow, then dark
green. The reaction mixture was returned to refl(burning dark red and stirred for 1éh. The reaction
was cooled to room temperature, concentrated under reduced pressure, and dissolved in EtOAc (100 mL).
The organic layer was washedtlwl M aqueous HCI (100 mL), distilled water (100 mL), 10% aqueous
NaHC® (100 mL), 24 aqueous NaOH (100 mL), and brine (100 mL). The organic layer was dried over
MgSQ, filtered, and concentrated under reduced pressure. The crude material was purfieditimn
chromatography on silica gel (10¢40% EtOAdexane$ and subsequentlyrecrystallized from
EtOAchexanedo providethe title compoundas white needles (1.5, 38%).

TLC (20% EtOAc/hexand’) 0.35




'H NMR (500 MHLDGY : 7421 (ddd = 9.6 Hz J+=8.3, 1.0 Hz, 2H3), 7.29 (dddJw= 7.5Hz 7.5,
1.0 Hz, 2H, £ 7.54¢7.59 (M, 4H, Gand G), 7.61 ¢idd, J= 6.9Hz Ji= 7.7, 1.8 Hz, 2H5C

3C#H} NMR (101 MHEDGD : 146.8 (dkr= 21.5 HzG), 124.6 (dkr= 3.7 HzG), 126.4 (d,ke= 14.5
Hz G), 130.5 (d,kr= 2.5 HzG), 133.9 (d,kr= 8.4 HzG), 134.4 (d,kr= 2.9 HzG), 149.8(G), 159.9 (d,
kr= 253.5 HzG), 185.4G).

HRMS (ESh/2): calcd for [GHuR0,S] (M+HY, 329.0442; found, 329.0444.

2,5-Di[hydroxy}1-(o-fluorophenyl)}-prop-2-ynyljthiophene (4). A flamedried
round bottom flask equipped with a stir bamder nitrogen was charged with
anhydrous THF (4 mland ethynyltrimethylsilane(0.160 mL, 1.15 mmol). The
solution was cooled to OC in an ice bath and-outyllithium (2.5M in hexanes,
0.450 mL, 1.13 mmol) was added dropwise via syriAder 1 h compound3 (131 mg, 0.399 mmol)
dissolved in anhydrous THF(L)wasadded to the reaction mixturand itwasallowed towarm to room

temperature After 21 h, the solution wasooled to 0 C in an ice bath. Methanol (3 mL) was added to the
solution via syringe and the reaction mixture vedl®wed towarm to roomtemperature and stirred for 5

h. The reaction mixture wageutralizedwith 1 M HCI and extracted into EtOAc (50 mL). The organic layer
was washed with 10% aqueous X (50 mL), 10% aqueous NaHC3D mL), and brine (50 mL). The
organic layer was dried ovdgSQ, filtered, and concentrated under vacuurfhe crude material was
purified by column chromatography on silica gel468% EtOAc/hexaneg) providethe title compound
(mixture of diastereomersas alight-brown viscous 0i{132 mg, 87%)R = 0.15 (20% EtOAc/hexanes).
HRMS (ESh/z): calcd for [@HisRO:ST (MBOHY, 363.0650; found, 363.0648n analytical sample was
further separated to characterizeachdiastereomerindividudly.

Diastereomer 1:

'H NMR (400 MHz, CREI 285 (d,Ji== 0.6 Hz, 2H,:9, 3.29 (d = 3.3Hz,2H, OH), 7.00 (s, 2K),
7.05 (ddd J4+= 11.6Hz = 8.1, 1.4 Hz, 2KL;), 7.16 (dddw= 7.6, 7.6, 1.2 Hz, 2K,), 7.33 (dddd,r=
5.0Hz }w=8.1, 7.5, 1.9 Hz, 2K;), 7.67 (ddd,= 8.0Hz J.u= 8.0, 1.7 Hz, 2Hp)C

13CEH} NMR (101 MHEDGY : 69.22(Gy), 74.8 (d,kr= 2.4 HzGa), 83.99(Gio), 116.52 (d,ke= 21.7 Hz
G), 124.1 (dyke= 3.6 HzG), 125.3 (d, kr=1.5 Hz G), 127.2 (dke= 2.2 HzG), 130.50 (dike= 10.0 Hz
G), 130.55 (dike= 8.5 HzG), 148.50(G), 160.09 (dike= 249.4 HzG).

