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Synthesis and characterization

Polyamines were synthesized according to Alnylam Pharmaceuticals patent procedure.!

Synthesis of 1: (tert-butyl (E)-(2-((tert-butoxycarbonyl)(2-((tert-

butoxycarbonyl)amino)ethyl)amino)ethyl)(2-(4-(phenyldiazenyl)benzamido)ethyl)carbamate):
(0] Boc 0 Boc
[ Et;N [
@N’NWCI + o _ /NBoo N NHBoc — : N,NOJH(N _ /NBoc N NHBoc
1

To a solution of tert-butyl (2-aminoethyl)(2-((tert-butoxycarbonyl)(2-((tert-
butoxycarbonyl)amino)ethyl)amino)ethyl)carbamate (0.3 g, 0.67 mmol, 1 eq.) in DCM (10 mL),
Et;N (0.21 mL, 1.47 mmol, 2.2 eq.) and (E)-4-(phenyldiazenyl)benzoyl chloride) (0.18 g, 0.74
mmol, 1.1 eq.) were added. The reaction mixture was stirred overnight and the solvent was removed
under reduced pressure. The crude product was purified by flash chromatography on SiO; in

gradient from DCM do 10%MeOH/DCM. 1 was obtained as orange-red semi solid (70 mg, 23%).

'H NMR (601 MHz, CDCl;) é:

8.12 — 7.86 (m, 6H), 7.57 — 7.38 (m, 3H), 3.68 — 3.45 (m, 4H), 3.42 — 3.17 (m, 8H), 1.52 — 1.35 (m,

27H).
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13C NMR (151 MHz, CDCl;) &:

166.8, 157.5, 156.2, 156.0, 154.2, 152.6, 131.6, 129.2, 128.8, 128.1, 123.1, 122.8, 81.1, 80.8, 80.4,

47.5,47.3,46.8,46.4,45.8,45.5,40.7,39.4, 28.5, 28.5.

HRMS m/z (ESI): Calculated [M+H]"655.3819, Found:655.3811

Synthesis of 2: (E)-N-(2-((2-((2-aminoethyl)amino)ethyl)amino)ethyl)-4-

(phenyldiazenyl)benzamide:

0 Boc TFA P H
,,NAQ—/{ NBoc N NHBoc ,,NAQ—/{ NH N NH,
QN DV AN = QN AV VAN
1 2

1 (70 mg, 106,9 umol, 1 eq.) was dissolved in DCM (2 mL) and TFA was added (0.2 mL) and
reaction mixture was stirred overnight. Solvent was removed under reduced pressure and 2 was

obtained in TFA salt form as a red semi solid (70 mg, 94%).

'H NMR (601 MHz, D,0) §:
7.92 (d, J= 8.0 Hz, 2H), 7.80 — 7.77 (m, 4H), 7.64 — 7.57 (m, 3H),
3.83 (t, J=5.7 Hz, 2H), 3.71 (dt, J = 10.9, 5.7 Hz, 4H), 3.67 (t, J= 7.1 Hz, 2H), 3.57 (t, J= 7.1 Hz,

2H), 3.52 (t, J= 5.7 Hz, 2H).
13C NMR (151 MHz, D,0) é:

172.9, 156.8, 154.7, 137.4, 135.1, 132.3, 131.3, 125.6, 125.4, 51.0, 47.6, 46.5, 46.1, 39.3, 38.2.

HRMS m/z (ESI): Calculated [M+H]" = 697.2032, Found: 697.2026
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Synthesis of 3: di-tert-butyl (((4,4'-(diazene-1,2-diyl)bis(benzoyl))bis(azanediyl))bis(ethane-2,1-
diyl))(E)-bis((2-((tert-butoxycarbonyl)(2-((tert-

butoxycarbonyl)amino)ethyl)amino)ethyl)carbamate):

NHBoc
_/—NBoc
BocN
B —/
o 70 EtsN
(o] N + NBoc N NHBoc 3
N Cl HoN
Cl /—/
NBoc
BocN—/_
BocHN

To a solution of Tert-butyl (2-aminoethyl)(2-((tert-butoxycarbonyl)(2-((tert-
butoxycarbonyl)amino)ethyl)amino)ethyl)carbamate (0.58 g, 1.3 mmol, 2.2 eq.) in DCM (10 mL),
Et;N (0.18 mL, 1.3 mmol, 2.2 eq.) and azobenzene-4,4'-dicarbonyl dichloride (0.18 g, 0.59 mmol, 1
eq.) were added. Reaction mixture was stirred overnight and solvent was removed under reduced
pressure. The crude product was purified by flash chromatography on SiO, using EtOAC as eluent.

