ANEXOS
Capitulo 1






Syntheses

Synthesis of compound 1

To a solution of propargylamine (6.4 ul, 0.1 mmol) in ethanol/water mixture (1/1) (10
ml), phenyl isothiocyanate was added (11.9 pl, 0.1 mmol) and the solution stirred for 24
h. A light brown precipitated was formed which was filtered and vacuum dried to give

the product.

Yield: 70%

O NG

= NH; +  s=C=N > NJ\S

Scheme 1.2. Synthesis of compound 1.

'H NMR (ppm) (400 MHz, CDCls): & = 7.28 (m, 2H, CortnoPh); 7.17 (m, 2H, CretaPh);
7.07 (tt, 1H, CparaPh, *Jun = 7.3 Hz, “Jun = 2.4 Hz); 5.20 (m, 1H, CHy); 5.12 (m, 1H,
CHz); 4.58 (t, 2H, CHa-N, “Jn = 2.3 Hz)
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Figure 1.1. *H NMR spectrum of compound 1 in CDCls solution.
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13C APT (ppm) (100 MHz, CDCls): & = 1584 (s, 1C, N-C=N); 145.1 (s, 1C, CipsoPh-
NH), 144.2 (S, 1C, C:CHZ), 129.1 (S, 2C, CorthoPh) 123.5 (S, 1C, Cparaph); 120.9 (S, 2C,
CmetaPh); 104.2 (s, 1C, CH2); 59.3 (s, 1C, CH2-N)
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Figure 1.2. 3C APT spectrum of compound 1 in CDCl; solution.

Synthesis of compound 2

To a solution of dipropargylamine (10.3 pl, 0.1 mmol) in ethanol (10 ml), phenyl
isothiocyanate was added (11.9 pl, 0.1 mmol) and the solution stirred for 24 h. The
solution was concentrated under reduced pressure and a yellow oil was collected and

vacuum dried to give the product.

Yield: 64%
o L
A
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Scheme 1.2. Synthesis of compound 2.



IH NMR (ppm) (400 MHz, CDCl3): & = 7.26 (m, 2H, CornoPh); 7.06 (m, 1H, CparaPh);
6.94 (M, 2H, CmewwPh); 5.26 (m, 1H, CH2); 5.10 (m, 1H, CHy); 4.38 (d, 2H, CH, — C =
CH, “Jnn = 2.5 Hz); 4.37 (t, 2H, CH2-N, “Jun = 2.3 Hz); 2.33 (t, 1H, CH, “Jun = 2.5 Hz).

uuuuuu

4.37
233

3 83 ] 2
NORS R
o I
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

0,91

1.00-3
1o

S

T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0

ppm
Figure 1.3. *H NMR spectrum of compound 2 in CDClssolution.

13C APT (ppm) (100 MHz, CDCl3): & = 156.3 (s, 1C, N-C=N); 151.2 (s, 1C, CipsoPh-
NH); 137.0 (s, 1C, C-CH2); 129.0 (s, 2C, CortnoPh) 123.6 (s, 1C, CparaPh); 121.9 (s, 2C,
CrmetaPh): 106.0 (s, 1C, CH2); 77.4 (s, 1C, € = CH); 72.9 (s, 1C, CH); 55.1 (s, 1C, CHa-
N); 33.3 (s, 1C, CH, — C = CH).
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Figure 1.4. 3C APT spectrum of compound 2 in CDCls solution.

Synthesis of compound 3

To a solution of N-methyl-propargylamine (8.2 ul, 0.1 mmol) in ethanol/water mixture
(1/1) (10 ml), phenyl isothiocyanate was added (11.9 ul, 0.1 mmol) and the solution
stirred for 24 h. A white precipitated was formed which was filtered and vacuum dried to
give the product.

Yield: 50%

O A

/H/ +  8=C=N > \NJ’\S

\\&

Scheme 1.3. Synthesis of compound 3.

'H NMR (ppm) (400 MHz, CDCl3): & = 7.27 (m, 2H, CorthoPh); 7.05 (m, 1H, CparaPh);
6.93 (M, 2H, CmetaPh); 5.20 (m, 1H, CH2); 5.07 (m, 1H, CH>); 4.28 (t, 2H, CH2-N, 4JuH =
2.3 Hz); 3.09 (s, 1H, CH5).
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Figure 1.5. 'H NMR spectrum of compound 3 in CDCls solution.
13C APT (ppm) (100 MHz, CDCls): & = 151.8 (s, 1C, CipsoPh-NH); 137.6 (s, 1C,

C=CHy); 129.0 (s, 2C, CortnoPh) 123.4 (s, 1C, CparaPh); 122.2 (s, 2C, CreaPh); 105.3 (s,
1C, CHy); 58.1 (s, 1C, CH,-N); 33.2 (s, 1C, CHs).
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Figure 1.6. 3C APT spectrum of compound 2 in CDCl; solution.