Diastereomer 2:

'H NMR (400 MHz, CREI 2.8% (d,Ji== 0.6 Hz, 2H,:¢, 328 (d, Js++= 3.0Hz 2H, OH), 6.94 (s, 28),
7.05 (dddJe= 11.5Hz Jw= 8.1, 1.4 Hz, 213), 7.16 (ddd,lw= 7.6, 7.6, 1.2 Hz, 2R,), 7.34 (dddd,}e=
5.0Hz Jw=8.1, 7.5, 1.8 Hz, 2K;), 7.69 (ddd:e= 8.0Hz Jsu= 8.0, 1.8 Hz, 2H;)C

3C{H} NMR (101 MHEDGH)  69.¥8 (), 74.9 (d,kr= 2.2 Hz, (), 84.03 (@), 116.51 (d.kr= 21.6 Hz,
G), 124.1 (d,kr= 3.6 Hz, §, 125.27 (d.kr= 1.4 Hz, §, 127.3 (d,kr= 2.3 Hz, §, 130.4 (d,kr= 9.9 Hz,
G), 130.57 (dkr= 8.4 Hz, §, 148.47 (€), 160.06 (dkr= 249.4 Hz, {.




Q 3-Hydroxynaphthalen2-yl 2-bromo-2-methylpropanoate (5). An ovendried round
O bottom flask equipped with a stir bar was charged with-@il3ydroxynaphthalene (3.9,
WA o 19 mmol) and evacuatétackfilled with nitroger(3x). Anhydrous THF (54 mL) was added
5 ﬁvBr via syringe under nitrogen. The solution was cooled to 0 °C in an icefolidlved by the
consecutive dropwise addition tiethylamine (2.6 mL, 1&mol) and" -bromoisobutyryl
bromide (2.3 mL, 19 mmol) via syringesulting in formation of avhite precipitate. The reactiomixture
wasallowed towarm to room temperature and stirretbr 19 h. Themixture was extracted into EtOAc
(2120 mL) and washed with distilled water (50 mL) and brine (50 mL). The organic layer was dried over
MgSQ, filtered, and concentrated undeeduced pressureThe crude material was purified by column
chromatographyon silica ge(5¢38% EtOAthexanes)ollowed by recrystallizatiofrom EtOAchexanes
to provide thetitle compound asolorless, transparent crystals (23136%).

TLC (20% EtOAc/hexand®): 0.38

IH NMR (400 MHEDCh) L : 2.14 (s, 6H)5.75 (s, 1H), 7.34 (d= 0.7 Hz, 1H), 7.38 (ddik 8.1, 6.9, 1.3
Hz, 1H), 7.45 (ddd= 8.3, 6.9, 1.4 Hz, 1H), 7.62Jd, 0.7 Hz, 1H), 7.70 (ddddk 8.2, 1.3, 0.6).6, 0.6
Hz,1H), 7.76 (ddddd]= 8.2, 1.3, 0.7, 0.7, OHz, 1H).

13C{H} NMR (101 MHz, CREI: 30.8, 56.0, 112.3, 120.1, 124.5, 126.55, 126.58, 127.6, 128.6, 132.9,
138.7, 146.2, 170.0.

HRMS (ESh)/z): calcd for [@Hi7"°BrQN]" (MLOHY, 326.0386; found, 326.0388.

Thiophene-2,5-diylbis(3-(2-fluorophenyl}-3H-benzoffjchromene
3,5-diyl) bis(2bromo-2-methylpropanoate) (1). Naphthopyrans
were synthesized according to the procedure by Zhao and Catreira.
A flamedried two-neck rourd bottom flask equipped with a stir bar
and condenser was charged witbmpound5 (584 mg, 1.89 mmol)
and pyridinium p-toluenesulfonate (20 mg, 0.080 mmojnd
evacuated backfilled with nitrogen (3x)Compound4 (290 mg, 0.762 mmol) dissolvedanhydrousl,2-
dichloroethane (5 mlyvas addedsia syringe. Trimethyl orthoformate (0.38 mL5 Bimol) was added via
syringe and the solution was refiectfor 22 h. The solution was poured into water (50 mL) and extracted
into EtOAQ50 mL). The organic kaywas washed with0%aqueous NaHG@50 mL)10%aqueous NECI
(50 mL), and brine (50 mL), dried over81@, filtered, and concentrated under reduced pressure. The

crude product was purified by column chromatographgd@% EtOAdlexane$. It was further purified
by precipitaton from hexanesand isolated by filtrationto provide the title compound(mixture of
diastereomersas a magenta powder 40dmg, 60%)R = 0.51 (20% EtOAC/hexanes)analytical sample
was separated by preparative HRb&haracterize each diastereomiadividually



