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1. Synthetic procedur es for the preparation of kKnown compounds

BOC-(L)-Tyr(OH)-OH

In a flask, KCO; (9.12 g, 66.6 mmol) was dissolved in a mixturédHg® and dioxane (1:1, 100
mL). The solution was cooled to 0°C and thetyrosine (4.00 g, 22.0 mmol) and a solution of
BOC,0O (4.80 g, 22.0 mmol) in dioxane (30 mL) were adddtk reaction mixture was stirred at
rt over night. The next day,B® (100 mL) was added, followed by saturated sotutbKHSQ,
until pH = 4. The product was extracted by ethytate (3x100 mL), the organic layer was dried
over anhydrous MgSfQfiltered and the solvent was removed on a rotagporator. The product
was isolated in a form of yellow oil (5.83 g, 94 %hich was used in the next step without
further purification. Characterization is in accevith the precedent literatufe.

Yellow oil; *H NMR (CDsOD, 300 MHz)s/ppm: 7.03 (dJ= 8.4 Hz, 2H), 6.70 (d)= 8.4 Hz,
2H), 4.32-4.23 (m, 1H), 3.04 (dd= 13.8, 5.2 Hz, 1H), 2.81 (dd= 13.8, 5.2 Hz, 1H),1.39 (s,

9H).

BOC-(L)-Tyr(OH)-OBn

A round bottom flask was charged witFBOC-Tyr(OH)-OH (5.83 g, 20.7 mmol) and a mixture
of dioxane and DMF (1:1, 150 mL). To the suspensb®Enzyl bromide (2.46 mL, 20.7 mmol)
and NaHCQ (1.74 g, 20.7 mmol) were added with continuousistl. The reaction mixture was
stirred overnight at 90 °C. The reaction mixtureswaoled to rt and the solvent was removed on
a rotary evaporator. The crude product was dissloivesthyl acetate (100 mL) and the solution

was washed with brine (100 mL) and water (100 nmilf)e organic layer was dried over the
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anhydrous MgSQ) filtered and the solvent was removed on a rotéamporator. The product was
isolated in a form of yellow oil (6.87 g, 89%). Qheterization is in accord with the precedent
literature?

Yellow oil; *H NMR (CDs0OD, 600 MHz)&/ppm: 7.37-7.24 (m, 5H), 6.96 (d= 8.0 Hz, 2H),
6.67 (d,J= 8.0 Hz, 2H), 5.10 (dJ= 12.8 Hz, 1H), 5.07 (d}= 12.8 Hz, 1H), 4.34-4.23 (m, 1H),
2.97 (dd,J= 13.3, 6.4 Hz, 1H), 2.84 (dd= 13.3, 6.4 Hz, 1H), 1.38 (s, 9HC NMR (CD;OD,
150 MHz)é/ppm: 173.8 (s, 1C), 157.8 (s, 1C), 157.3 (s, 1BY.1 (s, 1C), 131.3 (d, 2C), 129.5
(d, 2C), 129.3 (d, 1C), 129.2 (d, 2C), 128.8 (s), 6.2 (d, 2C), 80.7 (s, 1C), 67.8 (t, 1C), 57.0

(d, 1C), 37.9 (t, 1C), 28.7 (g, 3C).

General procedurefor the preparation of succinimide activated amino acids

A flask was filled with BOC-protected amino acid 0(1 mmol), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDC, 11 mmoN;hydroxysuccinimide (NHS, 11 mmol)
and CHCI, (25 mL). The reaction mixture was stirred at -5f&€ 2 h, and left in refrigerator
overnight. The next day, the solution was washet @5 M NaCOs; (30 mL), HO (30 mL), 0.5

M HCI (30 mL), and HO (30 mL), dried over anhydrous MggQiltered and the solvent was
removed on a rotary evaporator. The crude sucatluractivated amino acid was used in the

coupling step without additional purification.
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BOC-(L)-Phe-OSu