Synthesis of compound 4

To a solution of dipropargylamine (10.3 pl, 0.1 mmol) in ethanol/water mixture (1/1) (10
ml), 3-fluorophenylisothiocyanate was added (12.0 ul, 0.1 mmol) and the solution stirred
for 24 h. A white precipitated was formed which was filtered and vacuum dried to give
the product.

Yield: 60%

= NH; +  s=C=N
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Scheme 1.4. Synthesis of compound 4.

IH NMR (ppm) (400 MHz, CDCls): & = 7.23 (m, 1H, 11); 6.98 (td, 1H, 1V, *Jun= 10.2
Hz, 5Jun= 2.1 Hz); 6.87 (ddd, 1H, 1, 3Jun= 8.0 Hz, “Jun= 2.0 Hz, “Jun= 0.9 Hz); 6.75 (tdd,
1H, 11, 3Jnn = 8.4 Hz, “Jnn= 2.5 Hz, “Jnn= 0.9 Hz); 5.23 (m, 1H, CH2); 5.14 (m, 1H,
CH>); 4.56 (t, 2H, CH2-N, 3Jun= 2.4Hz).
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Figure 1.7. 'H NMR spectrum of compound 4 in CDCls solution.

F NMR (ppm) (376 MHz, CDCIls3): 6 =-108.5 (m, 1F, Ph-F)
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Figure 1.8. *F NMR spectrum of compound 4 in CDClI3 solution.



13C APT (ppm) (100 MHz, CDCl): § = 163.3 (d, 1C, CipsoPh, Xcr = 243.7 Hz); 130.2
(d, 1C, 11, 3Jcr = 9.6 Hz); 116.4 (d, 1C, 1, *Jcr = 2.5 Hz); 110.2 (d, 1C, NI, ZJcr = 21.12
Hz); 108.2 (d, 1C, IV, 2Jcr = 23.8 Hz); 104.8 (s, 1C, CH2); 60.44 (s, 1C, CH2-N).
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Figure 1.9. 8C APT spectrum of compound 4 in CDCl; solution.

Synthesis of compound 5

To a solution of dipropargylamine (10.3 pl, 0.1 mmol) in ethanol/water mixture (1/1) (10
ml), 3-fluorophenylisothiocyanate was added (12.0 ul, 0.1 mmol) and the solution stirred
for 24 h. The solution was concentrated under reduced pressure and a yellow oil was

collected and vacuum dried to give the product.

Yield: 58%
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Scheme 1.5. Synthesis of compound 5.



IH NMR (ppm) (400 MHz, CDCls): & = 7.22 (m, 1H, 11); 6.72 (m, 3H, 1+I11+1V); 5.27
(m, 1H, CH,); 5.12 (m, 1H, CH,); 4.38 (t, 2H, CHo-N, *Jun = 2.3 Hz); 4.36 (d, 2H, CH, —
C = CH,);, “Jun= 2.5Hz); 2.33 (t, 1H, CH, 4Jun = 2.5 Hz).
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Figure 1.10. 'H NMR spectrum of compound 5 in CDCls solution.

19F NMR (ppm) (376 MHz, CDCls): § = -112.9 (m, 1F, Ph-F).
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Figure 1.11. **F NMR spectrum of compound 5 in CDCl; solution.

13C APT (ppm) (100 MHz, CDCls): & = 164.5 (d, 1C, CipsoPh, *Jcr = 243.7 Hz); 156.8
(s, 1C, N-C=N); 152.9 (d, 1C, CipsoPh-NH, 3Jce = 9.6 Hz); 136.7 (s, 1C, C=CH>); 130.1
(d, 1C, 11, 3JcF= 9.6 Hz); 117.8 (d, 1C, 1,*Jcr= 2.7 Hz); 110.4 (d, 1C, 11, 2Jcr = 21.1 Hz);
109.2 (d, 1C, IV, 2Jcr = 22.0 Hz); 106.4 (s, 1C, CHy); 77.5 (s, 1C, € = CH); 73.1 (s, 1C,
CH); 55.2 (s, 1C, CH2-N); 35.3 (s, 1C, CH, — C = CH).
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Figure 1.12. 13C APT spectrum of compound 5 in CDClI; solution.

Synthesis of compound 6

To a solution of N-methyl-propargylamine (8.2 ul, 0.1 mmol) in ethanol (10 ml), 3-
fluorophenylisothiocyanate was added (12.0 pl, 0.1 mmol) and the solution stirred for 24
h. The solution was concentrated under reduced pressure and a transparent oil was

collected and vacuum dried to give the product.

Yield: 60%

“‘:J@L‘”

F
///\m/ + S=C=N > \NJ\S v

Scheme 1.6. Synthesis of compound 6.