Diastereomer 1:

'H NMR (400 MHz, @Dy0  48¥ (s, 6H, %), 1.96 (s, 6H,4), 6.43 (dd,ir= 4.0 Hzsu= 10.0Hz 2H, &),
6.90 (s, 2H, &, 7.02 (ddd,he= 11.6Hz Jiw= 8.2, 1.2 Hz, 2H,)C7.13 (ddd = 7.4HZz Jiy= 7.9, 1.2 Hz,
2H, G), 7.2%7.35 (m, 4H, £and G,), 7.41 (ddd,hn= 8.0, 6.9, 1.2 Hz, 2Hyel; 7.4%7.54 (m, 4H, Gand
Guo), 7.67 (ddd,le= 8.0Hz Jiu= 8.0, 1.8 Hz, 2Hg)C7.72¢7.76 (M, 2H, @), 7.97 (ddw= 8.7, 1.0 Hz, 2H,
Ga).

13C{H} NMR (101 MHLDRCEO : 31.3 (&), 31.4 (&), 55.6 (&), 79.2 (d.kr= 2.9 HzG), 115.9 (&),
117.00 (d.kr= 21.8 HzG), 120.3 (@), 121.17 (@), 121.97 (€), 124.45 (dke= 3.1 HzG), 125.4 (@),
126.1 (d,kr= 4.3 HzGo), 126.3 (d,kr= 1.4 HzG), 127.3 (@), 127.6 (d,kr= 2.6 HzG), 128.4 (@),
128.71 (§), 129.4 (&), 130.69 (d,kr= 8.5 HzG), 131.0 (d,kr= 10.6 HzG), 139.39 (&), 142.5 (),
148.5 (), 159.6 (d,ke= 248.3 HzG), 170.3 ().

HRMS (ESh/z): calcd for [GoHao"*Br2ROsSNT (M+NH)*, 978.0906; found, 978.0866.

Diastereomer 2:

'H NMR (400 MHz, @Dy 149X (s, 6H, &), 2.02 (s, 6H,4), 6.40 (dd,ir= 4.1 Hz).u= 10.0Hz 2H, Gy),
6.78 (s, 2H, &, 7.01 (ddd,he= 12.6Hz Jiw= 8.2, 1.1 Hz, 2H,)C7.12 (ddd = 7.4Hz Jiy= 7.9, 1.2 Hz,
2H, G), 7.2%7.34 (m, 4H, £and Gy), 7.40 (ddd,hw= 8.1, 7.0, 1.1 Hz, 2Hel; 7.487.54 (m, 4H, gand
Gu), 7.66 (ddd,le= 8.0Hz Ju= 8.0, 1.8 Hz, 2Hg)C768¢7.72(m, 2H, &), 7.96 (dd,hw= 8.7, 1.0 Hz, 2H,
Ga).

13CEH} NMR (101 MHLDRCH : 31.3 (Gy), 31.4 (G), 55.7 (&), 79.6 (d.kr= 2.6 HzG), 116.1 (&),
117.02 (d,ke= 22.0 HzG), 120.1 (€), 121.22 (), 121.99 (€), 124.41 (dtr= 3.2 HzG), 125.4 (@),
125.7 (dke= 1.7 HzG), 126.7 (d,kr= 4.0 HzGo), 127.3 (@), 128.0 (d,ke= 2.8 HzG), 128.4 (@),
128.69 (€), 129.4 (&), 130.66 (dkr= 10.7 HzG), 130.8 (d,kr= 8.4 HzG), 139.44 (&), 142.6 (&),
148.7 (©), 159.9 (dk= 248.7 HzG), 170.4 ().

HRMS (ESH)/z): calcd for [GoHao"BrROsSN] (M+NH)*, 978.0906; found, 978.0861.

o
\)I\OMe

Cu Wire

o)
_ MegTREN
Tomsort

GeneralProcedurefor the Synthesis of Polymers Incorporating a Bigphthopyran Mechanophore

BNP-PMA,,_

A representative procedure is provided for the synthesBNRPMAys. A 10 mL flamelried Schlenk flask
equipped with a stir bar was charged with initiatb18.3 mg, 0.204 mmol), DMSO (1.00 mL), methyl



acrylate (2.00 mL, 22.2 mmol) and freshly cut copper wire (2.0 cm, 20 gauge). The flask was sealed, the
solution was degassed via four fregmemp-thaw cycles, and then backfilled with nitrogen and warmed

to room temperatureMesTREN (10.5 pL, 0.088mol) was added via microsyringe. After stirring at room
temperature for 2h, the flask was opened to air and the solution was diluted with DCM. The polymer
solution was precipitated into methanol cooled with dry ice (3x) anddbkated material was dried under
vacuum to provide 1.05 g of polymer (55%). = 73.2 kg/molp =1.10.