Prepared according to the general procedure fror@8PPhe-OH (3.00 g, 11.3 mmol), NHS
(1.43 g, 12.4 mmol) and EDC (1.93 g, 12.4 mmol)e Tgroduct was isolated in a form of
colorless solid (2.38 g, 58 %). Characterizatiomiaccord with the precedent literatdre.
Colorless solidH NMR (CD;OD, 300 MHz)s/ppm: 7.34-7.19 (m, 5H), 4.74 (dd: 4.8, 9.8
Hz, 1H), 3.02 (ddJ= 9,8, 14 Hz, 1H), 2.85 (s, 4H), 1.36 (s, 9 NMR (DMSOds, 75 MHz)
olppm: 171.3 (s, 2C), 169.9 (s, 1C), 157.5 (s, 13Y.6 (s, 1C), 130.5 (d, 2C), 129.5 (d, 2C),

128.0 (d, 1C), 80.9 (s, 1C), 54.8 (d, 1C), 38.a@), 28.6 (q, 3C), 26.5 (t, 2C).

General procedurefor the peptide coupling from succinimide esters

A flask was charged with amino acid (2.5 mmol), K&&B4 (5 mmol, or 10 mmol in case of using
TFA salt of amino acid) and THF:B (1:1, 20 mL). To the mixture, a solution of sunciide-
activated amino acid (2.75 mmol) in THF (15 mL) wakded dropwise, and the reaction was
stirred at rt for 2 days. THF was removed on aryoevaporator, and the residue was acidified
with 0.5 M HCI to pH 2, and the product was extegctvith ethyl acetate (3x30 mL). The
organic layers were washed with water and dried evdydrous Ng5O,. After filtration and

evaporation of the solvent, the product was putifig column chromatography on silica gel.
BOC-(L)-Phe-(L)-Tyr(OH)-OBn

Prepared according to the general procedure frodxH-Tyr-OBn (0.57 g, 2.1 mmol) and

BOC-(L)-Phe-OSu (0.84 g, 2.3 mmol). The product was purified bjucan chromatography on
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silica gel with using 2. 5% CHOH in CHCI, as eluent to afford the pure product (0.55 g, 50%)
in a form of colorless solid. Characterizationrisaccord with the precedent literatdre.

Colorless amorphous solith NMR (CD;OD, 300 MHz)d/ppm: 7.36-7.26 (m, 5H), 7.24-7.15
(m, 5H), 6.94 (dJ= 8.0 Hz, 2H), 6.66 (dJ= 8.0 Hz, 1H), 4.70-4.60 (m, 1H), 4.34-4.23 (m, 1H),
3.06-2.65 (m, 4H), 1.34 (s, 9HYC NMR (CD;OD, 150 MHz)s/ppm: 174.2 (s, 1C), 172.5 (s,
1C), 157.5 (s, 1C), 157.4 (s, 1C), 138.5 (s, 18Y.Q (s, 1C), 131.4 (d, 2C), 130.3 (d, 2C), 129.5
(d, 2C), 129.4 (d, 2C), 129.3 (d, 2C), 128.3 (s),1x27.7 (d, 1C), 127.6 (d, 1C), 116.3 (d, 2C),

80.7 (s, 1C), 68.0 (t, 1C), 57.1 (d, 1C), 55.51@), 39.2 (t, 1C), 37.7 (t, 1C), 28.6 (q, 3C).

BOC-Phe-Tyr(OH)-OH

Prepared according to the general procedure fragmosine (0.45 g, 2.5 mmol) arBlOC-(L)-
Phe-OSu (1.0 g, 2.7 mmol). The product was purified byuroh chromatography on silica gel
using 2- 5% CHOH in CH,CI, as eluent to yield the pure product (0.81 g, 8ivihe form of
colorless solid. Characterization is in accord \ité precedent literatufe.