'H NMR (ppm) (400 MHz, CDClz): § =7.20 (m, 1H, I1); 6.74 (m, 1H, 1V); 6.71 (m, 1H,
1); 6.65 (m, 1H, 111); 5.21 (m, 1H, CHy); 5.09 (m, 1H, CHy); 4.28 (t, 2H, CH2-N, *Jun =
2.3 Hz); 3.07 (s, 3H, CHy).
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Figure 1.13. *H NMR spectrum of compound 6 in CDCls solution.

19F NMR (ppm) (376 MHz, CDCls): § = -113.0 (m, 1F, Ph-F).

-113.0

1000

900

800

700

600

500

400

300

200

100

r-100

T T T T T
-113.10 -113.20 -113.30 -113.40 -113.50

ppm

T T T T T T
-112.50 -112.60 -112.70 -112.80 -112.90 -113.00

Figure 1.14. F NMR spectrum of compound 6 in CDCl; solution.
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13C APT (ppm) (100 MHz, CDCls): & = 163.8 (d, 1C, CipsoPh, *Jcr = 245.3 Hz); 157.8
(s, 1C, N-C=N); 154.0 (d, 1C, CipsoPh-NH, 3Jce = 9.6 Hz); 137.6 (s, 1C, C=CH>); 130.3
(d, 1C, Il, 3Jcr = 9.7 Hz); 118.3 (d, 1C, I,*Jce= 2.7 Hz); 110.2 (d, 1C, 111, 2Jce= 21.3 Hz);
109.7 (d, 1C, IV, cF = 22.0 Hz); 105.9 (s, 1C, CH2); 57.9 (s, 1C, CHa-N); 32.8 (s, 1C,
CHba).
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Figure 1.15. 3C APT spectrum of compound 6 in CDCl; solution.

Synthesis of compound 7

To a solution of 1-amino-3-butyne (8.2 pl, 0.1 mmol) in ethanol/water mixture (1/1) (10
ml), isothiocyanate was added (12.0 ul, 0.1 mmol) and the solution stirred for 24 h. A

white precipitated was formed which was filtered and vacuum dried to give the product.

///\/N 2 + S=C=N \\ANJJ\N

Scheme 1.7. Synthesis of compound 7.

13



IH NMR (ppm) (400 MHz, CDCls): § = 7.82 (s, 1H, NH-Ph); 7.44 (m, 2H, HorthoPh);
7.32 (tt, 1H, HparaPh, 2Jun = 7.5 Hz, “Jun = 1.1 Hz); 7.25 (M, 2H, HmetaPh); 6.41 (s br, 1H,
NH-CH2); 3.81 (m, 2H, CH2-CH2-NH); 2.55 (td, 2H, CH2-CH2-NH, 3Jun = 6.3 Hz, *Jun
=2.6 Hz); 1.93 (t, 1H, CH, *Jun = 2.6 Hz).
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Figure 1.16. *H NMR spectrum of compound 7 in CDCls solution.

13C APT (ppm) (100 MHz, CDCls): 8 = 180.8 (s, 1C, C=S); 135.9 (s, 1C, CipsoPh=;
130.3 (s, 2C, CorthoPh); 127.6 (5, 1C, CparaPh); 125.4 (s, 2C, CmetaPh): 81.5 (s, 1C, € =
CH); 70.4 (s, 1C, CH); 43.7 (5, 1C, CHo-CH,-NH); 18.9 (s, 1C, CH2-CH2-NH).
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Figure 1.17. 13C APT spectrum of compound 7 in CDClI; solution.

Synthesis of compound 8

To a solution of 1-amino-3-butyne (8.2 ul, 0.1 mmol) in ethanol (10 ml), 3-
fluorophenylisothiocyanate was added (12.0 pl, 0.1 mmol) and the solution stirred for 24
h. The solution was concentrated under reduced pressure and a white solid was collected

and vacuum dried to give the product.
Yield: 62%

F
F
& o L
///\/NH2 +  S=C=N =\\/\NJ\N 1

Scheme 1.8. Synthesis of compound 8.

IH NMR (ppm) (400 MHz, CDCls): & = 8.07 (s br, 1H, NH-Ph); 7.39 (m, 1H, II), 7.01
(m, 3H, 1+111+1V), 6.52 (s broad, 1H, NH-CHy); 3.82 (m, 2H, CHo-CH-NH); 2.57 (td,
2H, CH2-CHo-NH, 3 Jun = 6.2, 4 Jum = 2.6 Hz); 2.00 (t, 1H, CH, “Jum = 2.6 Hz).
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Figure 1.18. *H NMR spectrum of compound 8 in CDCls solution.