Scheme 3 Synthesis othainendfunctionalcontrol polymerBNRPMAcontrol.
Br

(MeO),CH, PPTS

(CH,CI),, reflux
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3-(2-fluorophenyl)-3-(5-(1-(2-fluorophenyl}-1-hydroxyprop-2-yn-1-
yDthiophen-2-yl)-3H-benzoffjchromen-5-yl 2-bromo-2-methylpropanoate
(6). A flamedried two-neck round bottom flask equipped with a condenser
and stir bar was charged witcompound5 (594 mg, 1.92 mmol) and
pyridinium p-toluenesulfonate (27 mg, 011 mmol) and evacuated
backfilled with nitrogen3x). Compound4 (729 mg, 1.2 mmol) was dissolved in :dichloroethane (20
mL) under nitrogen anddded tothe reaction mixture, followed by addition ofitnethyl orthoformate
(0.95 mL, Z mmol) via syringe. The reaction was refluxed fohlduringwhichtime it became a deep

red color. The solution was cooled to room temperature, concentrated under redywredsure, and
dissolved in EtOAc (50 mL). The organic layer was washed with distilled water (50NhBjjukous
NaHC®(50 mL), and brine (50 mL). The organic layer was driedMg8KQ, filtered, and concentrated
under reduced pressure. The crugeoductwas purifiedby column chromatographwn silicagel (20¢
100% DCMiexanes) tgrovidethe title compound (mixture of diastereomera}¥ a red foamy solidlQ0
mg, 31%).
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TLC (100% DCMg:= 0.32

IH NMR (400 MHLDCh) 4 : 2.00 (s, 1.5H)2.03 (s, 1.5H), 2.08 (s, 1.5H), 2.10 (s, 1.5H), 2.95- 0.8
Hz, 0.5H), 2.86 (dyr= 0.7 Hz, 0.5H), 3.33 @@r= 1.2 Hz, 0.5H), 3.34 (#r= 1.4 Hz, 0.5H), 6.47 (=

3.9Hz = 10.0, 1H), 6.47 (ddyr= 3.9Hz Jiu= 10.0, 1H), 6.85 (dy= 3.8 Hz, 0.5H), 6.90 (@= 3.8
Hz, 0.5H), 6.9%6.97 (M, 1H), 6.99.09 (M, 2H), 7.X7.21 (m, 2H), 7.29.38 (m, 3H), 7.3.45 (m, 1H),
7.487.56 (M, 2H), 7.63 (dddd,}e= 8.0Hz Jw= 9.6, 7.8, 1.8 Hz, 1H), 7c7079 (, 2H),7.96¢8.03 (m,
1H).

13G!H} NMR (151 MHZzCDCh) 4: 31.41, 31.42, 31.45, 55.7 (#= 2.9 Hz), 69.2, 69.3, 74.8 (k= 2.5
Hz), 74.9 (dke= 2.4 Hz), 79.3 (d= 2.7 Hz), 79.4 (ke= 2.9 Hz), 84.5, 116.20, 116.21, 116.79%gs
21.8 Hz), 116.79 (cke= 21.8 Hz), 117.05 (#¢= 21.9 Hz), 117.07 (&= 21.8 Hz), 120.46, 120.53, 121.30,
121.32, 122.0, 124.5 (&= 3.1 Hz), 124.6 (che= 4.7 Hz), 125.5, 125.66 (8= 1.0 Hz), 125.70 (cke=
0.8 Hz), 126.0 (dke= 1.3 Hz), 126.1 (k= 1.2 Hz), 126.2 (&e= 4.2 Hz), 126.4 (dhe= 4.5 Hz), 127.4,
127.5 (d,Jkr= 2.3 Hz), 127.6 (&= 2.3 Hz), 127.7 (= 2.6 Hz), 127.9 (dr= 2.8 Hz), 128.5, 128.7,
129.4, 130.77 (dke= 10.6 Hz), 130.79 (&e= 8.4 Hz), 130.81 (cke= 8.4 Hz), 130.9 (dkr= 10.6 Hz),
130.97 (d,kr= 8.4 Hz), 131.00 (&= 8.5 Hz), 131.10 (dr= 10.2 Hz), 131.13 (cke= 10.1 Hz), 139.5,
142.58, 142.59, 148.1, 148.3, 149.47, 149.51, 159.78d,248.1 Hz), 159.84 (&= 248.4 Hz), 160.40
(d, k= 249.3 Hz), 160.44 (@= 249.4 Hz), 170.53.