Colorless amorphous solitti NMR (CD;0OD, 300 MHz)d/ppm: 7.28-7.14 (m, 5H), 7.02 (d&

8.0 Hz, 2H), 6.69 (dJ= 8.0 Hz, 2H), 4.64-4.50 (m, 1H), 4.31-4.19 (m, 1B)13-3.00 (m, 2H),
2.92 (ddJ= 7.6 Hz, 1H), 2.79-2.68 (m, 1H), 1.34 (s, 9L NMR ((CDs),SO, 75 MHz)d/ppm:
172.9 (s, 1C), 171.7 (s, 1C), 156.1 (s, 1C), 1%8,2C), 138.2 (s, 1C), 130.2 (d, 2C), 129.2 (d,
2C), 128.1 (d, 2C), 127.4 (s, 1C), 126.2 (d, 1@}.1 (d, 2C), 78.2 (s, 1C), 55.8 (d, 1C), 53.7 (d,

1C), 37.6 (t, 1C), 36.2 (t, 1C), 28.2 (g, 3C).
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General procedurefor the BOC deprotection

A three neck round bottom flask was filled with B@tected amino acid or peptide (10 mmol)
and dry CHCI, (60 mL). Under inert Pblatmosphere the reaction mixture was stirred, cbbile
ice-bath at 0 °C, and TFA (100 mL) was added drspvduring 1 h. The stirring was continued
over 1 h at 0 °C, and 2 h at rt. After the reactwass completed, the solvent and TFA were
removed by evaporation under reduced pressureh& oesidue, cold ether or hexane was added
whereupon the product precipitated. The productfiltased off by a sinter funnel and dried in a

dessicator over®s and KOH for two days.

BOC-Asp('Bu)-Ala-OH

o) NaHCO3 fo)
o NHS, EDCxHCI H L-Ala-OH o OH
OH >< N
0 HN. DMF MeCN,H,O O HN, H O
BOC BOC

To a solution of BOC-AsfBu)-OH (100.0 mg, 345.@mol.) in DMF (2 mL), NHS (47.7 mg,
414.7 umol) and EDCxHCI (79.5 mg, 4144mol, 1.2 eq.) were added under stirring. The
stirring was continued at rt for 21 h beforgQH(10 mL) was added to quench the reaction. The
reaction mixture was extracted with EtOAc (3 x 10)pthe combined organic phases were dried
over NaSQ, and filtered. The solvent was removed under rediygpecessure to yield the activated
ester (124 mg, 93 %). The product was used withoytfurther purification for the next step.
ESI-MS:m/z = 387.17630 [M+H]; calcd for [G/H26N2Og + H]™: 387.17619

To a solution of the activated ester BOC-ABp}-OSu (124 mg, 320,8mol) in CHCN (2 mL),

a solution of NaHC@(80.9 mg, 962.7umol) and H-Ala-OH (38.6 mg, 320.9 mmol) in® (2
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mL) was added. The reaction mixture was stirred2fbh at rt before it was diluted with,® (2
mL). The pH was adjusted to 4.0 with 1 M HCI and #gueous phase was extracted with EtOAc
(3%20 mL). The combined organic phases were waslitddl M HCI (2 mL) and brine (10 mL),
dried over NaSO, and filtered. The solvent was removed under redymessure to yield the
desired product (109 mg, 93%). The product was wgdtbut any further purification for the

next step. Characterization is in accord with trecedent literature.

'H NMR (CDsCN, 500 MHz)dé/ppm: 6.99-7.01 (m, 1NH), 5.68-5.70 (m, 1NH), 4260 (m,
2H), 2.58 (dd,J= 16.5, 5.5 Hz, 1H), 2.42-2.47 (m, 1H), 1.33 (sH}8L.25 (d,J= 7.2 Hz, 3H);
13C NMR (CD:CN, 126 MHz)d/ppm: 175.0 (s, 1C), 172.3 (s, 1C), 171.5 (s, 1B5.9 (s, 1C),
82.2 (s, 1C), 80.9 (s, 1C), 52.5 (s, 1C), 49.6.¢), 38.7 (s, 1C), 28.9 (s, 3C), 28.6 (s, 3C), 18.3

(s, 1C); ESI-MSWz [M+H] " calcd for GeH2eN207 + H™: 361.19693 found: 361.19772.

