Supplementary Materials

Synthesis of Novel Carborane-containing Derivatives of RGD Peptide

Alexander V. Vakhrushev !, Dmitry A. Gruzdev '*, Alexander M. Demin !, Galina L. Levit !, and
Victor P. Krasnov *

1postovsky Institute of Organic Synthesis, Russian Academy of Sciences (Ural Branch), Ekaterinburg 620108,
Russia

Table of Contents Page

N YR o T=Tol o - OO TSRS S2
Figure S1. 'H NMR spectrum of COMPOUNT 4 ........c.cuveevieirieeirie et es et ser s sesse s ens S2
Figure S2. 13C NMR spectrum of COMPOUNT 4 .......c.ooveeereeeeireeerereeeteeeeveeete st eesse s s s evasesenes S2
Figure S3. 'H NMR spectrum of COMPOUNT 5 ........ccvereucrieiriecerie e et es et ev et eer e eeasae e S3
Figure S4. 13C NMR spectrum of COMPOUNT 5 ......cvoviieeeeieeeeeiee ettt snas s e srasen e S3
Figure S5. 'H NMR spectrum of COMPOUNT 6 ........cccocveeeerviueieeeeececeetete ettt eesee s s ens e S4
Figure S6. 13C NMR spectrum of COMPOUNT 6 .......c.oovveeerreeereceriieceeecteeete et st ses e S4
Figure S7. 'H NMR spectrum of COMPOUNT 7 ......cuvviremeieeceie ettt ee st ee s ses e ssssae e S5
Figure S8. 13C NMR spectrum of COMPOUNT 7 ..ottt s s s st S5
Figure $9. 'H NMR spectrum of COMPOUNT 2C .....c.oveuvuiveeieecrieceieeceiee et ses et see st ses e S6
Figure $10. 3C NMR spectrum of COMPOUNT 2C .....c.ouveieierieiee et ceeeee st st sss s s s S6
Figure S11. *H NMR spectrum of COMPOUNT 1@ ....c.cccuvieveureivirieceececeeeecre et e S7
Figure $12. 1B NMR spectrum of COMPOUNT 1@ .....cccuoeiuieeiieii ettt ses e snsaes S7
Figure $13. 3C NMR spectrum of COMPOUNT 1@ .....c.cuvueueriueceieeeieie e ee st ee s e S8
Figure S14. 'H NMR spectrum of compound 1B .........cccevciueviviceiiceieceie s st ererens S8
Figure $15. 1B NMR spectrum of compPound 1B ........c.c.ooeiuioeieeieeiiiee et ee e ssrenas S9
Figure $16. 3C NMR spectrum of COMPoUNd 1B ..........c.oeeviecerievieie et es e S9
Figure S17. *H NMR spectrum of COMPOUNT 1€ ......couivvvirieiriceieerieeerie et S10
Figure S18. 1B NMR spectrum of COMPOUNG 1€ ....ccivvrvireeiieeere ettt eee e s ses s e S10
Figure $19. 3C NMR spectrum of COMPOUNd LC ....c..cueeueeerieeeitiieeeeeee ettt es e s enae e S11

HPLC DAt .ottt sttt st sttt st st e e b et e et ses e st es et asesbesesses et ane et sasanaesenes S12
Figure S20. HPLC Of COMPOUNT 4 ......oviiieiecececeee sttt ettt e sr e e e se e e sae ene S12
Figure S21. HPLC Of COMPOUNG 6 ......ovviiiiiiiiceceeie sttt ettt et ese e e sr e e b e S12
Figure S22. HPLC Of COMPOUNT 7 ..ottt sttt ettt e sr e e sae b ane S13
Figure S23. HPLC Of COMPOUNGT 2C .....ooiiiieiie ettt sttt st s s st st st s e e s S13
Figure S24. HPLC Of COMPOUNGT 1@ ..c.oooiiiirieeeeee ettt s st st st st st s e e S14
Figure S25. HPLC of cOMPOUNT 1D ....cooviiiiiiiiieecece ettt e e S14
Figure $26. HPLC Of COMPOUNT 1€ ..coiiiiiiiiicie ettt st s st st st e e e s S15



NMR Spectra
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Figure S1. 'H NMR spectrum of compound 4

8.5

ET'8C—
;|'seE—

S6°Ch—
Ly 8h—

8G9~
52994

20'8L—

€9°4TTn
88214
96421+
0082 T+
SE'8zT
9€'8 T~
G9°GET
SLSET

0L'55T—

69T
08'691~
YE0LT

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

Figure S2. 13C NMR spectrum of compound 4
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Figure S4. 13C NMR spectrum of compound 5
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Figure S5. 'H NMR spectrum of compound 6
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Figure S6. 13C NMR spectrum of compound 6
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Figure S9. 'H NMR spectrum of compound 2c
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Figure S16. 3C NMR spectrum of compound 1b
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HPLC Data

DADT D, SIg=230.8 Ref=off (ASA\WVAVIUUUUZD]
mAu ] g
1203
1003
803 |
60 ‘
403 o ||
E o
20 &![
[ - -
T T T T | T T T T | T T T T | T T T T | T T T T | T T T
0 2.5 5 75 10 125