HRMS (ESh/z): calcd for [GeHzoBrROsSNT (M+NH)*, 688.0963; found, 688.0946.

Q 3-hydroxynaphthalen2-yl pivalate (8). A flamedried two neck round bottom flask

O equipped with a stir bar was charged with 2iiiydroxynaphthalene (3.00 g, 18.7 mmol)
WanS 0 and evacuated/backfilled with nitrogen (3¥nhydrous THF (30 mL) was added via syringe

. J§T under nitrogen. The solution was cooled to 0 °C in an ice bath, followed by the consecutive
dropwise addition of triethylamine (2.65 mL, 19.0 mmol) and pivaloyl chloride (2.30 mL,

18.7 mmol) via syringe, resulgrin formation of a white precipitate. The reaction mixture was allowed to
warm to room temperature and stirred for 16 h. The precipitate was filtered off and rinsed with EtOAc
(100 mL), and the filtrate was collected and washed with DI water (50 mL)ad@®86us NECI (50 mL),
and brine (50 mL). The organic layer was dried oveBNafiltered, and concentrated under reduced
pressure. The crude product was purifiegcolumn chromatography on silica gel (DCM) to provide the
titte compound as white crystsl(3.10 g, 68%).

TLC (100% DCMg:= 0.84

IH NMR (400 MHz, QCh) 4 : 1.43 (s, 9H), 7.32 (s, 1H), 5369 (m, 1H), 7.36 (ddd=8.1, 6.9, 1.3 Hz,
1H), 7.42 (ddd)=8.2, 6.9, 1.4 Hz, 1H), 7.55 {&; 0.7,1H), 7.69 (app br di=8.1 Hz, 1H), 7.74 (ddddd,
=8.1, 1.3, 0.6, 0.6, 0.6 Hz, 1H)
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13C{H} NMR (101 MHz, CRGI: 27.4, 39.6, 112.5, 120.0, 124.4, 126.2, 126.4, 127.4, 128.8, 132.6, 139.8,
146.3, 177.4.

HRMS (ESh/z): calcd for{CisH0OsN]" (M+NH)*, 262.1438; found262.1439.

3-(5-(5-((2-bromo-2-methylpropanoyl)oxy}3-(2-fluorophenyl)-3H-

benzofflchromen-3-yl)thiophen-2-yl)-3-(2-fluorophenyl)-3H-
benzof]chromenb5-yl pivalate (7).A flamedried two-neck round
bottom flask equipped with a condenser and stir bar was charged
with compound 8 (51 mg, 0.21 mmol) and pyridiniunp-
toluenesulfonate (2.7 mg, 0.011 mmol) and evacuabedkfilled
with nitrogen(3x).Compoundb (71 mg, 0.11 mmol) was dissolvedaimhydrousl,2-dichloroethane (2.5
mL) under nitrogerand added to the reaction mixture, followed by addition of trimethyl orthoformate
(50 L, 0.46 mmolyia syringe The reaction was refluxed for 12 The solution wasooled to room
temperature, extracted into EtOAc (20 mL), and washed with 10% aquea@® (28 mL), M aqueous
NaHC®(20 mL), and brine (20 mL). The organic layer was driedN&&Q, filtered, and concentrated
under reduced pressure. The crudeductwas purifiedby consecutive chromatographic separations
silica ge(10c40% EtOAdiexanes, then 4€80% DCMiexanes) tgprovidethe title compound (mixture
of diastereomersgs a red foamy solidbb mg,58%).

TLC (20% EtOAc/hexand®)- 0.47

'H NMR (400 MHEDCH) 4 : 1.25 (s, 4.5H)1.30 (s, 4.5H), 1.87 (s, 1.5H), 1.93 (s, 1.5H), 1.97 (s, 1.5H), 2.03
(s, 1.5H), 6.385.47 (M, 2H), 6.76.81 (M, 1H), 6.90 (s, 1H), 6¢F806 (M, 2H), 7.04.17 (m, 2H), 7.25
7.35 (M, 4H), 7.367.56 (M, 6H)7.637.76 (M, 4H), 7.97.99 (m, 2H).