3 was obtained as a red semi solid (0.3 g, 44%).

IH NMR (601 MHz, CDCl;) :

8.10 — 7.90 (m, 8H), 7.80 (s, 1H), 7.66 (s, 1H), 4.98 (s, 1H), 4.77 (s, 1H), 3.66 — 3.48 (m, SH), 3.42

~3.19 (m, 16H), 1.48 — 1.37 (m, 54H).

13C NMR (151 MHz, CDCl;) §:

166.7, 157.6, 154.1, 136.4, 128.2, 123.1, 81.1, 80.9, 80.5, 47.3, 46.8, 46.5, 45.9, 45.5, 41.1, 40.9,

39.4, 28.5, 28.5.

HRMS m/z (ESI): Calculated [M+Na]*= 1149.6536, Found: 1149.6506
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Synthesis of 4: (E)-4,4'-(diazene-1,2-diyl)bis(N-(2-((2-((2-

aminoethyl)amino)ethyl)amino)ethyl)benzamide):

NHBoc NH,
oo Nl
oC
BOCN—/_ HN—/_
~ o ~ 0
)—@—N NH DCM )—@—N NH
(0] /—/ (0] /—/
NBoc NH
BocN—/_ HN—/_
/_/ /_/
BocHN HoN
3 4

3(0.3 g, 0.27 mmol, 1 eq.) was dissolved in DCM (5 mL) and TFA was added (1 mL) and reaction
mixture was stirred overnight. The solvent was removed under reduced pressure and 4 was obtained

in TFA salt form as a red semi solid (0.287 g, 90%).

'H NMR (601 MHz, D,0) é:

7.95 (d, J = 8.4 Hz, 4H), 7.87 (d, J = 8.4 Hz, 4H), 3.83 (t, J = 5.6 Hz, 4H), 3.68 — 3.63 (m, 8H),

3.60 (t, J= 7.0 Hz, 4H), 3.53 — 3.47 (m, 8H).
13C NMR (151 MHz, D;0) 5:
173.2,156.9, 138.2, 131.5, 125.9, 51.2, 47.7, 46.6, 46.2, 39.4, 38.3.

HRMS m/z (ESI): Calculated [M+Na]"= 1210.3083, Found: 1210.3094

Computation
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MarvinSketch package was used to predict the pK, values of polyamine side chains. The ab initio
calculations were performed using the Gaussian 09 program package (Revision D.01).2 DFT
method with B3LYP? functional was used with 6-31G(p) as a basis. To include solvent the SCRF-
PCM model was used. All optimized geometries were confirmed as a minimum by frequency
analysis. Electrostatic potential surface (ESP) were calculated at 0.02 isovalue and 0.000400
density, the scales are given in the corresponding Figures S1 and S2. Based on the difference

energies of the frans and cis forms the thermodynamic stability of the isomers were estimated:

Table S1. Thermodynamic stability of the frans forms of Azo-4N and Bis-Azo-4N.

Compound Stability of #rans form compared to cis [kcal/mol]
Az0-4N -12.8
bis-Azo-4N -13.0

Cartesian coordinates for Azo-4N (trans)

O o o z Z @D T =D T O O o o o O

2.25474300

3.59008900

4.42530700

3.91426100

2.57819000

1.73150200

1.60218900

4.00720000

4.57192500

2.20900900

5.77221400

6.53723100

7.88316200

8.40443800

8.70729800

0.54463200
0.90937900
0.17219600
-0.94035800
-1.29740300
-0.55339700
1.10232300
1.75963900
-1.51011200
-2.17601800
0.63030100
-0.04893100
0.39829000
1.52415900