=]

Signal 1: DAD1 D, Sig=230,8 Ref=off

Peak RetTime Type Width Rrea Height Area
i [min] [mAU] £
——————————— [-——-] = | =]
1 4.676 VB 151.79439 98.9607

2 4.012 VB 1.55413 1.0393

Totals 153.34852

Figure S20. HPLC of compound 4 (Kromasil 100-5 C18, MeCN-H;0 1: 1, 0.8 mL/min, 35 °C, 230
nm)

[1 DAD1D, Sig=230,8 Ref=off (AS7\VAV000020.D)
mAu4 a
. &
250 H
200
150 3 H
1003 ‘ ‘
B @0 —
50 g e |
] Ll far] IR
07_ _ -—J—ﬂHlv-, e . —
T T T | T T T | T T T | T T | T T T | T T
0 2 4 6 8 10 min
Signal 1: DAD1 D, Sig=230,8 Ref=o0ff
Peak RetTime Type Width Area Height Area
# [min] [min] [mEU*s] [mAU] %
*********** [———-1
1 1.890 MF
2 1.962 FM
3 2.105 FM
4 3.701 MM
5 4.205 BB

Totals

209.14¢c04

Figure S21. HPLC of compound 6 (Kromasil 100-5 C18, MeCN—H,0—-AcOH 80: 20 : 0.0025,
0.8 mL/min, 35 °C, 230 nm)
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[ ] DAD1D, Sig=230.8 Ref=off (AS4\VAV000016.D)

mAU] 2

600 3 ;

500 ?

400—; |

300? L

200

1003 I

o4 1 L'“'r——- S I I

0 é 1b 1% 2b min

Signal 3: DADl D, Sig=230,8 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAaU] %
——— |- [ - [ - | ———————-

1 5.059 vV 0.1459 ©572.58545 ©85.54456 100.0000
Totals : 6572.58545 685.54456

Figure $22. HPLC of compound 7 (Kromasil 100-5 C18, MeCN—-H,0—-CF3CO,H 70: 30: 0.01, 0.8
mL/min, 35 °C, 230 nm)

[] DAD1D, Sig=230.8 Ref=off (AST\VAV000021.D)
mAU] %
150 h
100 3 \ |
1 Tp]
] o]
50 ] ~ /|
] ~ a
0 _: b J 1
-50
1 T T T T | T T T | T T T T | T T T | T T II
0 5 10 15 20 mih

Signal 1: DAD1 D, Sig=230,8 Ref=off

Peak RetTime Type Width Lrea Height Area
* [min] [min] [MAEU*s] [MAU] %
——————————— e ] il A
1 4,735 BB 0.0710 T.65632 8.9512¢6 0.2990
2 6.557 BB 0.1873 2552.8598¢ 213.81e01 99.7010
Totals : 2560.51el8 Z222.76727

Figure $23. HPLC of compound 2c¢ (Kromasil 100-5 C18, MeCN—H,0—-AcOH 60 : 40 : 0.005, 0.8
mL/min, 35 °C, 230 nm)
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[ ] DADT B, Sig=254.8 Ref=off (AS7\VAV000184 D)
mAu a
1202 =
100 - #I
804 |
60 H
40 I
204 I
[ S— /A — — —
S ——
0 5 10 15 20 25 mi

Signal 1: DAD1 B, Sig=254,8 Ref=off

Peak RetTime Type Width Lrea Height Area
¥ [min] [min] [mAU*s] [mAU] %
el e |- |- |- | —————— |
1 8.150 VB 0.2490 2318.23071 131.92964 100.0000
Totals : 2318.23071 131.92904

Figure S24. HPLC of compound 1a (Kromasil 100-5 C18, MeCN-H>0 1 : 1, 0.8 mL/min, 35 °C, 254
nm)

] DADID, Sig=230,8 Ref=off (AST\VAV000119.D)

mAu
800 :
600
400

] 8
200 ~

i w

0 __ J‘\r"-_l' — L T
T T T T | T T T T | T T T T | T T T T | T T T T |
0 5 10 15 20 mih

Signal 1: DAD1 D, Sig=230,8 Ref=off

Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mAU*=] [mAU] %
——————————— |- =]
1 2.396¢ BB 0.0862 4706.64590 910.28558 99.7007
2 6.766 BB 0.0644 14.1289¢ 2.7354¢ 0.2993
Totals : 4720.77886 913.02104

Figure S25. HPLC of compound 1b (Kromasil 100-5 C18, MeCN—-H,0—-AcOH 40 : 60 : 0.0025,
0.8 mL/min, 35 °C, 230 nm)
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| DAD1 D, Sig=230,8 Ref=off (AS6\VAY000023.D)

3
>
c

70
60
50
40
30
20

20868

o
o
-
o
-
o
%)
o
e}
o
=}

Totals : 3416.77085  89.67654
Figure $26. HPLC of compound 1c (Kromasil 100-5 C18, MeCN—0.06 M phosphate buffer solution
(pH 7.0) 8 : 2, 0.8 mL/min, 35 °C, 230 nm)
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