BOC-Asp('Bu)-Ala-OSu

(@] (@] 0
NHS, EDCxHCI
(@] OH J o) (ON
Xy STy
o Hnn Moo o HN, T o
BOC BOC o

DMF

To a solution of BOC-AsfBu)-Ala-OH (109 mg, 302.4mol) in DMF (2 mL) NHS (41.8 mg,
362.9umol, 1.2 eq.) and EDCxHCI (69.6 mg, 362u80l, 1.2 eq.) were added under stirring.
The stirring was continued at rt for 22 h beforg®OH10 mL) was added to quench the reaction.

The reaction mixture was extracted with EtOAc (30xmL), the combined organic phases were

S7



washed with HO (2x15 mL) and brine (2x10 mL), dried over 8@, and filtered. The solvent
was removed under reduced pressure to yield theated ester (130.8 mg, 95%). The product

was used without any further purification for thexhstep.

'H NMR (CDCk, 500 MHz)d/ppm: 7.13-7.15 (m, 1H), 5.65-5.67 (m, 1H), 4.8204(m, 2H),
4.42-4.43 (m, 1H), 2.82 (dd= 17.2, 4.4 Hz, 1H), 2.76 (s, 4H), 2.53 (dd, 17.2, 6.6 Hz, 1H),
1.52 (d,J= 7.2 Hz, 3H), 1.37-1.38 (m, 18HJiC NMR (CDC}, 126 MHz)s/ppm: 170.7 (s, 1 C),
168.4 (s, 1 C), 168.4 (s, 1 C), 168.3 (s, 2 C),A5%5, 1 C), 81.9 (s, 1 C), 80.4 (s, 1C), 46.2(s,
C),37.2(s,1C) 28.3 (s, 3C) 28.0 (s, 3 C) 45, C) 18.2 (s, 1 C). ESI-M&Vz [M+H] " calcd

for CogH3iN3Og + H™ 458.21331, found 458.21222.

Synthesis of theintermediate 5 via SPPS

(b).(a),(c),(a),(c).(a).(c),(a),(d),(a),(e),(a).(b),(a),(b),(a),
(c).(a).(e).(a).(e).(a).(f),(a).(g).(a),(h),(a).(i).(a),().(a).(K).(a)

CI\O

Scheme S1: Synthesis of the intermedidbe

0
Fmoc—HN-AQWLKDGGPSSGRPPPS‘<
o)

Coupling conditions: (a) 20 % piperidine/DMF, 20rm{b) Fmoc-SelBu)-OH, TBTU, DIPEA,
DMF 1 h. (c) Fmoc-Pro-OH, TBTU, DIPEA, DMF 1 h. (Hinoc-Arg(Pbf)-OH, TBTU, DIPEA,
DMF 1 h. (e) Fmoc-Gly-OH, TBTU, DIPEA, DMF 1 h. (Bmoc-Asp(CBu)-OH, TBTU, DIPEA,
DMF 1 h. (g) Fmoc-Lys(BOC)-OH, TBTU, DIPEA, DMF 1 th) Fmoc-Leu-OH, TBTU,
DIPEA, DMF 1 h. (i) Fmoc-Trp(BOC)-OH, TBTU, DIPEAMF 1 h. (j) Fmoc-GIn(Trt)-OH,
TBTU, DIPEA, DMF 1 h. (k) Fmoc-Ala-OH, TBTU, DIPEAMF 1 h.

General SPPS Procedure is given in the paper.
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Irradiation of BOC-Asp(‘Bu)-Ala-1-OH (4) in the presence of benzyl mer captan:

0 0 (e} (e}
H 0 0 H
H 0 N
(BU,ONHJ\WN%OH S U S Nujﬁr on
O HN H o = O HN. O

O HN. (0] benzyl mercaptane
Boc . *Boc . Boc
OH MeCN, 254 nm, 20 min OH
OH ®
~ ~ Ph S

N P s

A solution of BOC-Asp(tBu)-Alat-OH (4) (2.0 mg, 3.44umol, 1.0 eq.) in CECN (334uL) in a
guartz cuvette was purged with Ar for 10 min. Tétholution was added an excess of benzyl
mercaptan (4.QL, 34.44umol, 10.0 eq.) and was then irradiated at 254 niwést) for 20 min.
The solvent was removed afterwards to yield 2.2aing crude product. The analytical HPLC-
MS run showed a conversion of 23% to the oxidizeddpct (R = 13.04). ESI-MS:n/z =
660.29492 (M+H); calculated for (H4sN30oS + H'): 660.29493m/z = 676.28943 (M+H);

calculated for (GH4sN30:0S+ H'): 676.28984.