-0.36967700

1.51175000

1.35390600

0.49850900

-0.19573700

-0.04047600

0.80764600

2.17248500

1.88097000

-0.83947600

-0.55870700

0.40796700

-0.36051100

-0.46501000

0.20304200

-1.30545800
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9.74302200

7.75533400

10.04839400

8.27712600

10.56771200

10.15031200

10.68416700

0.29305200

-0.33339300

-0.32989100

-1.71098800

-1.86246500

-1.86371200

0.14309200

-2.68638600

-2.53106200

-2.57319400

-4.13108100

-4.27704700

-5.14802800

-4.86868500

-5.04383900

-6.57252500

-6.63559500

-6.83103000

-7.49967400

-7.38645100

1.86920800

2.10496800

-0.01860900

-1.22991400

1.10072300

2.73514900

-0.61182200

-0.89501600

-0.52104900

-1.62192900

-2.07158700

-2.40280700

-2.92462800

-1.81887000

-0.92954500

-0.56052000

-0.11160300

-1.40309400

-2.16044600

-0.29771700

0.16128800

0.43654700

-0.85926100

-1.67572800

-1.28921400

0.24477400

0.61223900

0.02383100

0.84644100

-1.48001500

-1.80615900

-0.81617200

0.53508900

-2.12810200

1.01814900

2.04867100

0.04214600

0.18736100

1.21897700

-0.47912100

-0.82722200

-0.14677600

-1.16168900

0.56538100

-0.06530200

-0.74374300

-0.32996500

-1.28081400

0.46898900

-0.37518100

-1.11743200

0.59898300

-0.64335000

-1.58741700
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-8.91227000

-8.96707900

-9.33754500

-9.74951500

-9.33946600

-9.66601700

-11.21561400

-11.65858600

-11.34060700

-12.05551700

-12.02144100

-13.03760800

-11.72035600

-4.30804500

11.60857900

-0.03149700

-0.38600100

-0.82920100

1.24913700

2.01819700

1.62160400

0.97742000

0.23844300

0.64163000

2.24403400

2.60853700

2.05897100

2.98039500

-1.80322300

1.37601400

Cartesian coordinates for Azo-4N (cis)

AT AT Ao 0o o a =z Z

-6.45334544

-5.30613806

-4.11326765

-3.67888435

-3.27965108

-2.42769060

-4.30825929

-2.04770628

-3.60981191

-1.59975153

-0.33654800

0.69979600

-0.97252300

-0.48702000

0.17783200

-1.51700000

-0.15140500

-0.82154200

0.87974100

-0.29210300

-1.24992000

-0.06341000

0.33782400

0.86412100

-0.95023700

1.80918622 -0.61372670

2.30565961

1.55488979

0.47555131

2.06812985

-0.09373975

0.08960123

1.47078799

2.92496834

0.39274231

-0.40202758

-0.09557550

-0.88611559

0.91207144

-0.65096359

-1.67907877

1.16341970

1.48818013

0.37812448
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-2.12473033
-1.40804215
-0.25970097
0.29326682
-6.82098779
-7.75722030
-6.42836362
-8.24871949
-8.08031317
-6.95335190
-5.74452750
-7.84962841
-8.95357608
-6.66392867
-8.24625093
0.36523820
1.65406936
1.77285001
1.64837794
-0.02371535
2.79034635
2.83988144
2.65200970
4.14659601
4.14045599
5.29991923

5.28166708

-0.93883133

1.84143979

-0.18231983

0.00945694

0.43591527

-0.10702399

-0.29000490

-1.39831667

0.48967356

-1.56706359

0.14312575

-2.13021294

-1.82460206

-2.12264521

-3.12541085

-0.91686011

-1.55723296

-2.37701531

-1.97107618

-0.97891969

-0.53045773

-0.13409396

0.28559499

-1.15607989

-1.54472349

-0.16600026

0.22280752

-1.25956435

1.95520140

0.69453809

1.81414931

-0.36747994

-1.26389123

0.77280025

-1.06036106

-2.10978993

0.98680313

1.49277211

0.06675144

-1.76584488

1.87238077

0.23660505

-0.27535650

-0.02872813

-0.74153645

0.98394787

-1.20416769

-0.17276747

-1.18803514

0.53709573

0.12651126

1.07726458

-0.00175245

-1.02014246
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5.09076321

6.64795562

6.86779204

6.60934711

7.68467809

7.62513940

4.30656061

9.06015962

9.03241359

9.56800198

9.83698071

9.81899662

9.43275496

11.30522289

11.41178553

11.82173301

11.75368722

0.64598495

-0.83094234

-1.58481563

-1.35103535

0.20392974

0.85700628

-1.94418401

-0.23718352

-1.05350605

-0.62129455

0.94836935

1.80855210

1.24059141

0.59399191

-0.18669702

1.39318885

0.32654358

0.69790669

0.30086398

-0.46233094

1.27334213

0.23687604

1.01515592

-0.51287014

-0.01334602

-0.74285788

0.88813895

-0.59535308

0.07630507

-1.56438948

-0.80417640

-1.46061864

-1.18577910

0.07858346

Cartesian coordinates for bis-Azo-4N (trans)