13C#H} NMR (101 MHZCDCH) 4: 27.6, 31.31, 31.32, 31.35, 39.41, 39.5, 55.7, 55.8, 79.08.0 Hz),
79.2 (dJke= 2.9 Hz), 79.4 (dse= 2.8 Hz), 79.6 (= 2.6 Hz), 115.6, 115.8, 115.9, 116.1, 116.9%d,
21.8 Hz), 116.98 (dke= 21.8 Hz), 117.02 (&= 21.9 Hz), 120.12, 120.14, 120.3, 120.4, 121.16, 121.21,
121.5, 121.6, 121.91, 121.93, 121.98, 122.00, 124.3B:3.0 Hz), 124.42 (dhe= 2.8 Hz), 125.2, 125.4,
125.7 (dJ= 1.6 Hz), 125.8 (&= 1.7 Hz), 125.9 (dsr= 4.5 Hz), 126.1 (&= 4.4 Hz), 126.2 (&= 1.3
Hz), 126.3 (dke= 1.4 Hz), 126.5 (&r= 4.2 Hz), 126.7 (&e= 3.9 Hz), 127.0, 127.3, 127.58 3¢= 2.5
Hz), 127.59 (dkr= 2.9 Hz), 128 (d,kr= 3.0 Hz), 128.0 (&= 2.7 Hz), 128.2, 128.4, 128.5, 128.6, 128.69,
128.70, 129.4, 129.5, 130.6 (#r= 8.5 Hz), 130.7 (dsr= 8.1 Hz), 130.8 (dr= 8.6 Hz), 130.9 (k=
10.8 Hz), 131.1 (dtr= 10.7 Hz), 131.2 (&= 10.9 Hz)139.4, 139.5, 139.96, 140.01, 142.55, 142.61,
142.9, 143.0, 148.5, 148.69, 148.71, 148.8, 159.6:¢d,248.2 Hz), 159.7 (&= 248.3 Hz), 159.8 (&

= 248.5 Hz), 159.9 (&= 248.7 Hz), 170.35, 170.41, 176.90, 176.92.

HRMS (ESh/z): calcd for [GiHss"Br,R:OsSNT (M+NH)*, 914.1957; found, 9149P1
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Chainend control polymer (BNAPMAcono). A PMA control polymer containing the biaphthopyran
mechanophore at the chaiand was synthesized following the general procedure usiitigitor 7 (19.9

mg, 0.0222 mmol), DMSO (1.20 mL), methyl acrylate (2.40 mL, 26.7 mmol) and freshly cut copper wire
(2.0 cm, 20 gauged provide 1.18 g of polymer (51%), = 71.2 kg/molp=1.14
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BNP-PMA,, BNP-PMA,, BNP-PMA;,
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Figure S. GPQraces(refractive index responseln, and dispersity foeach polymestudied

IV.DFT Calculation<JoGEF

CoGEF calculations were performed using Spafi8nParallel Suite according to previously
reported methods** Ground state energies were calculated using DFT at the B3BYB/6level of
theory. For both possible diastereomeria equilibriumconformatiors of the unconstrained molecuse
were initially calculated followed by optimization of the equilibrium geometri®tarting from the
equilibrium geometry of the unconstrained molecsil@Energy= 0 kJ/mol), the distance between the
terminal methyl groups of the truncated structusavas increased in increments of 0.05 A and the energy
was minimized at each stgpigure 6). The maximum force associated with the electrocylic-opgning
reactiorswas calculated from the slope of the curve immedlgtprior toC;Obond cleavage. For the S,S
diastereomer, the first ringgpening events predicted tooccur ata maximumforce of4.1 nN and the
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second occurs at 4.6 nN. For thesBiastereomer, the respective forces are 4.1 nN and 4.5aiNhe

first and second ringppening reactionsThe relatively small energetic relaxations observed between the
two ring-openingtransformations correspond to conformational rotations around a single bond in the
merocyanine structures.

Figure &. DFT calculations using the constrained geometries simulate external force (CoGEF) metha
B3LYP/&1G* level of theory for the (a) Refastereomer and (b) S@astereomer of the bimaphthopyrat
mechanophore. Theorrespondingcomputedstructuresof the truncatedmoleculesat various points of elongatic
are shown alongvith the associated constraint distance between the terminal methyl groups
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