WADT &, Sig=250,100 Ret=360,100 (AP ALAEM TSP HO03 0]
GPP1 | Solvent B

Fig S1: HPLC of the photolysis reaction mixture.
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HPLC conditions:

Time [min] System B [%0]
0 20
3 20
11 100
13 100
15 20

Photomethanolysisof TC10b_3Y1

N(Me), O\CH3
OH OH
.
CH;0D
H2N-DA\N AQWLKDGGPSSGRPPPS—OH H2N-DA\N AQWLKDGGPSSGRPPPS—OH
H H o
TC10b_3Y1 TC10b_3Y1_OCHj

A solution of TC10b_3Y1 in CH;OD (1.0 mM, 200uL) was purged with Ar for 10 min in a
guartz cuvette and irradiated with one lamp at @ddfor 1 h. After the irradiation composition
of the solution was analyzed by ESI-MS.

m/'z= 1070.54724 (M + 2 HJ; calculated for (GH13DgN26031 + 2 HY*: 1070.54609.

m/z = 714.03406 (M + 3 HJ; calculated for (§H13:DsN2¢Os1 + 3 HY*: 714.03315.
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2. UV-vis and fluor escence spectra
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Fig S2. Absorption spectrum afin CH;CN.
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Fig S3. Normalized excitation and emission speattain CH;CN.
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Fig
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Fig S5. Absorption spectrum 8A in CH;CN.
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S4. Fluorescence spectra2ah CH;CN (1ex = 270 nm) at different ¥ concentration.
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Fig S7. Fluorescence spectra3afin CH;CN (lex = 270 nm) at different 4O concentration.
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3. Quantum vields of fluor escence and photomethanolysis guantum efficiency

The following equation was used for the determorabf fluorescence quantum yields:
® = oy 25 (2p) (S1)

wherein

® - quantum yield of fluorescence

®g - quantum yield of fluorescence of reference coumglp anisole in cyclohexane
| - intensity of fluorescence (integral of the cotegl emission spectrum)

Ir - intensity of fluorescence (integral of the catesl emission spectrum) for the reference

compound

A - absorbance of the solution at the excitationelength

Ar - absorbance of the solution of the reference @amg at the excitation wavelength
np - refractive index of the solvent (acetonitrile)

no" - refractive index of the solvent use to dissahe reference compound (cyclohexane)

Thenumber of the absorbed photonsfor the KIO3/KI was calculated from:

X V.
n(absorbeghotons)= DAGXV
Egsp X L X Dy

where:
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D,

absorbance difference at 352 nm for the irradiared non-irradiated

sample

volume of the solution which was irradiated

molar absorption coefficient fog in solution which contains iodides and

iodates, 27600 Mcm*

length of the optical path (1 cm in all expenits)

guantum yield @5, = 0.74), the precise value was calculated from:

c(l") = Asoo/ 1.061 [M]

@ = 0.75 x [1 + 0.0(- 20.7)] x [1+0.23¢(I") - 0.577)]

The quantum yield of the photomethanolysis was calculated accor ding to:

A254 [\/irr [ X(phOtOprOdICt)HPLC

- &,5, U [N(totalphotons)(1-T,,)