C
C
C
C
C
C
H
H

3.88176400

2.49015000

1.73321300

2.37973100

3.77001000

4.53558700

4.47740000

1.96937900

-1.47479800

-1.45464300

-1.87247100

-2.32200200

-2.33515800

-1.90082000

-1.15859300

-1.11807700

-1.44825300

-1.50737300

-0.40037300

0.76650900

0.82298700

-0.27939900

-2.29583600

-2.39621000
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1.78510100

4.25269400

0.32036800

-0.37491100

-1.78759700

-2.43754400

-2.54146300

-3.82802700

-1.84555800

-3.93289100

-2.01822300

-4.59085600

-4.30998300

-4.52645900

6.02970900

6.69178100

6.65958500

8.11546500

8.49326200

8.37717500

6.12809300

8.71223700

8.37146500

8.44689900

-2.65767500

-2.71358700

-1.80400100

-2.18699600

-2.11052700

-1.62910700

-2.54606700

-1.59707700

-1.28109200

-2.50795500

-2.90733400

-2.04490500

-1.19285600

-2.83481900

-1.89059400

-1.89846200

-1.85526400

-1.90176200

-2.62113600

-2.25266200

-1.73893100

-0.51003500

0.21908500

-0.17339700

1.60627400

1.71762200

-0.56286700

0.44006100

0.28342700

-0.86871000

1.38563800

-0.91362400

-1.70534400

1.33770800

2.26323900

0.18531600

-1.79732000

2.18257600

-0.27738400

-1.35232600

0.93528100

1.03800900

0.30516100

2.03933600

1.78532400

0.76703700

1.50361500

-0.23570100

10.23288600 -0.53663700 0.84081300

10.52429900 -0.85371600

1.77344300

10.86852500 0.81981700 0.55402500
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10.44497400

10.56329900

12.39555100

12.69312500

12.79944900

12.92019300

12.68217600

14.34842900

14.52546300

15.00482600

14.71528400

14.07225900

14.50928200

16.18802600

16.85312800

16.42020100

16.55314300

16.40781700

17.53795800

15.98274900

10.59160400

-6.08518800

-6.73123000

-6.73593800

-8.19470800

-8.58345900

-8.48871600

1.51927500
1.11334000
0.75904900
0.31291600
0.11562800
2.11294800
2.73056600
2.19913600
1.55138900
1.83772900
3.64950300
3.98056700
4.29768600
3.76257200
3.46342400
3.16878800
5.20446000
5.82484200
5.27532200
5.55606300
-1.22513000
-2.02807600
-2.07257500
-1.97531500
-1.97411700
-2.67749100

-2.31818900

1.27804300

-0.45087100

0.66448700

1.63068900

-0.12504700

0.45984100

1.23472600

0.11688400

-0.75008200

0.92919300

-0.23794300

-1.06170900

0.62462000

-0.62989900

0.18234100

-1.51605500

-0.97343800

-0.17013200

-1.24990600

-1.74986200

0.16865000

0.20383500

1.28765200

-0.99684200

-1.06738400

-0.32406100

-2.06166200
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-6.22074400

-2.01859600

-1.86323400

-8.73696800 -0.56168700 -0.79031400

-8.38897400

-8.43743800

-10.25910400

-10.58220600

-10.84603800

-10.40601000

-10.52267700

-12.37511300

-12.69363500

-12.79221600

-12.85596700

-12.59998400

-14.28015300

-14.47815400

-14.94898400

-14.59888400

-13.95535000

-14.35965100

-16.07222300

-16.73401500

-16.34334600

-16.38642500

-16.16995800

-17.37975400

-15.84145400

0.15100400

-0.22758900

-0.53855400

-0.84027900

0.83521700

1.52963000

1.10548100

0.82559200

0.41512900

0.17402000

2.18868400

2.82212200

2.30905000

1.63232400

2.00350900

3.75446200

4.02489600

4.43349700

3.90277800

3.67764600

3.26815500

5.33613300

5.99699200

5.43915600

5.60894000

-1.53926000
0.20380800
-0.82717400
-1.75457500
-0.51741600
-1.23645800

0.48819000
-0.61493300
-1.59021600

0.16080300
-0.36856700
-1.12479100
-0.01902500

0.82074900
-0.84407900

0.39733200

1.24260600
-0.43246000

0.77499500
-0.06336700

1.62068800

1.19553400

0.44177400

1.42756300

2.02022500
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-10.62450700

-1.22011300 -0.15106600

Cartesian coordinates for bis-Azo-4N (cis)

o - O =Zm O oD o o o0 0o o0 O =mD oo oz o @=Z o o o oz z

-0.62393600

0.62410000

1.45738500

1.43494300

2.43503400

2.38382300

0.69285500

3.35160500

2.45588300

3.34903600

2.34155200

4.09491200

4.39168900

5.01452600

-1.43980700

-2.39992200

-1.42158000

-3.30306700

-2.41873600

-2.35661000

-0.69387500

-3.30397000

-4.03385400

-2.31682500

4.92143800

4.90026500

3.70770400

2.85330300

3.54803500

1.83794100

2.98665200

2.50829800

4.23801400
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Figure S1. ESP of Azo-4N in trans (left) and cis (right) configurations.

Figure S2. ESP of bis-Azo0-4N in trans (left) and cis (right) configurations.

Calculation of the positive charges along the polyamine substituents
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As previously mentioned, the amine pK, values for both Azo-4N and bis-Azo-4N were determined

by using the MarvinSketch software.

The number of charges along the azobenzene substituents can be estimated by using the following

equations:

Az0-4N: pK,;: 4.37; pKao: 8.62; pK,s: 9.55

KalKaZ Kal

10_210H+ 210_pH+ 3

n= ¢y
14+ Kal KalKaZ KalKaZKa3

10~PH q10-%PH 10~ 3PH

bis-Az0-4N: pK,;: 4.07; pKao: 4.67; pKis: 8.32; pKaa: 9.08; pKas: 9.34; pKye: 9.68

KalKaZKa3Ka4Ka5 KalKaZKa3Ka4 QKalKaZKa3 AKalKaZ +5
10~ 5PH 10-%H 7 qo-3H  Tqg-2H

Kal KalKaZ KalKaZKa3 KalKaZKa3Ka4 KalKaZKa3Ka4Ka5 K(

1+ + + + + + —
10~PH 10-2PH  q0-3PH 10 ~4PH 10 ~°PH

The calculated values are:
NAzo-4N = 2

Npis-Azo-4N = 3.8

Assessing the absence of aggregation
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Figure S3. A) plot of absorbance vs. Azo-4N concentration. B) regression line for the plot of Abs

vs. [Azo-4N (dark)]. [Azo-4N (dark)] =1 to 6 x 105 M.
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Figure S4. A) plot of absorbance vs. bis-Azo-4N concentration. B) regression line for the plot Abs

vs. [bis-Azo-4N (dark)]. [bis-Azo-4N (dark)] =1 to 6 x 10> M.
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Figure S5. Emission spectra of the native HSA solution in the absence (black line) and presence
(red line) of 90 minutes UV irradiation.
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Figure S6. CD spectra of the native HSA solution in the absence (black line) and presence (red
line) of 90 minutes UV irradiation. The two curves are almost superimposable.

Quenching of the HSA emission by bis-Azo-4N
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Figure S7. Fluorescence emission spectra of HSA in the absence (black line) and presence of bis-
Az0-4N in A) trans form (-UV) and B) cis form (+UV). [HSA] = 1 x 10 M and [bis-Azo-4N
(dark)] =0 — 6 x 10~ M. r is the molar ratio defined as [bis-Azo-4N (dark)] / [HSA].
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Figure S8. Scatchard plots for the HSA-Azo-4N (+/-UV) systems at 298K. [HSA] =1 x 10 M,
[Azo-4N (+/- UV)]=01t0 4.8 x 10> M.
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Figure S9. Scatchard plots for the HSA-Azo-4N (+/-UV) systems at 309K. [HSA] =1 x 10> M,
[Azo-4N (+/-UV)] =0 to 4.8 x 10> M.
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Figure S10. Scatchard plots for the HSA-bis-Azo-4N (+/-UV) systems. [HSA] =1 x 10~ M, [bis-
Az0-4N (+/-UV)]=0t0 4.2 x 10 M.
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Figure S11. Scatchard plots for the HSA-bis-Azo-4N (+/-UV) systems. [HSA] =1 x 10~ M, [bis-
Azo0-4N (+/-UV)]=0t0 4.2 x 10> M.