For the absorbancesin therange 0.4-0.8 the number of absor bed photons was calculated

accor ding to:

n(absorbeghotons) n(totalphotonsk (1-T)
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4. L FP data
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Fig S8. Transient absorption spectr&ah N,-purged CHCN (compound not well solubkssss
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5. NMR spectra
IH NMR (CDsOD, 300 MHz) of BOC-Tyr(OH)-OH

eyt

Q

OH
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'H NMR (CD;OD, 600 MHz) of BOC-Tyr(OH)-OBn
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13C NMR (CD:0D, 150 MHz, APT) of BOC-Tyr(OH)-OBn
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IH NMR (CD;OD, 300 MHz) of BOC-Phe-OSn
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'H NMR (CD;OD, 300 MHz) of BOC-Phe-Tyr-OBn
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'H NMR (CD;OD, 300 MHz) of BOC-Tyr[CHN(CHs)]-OBn (1B)
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13C NMR (CD:;0D, 75 MHz, APT) of BOC-Tyr[ChN(CHs),]-OBn (1B)
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' NMR (CD;OD, 300 MHz) of BOC-Tyr[CHN(CHs)z]-OH (1A)
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13C NMR (CD:0D, 75 MHz) of BOC-Tyr[CHN(CHs),]-OH (1A)
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'H NMR (CD;OD, 300 MHz) of TFAH-Tyr[CH,N(CHs)xTFAJ-OBn (1C)
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13C NMR (CD;0D, 75 MHz) of TFAH-Tyr[CH,N(CHs),xTFA]-OBn (1C)
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'H NMR (CDs0D, 300 MHz) of BOC-Phe-Tyr[CHN(CHs);]-OBn (2B)
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13C NMR (CD;0D, 75 MHz) of BOC-Phe-Tyr[CbHN(CHs),]-OBn (2B)
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'H NMR (CDs0D, 300 MHz) of BOC-Phe-Tyr[CHN(CHs)2]-OH (2A)
!

Rt

SpinWorks 4: A. Husak AH-057

7589
789
18b'S

S
9%5zh
088
297

— ST
o1

gzt

—~ BT

<

VAN

<

S o o w 228 299 =)

ol =] f<:] N o O Ul o=~ (=]

~ = S O S %= B2od ©

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

PPM 6.0 5.0 4.0 3.0 2.0
file: G:\Spektri\Rad\AHO57\spectrum.dx expt: <zg30> freq. of O ppm: 300.130006 MHz
transmitter freq.: 300.132701 MHz processed size: 32768 complex points
time domain size: 32768 points LB: 0.000 GF: 0.0000

width: 6172.84 Hz = 20.5670 ppm = 0.188380 Hz/pt
number of scans: 0

S34



13C NMR (CD;0D, 150 MHz) of BOC-Phe-Tyr[CHN(CHs);]-OH (2A)
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'H NMR (CDsOD, 300 MHz) of BOC-Phe-Tyr[CHN(CHs)z]-OH (3A)
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13C NMR (CD;0D, 150 MHz) of BOC-Phe-Tyr[CHN(CHs);]-OH (3A)
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'H NMR (CDs0D, 600 MHz) of BOC-Phe-Tyr[CHN(CHs)2].-OBn (3B)
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13C NMR (CD:0D, 150 MHz) of BOC-Phe-Tyr[CHN(CHs)2]-OBn (3B)
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'H NMR (CDsCN, 500 MHz)of BOC-Asp{Bu)-Ala-OH
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13C NMR (CD:CN, 126 MHz) of BOC-AspBu)-Ala-OH
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'H NMR (CDCl, 500 MHz) of BOC-AsgBu)-Ala-OSu
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13C NMR (CDCE, 126 MHz) of BOC-AspBu)-Ala-OSu
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'H NMR (CDCk, 500 MHz)of BOC-AspBu)-Ala-1-OH (4):
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13C NMR (CDC}, 126 MHz) of BOC-AspBu)-Ala-1-OH (4):
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'H NMR (CDCk, 300 MHz) of6
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13C NMR (CDCE, 150 MHz) of6
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'H NMR (CDCk, 600 MHz) of7
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13C NMR (CDCE, 150 MHz) of7
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'H NMR (CD;0D, 300 MHz) of10
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13C NMR (CD;0D, 150 MHz) of10
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