FRET
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Figure S12. Overlap between the HSA emission spectrum and A) bis-Azo-4N (-UV) and B) bis-
Az0-4N (+UV) absorption spectrum. [HSA] = [bis-Azo-4N (+/- UV)] =1 x 10> M.

Site-marker experiments
In order to confirm the results achieved by using the FRET theory, we performed displacement
binding assay by using the well-known HSA site ITA binder Warfarin. As shown in Figure S13 the

azobenzene derivatives were able to displace the anticoagulant agent which resulted in the
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fluorescence intensity of the HSA-Warfarin complex being efficiently quenched. This results along
with the evidences discussed in the main text unambiguously confirm that the photosensitive

polyamines used in this work preferentially bind within the protein subdomain IIA.
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Figure S13. Site-marker competition experiment between Warfarin and Azo-4N (-UV) (left panel)
and bis-Az0-4N (-UV) (right panel). [HSA] = [Warfarin] = 1 x 10 M; [Azo-4N (-UV)] =0 to 5.6 x
10> M; [bis-Azo-4N (-UV)] = 0 to 6.4 x 10> M. F, and F, are the fluorescence intensities of the
HSA-Warfarin complex in the presence and absence of the photoswitches, respectively.

CD spectra of HSA-bis-Azo-4N (+/- UV) systems
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Figure S14. CD spectra of HSA in its free state and complexed form by A) bis-Azo-4N (-UV) and
B) bis-Azo-4N (+UV) at 298K. [HSA] =1 x 10°°M and [bis-Azo-4N (dark)] =3 and 5 x 10° M.

Thermodynamic parameters (Table S2)

Table S2. Thermodynamic parameters (AH, AS and AG) of the interaction between the azobenzene
derivatives and HSA.
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Azo-4N (-UV) Azo-4N (+UV)
T(K) AH° ASO AG? AHO ASO AG?

(kJ molt) (J mol'' K1) (kJ molt) (kJ molt) (J mol''K-Y)  (kJ mol')

298 346+£15 -249+2 -27.1£0.1  -30.5+2 -19.9+£23 -247+0.3

309 / / -26.8+0.6 / / -24.4 4+ 0.1
bis-Az0-4N (-UV) bis-Azo-4N (+UV)

T (K) AHO AS? AGO AHO AS? AG®

(kJ molt) (J mol-1 K1) (kJ molt) (kJ mol ) (J mol''K-Y)  (kJ mol)

298 -302+1.8 -93+12 -275+02  -314+£3.1 -204+£22 -253+0.1

309 / / 27301  / / -25.1+0.1

FRET parameters (Table S3)

Table S3. Overlap integral (J), critical distance (Ry), efficiency of energy transfer (E), average
distance D-A (r) and rate constant of energy transfer (kgt) calculated according to the FRET theory.

J(x 10°1% cm3 M) R, (nm) E r (nm) ket (% 108 s71)
Az0-4N (-UV) 2.04 2.76 0.46 2.94 1.94
Azo-4N (+UV) 0.69 2.30 0.28 2.95 0.64
bis-Azo0-4N (-UV) 2.62 2.88 0.39 3.21 1.48
bis-Azo0-4N (+UV) 1.12 2.50 0.37 2.81 1.40

Secondary structure components (Table S4)

Table S4. Secondary structure variations of the native HSA upon complexation with the
photochromes at different molar ratios (r). r = [Photochrome (+/- UV)] / [HSA free].

a-helix (%) B-sheet (%)
HSA free 52 9.2
molar ratios (1) r=30 r=50 r=230 r=50
Azo0-4N (-UV) 44.24 43.11 11.52 12.11
Azo-4N (+UV) 44.66 4421 11.74 13.07
bis-Azo0-4N (-UV) 47.51 45.81 10.96 11.26
bis-Azo-4N (+UV) 47.22 46.01 11.23 11.54
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