13C APT (ppm) (100 MHz, CDCls): § = 180.5 (s, 1C, C=S), 163.5 (d, 1C, CipsoPh-F,
LJcr = 247.8 Hz); 137.6 (d, 1C, CipsoPh-F, *Jcr = 9.4 Hz); 131.7 (d, 1C, 11, *JcF = 9.2 Hz);
120.5 (d, 1C, 1, “Jcr = 3.2 Hz); 114.3 (d, 1, 2Jcr = 20.9 Hz); 112.3 (d, IV, 2Jcr = 23.3
Hz); 81.5 (s, 1C, € = CH); 70.7 (s, 1C, CH); 43.7 (s, 1C, CH2-CH2-NH); 18.9 (s, 1C,
CH2-CH2-NH).
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Figure 1.19. 13C APT spectrum of compound 8 in CDClI; solution.

Synthesis of compound 9

To a solution of propargylamine (12.8 pl, 0.2 mmol) in ethanol (20 ml) was added some
excess of phenyl isothiocyanate (71.5 pl, 0.6 mmol) and the solution stirred for 72 h. A
white precipitated was formed which was filtered and vacuum dried to give the product.

Yield: 75%

N

EtOH N H

HAN R * 2 SZCZNQ > EZCH
\

Scheme 1.9. Synthesis of compound 9.

IH NMR (ppm) (400 MHz, (CD3)2CO): & = 7.67 (m, 2H, Ph); 7.42 (m, 4H, Ph); 7.23
(m, 2H, Ph); 7.13 (m, 2H, Ph); 5.52 (m, 1H, CHy); 5.38 (t, 2H, CH2-N, “Jun = 2.4 H2);
5.24(dlt, 1H, CHa, 2Jun = 2.7 Hz, “Jun = 2.2 Hz).
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Figure 1.20. *H NMR spectrum of compound 9 in (CDs).CO solution.

13C APT (ppm) (100 MHz, (CD3)2C0O): 8 =178.6 (s, 1C, C=0); 158.6 (s, 1C, N=C-N);
149.2 (s, 1C, CipsoPh-N); 139.9 (s, 1C, CipsoPh-NH); 132.8 (s, 1C, CH2=C); 130.3 (s, 2C,
Ph); 129.4 (s, 2C, Ph); 126.8 (s, 2C, Ph); 126.3 (s, 1C, Ph); 125.2 (s, 1C, Ph); 122.3 (s,
2C, Ph); 107.9 (s, 1C, CH2); 60.9 (s, 1C, CH2-N).
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Figure 1.21. 3C APT spectrum of compound 9 in (CD3),CO solution.
Synthesis of compound 10

To a solution of propargylamine (12.8 pl, 0.2 mmol) in ethanol (20 ml) was added some
excess of 3-fluorophenyl isothiocyanate (72.0 pl, 0.6 mmol) and the solution stirred for
72 h. A white precipitated was formed which was filtered and vacuum dried to give the

product.

Yield: 73%

F

EtOH
HN O 2 SZCZNQ > Nﬁ/N ;HH
S\C
\

Scheme 1.10. Synthesis of compound 10.

'H NMR (ppm) (400 MHz, (CD3)2CO): & = 7.79-6.97 (m, 8H, arom.); 5.54 (m, 1H,
CH>); 5.38 (t, 2H, CH2-N; Jun = 2.4 Hz); 5.28 (m, 1H, CH>).
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Figure 1.22. 'H NMR spectrum of compound 10 in (CD3).CO solution.
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Figure 1.23. *F NMR spectrum of compound 10 in (CD3),CO solution.
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13C APT (ppm) (100 MHz, (CDs)2CO): & = 165.5 (s, 1C, C=S); 157.9 (s, 1C, N=C-N);
150.0 (s, 1C, CipsoPh); 140.9 (s, 1C, CipsoPh): 131.2 (s, 1C, CH2=C-CHy): 131.9 (d, 1C,
CrnetaPh, 2Jce= 9.5Hz); 130.9 (d, 1C, CetaPh, 2Jce= 9.4Hz); 120.8 (d, 1C, CparaPh, “Jcr=
3.0Hz); 118.4 (d, 1C, CparaPh, “Jcr= 3.0Hz); 113.3 (d, 1C, CornoPh, 2Jcr= 21.4Hz); 112.9
(d, 1C, CornoPh, 2Jce= 21.3Hz); 112.0 (d, 1C, CortnoPh, 2Jce= 25.6Hz); 109.8 (d, 1C,
CorthoPh, 2Jce= 23.3Hz); 108.3 (s, 1C, CHz); 61.0 (s, 1C, CH2-N).
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Figure 1.24. 3C APT spectrum of compound 10 in (CD3),CO solution.

Synthesis of compound 11

To a solution of propargylamine (12.8 pl, 0.2 mmol) in ethanol (20 ml) was added some
excess of bencyl isothiocyanate (78 pl, 0.6 mmol) and the solution stirred for 72 h. A

white precipitated was formed which was filtered and vacuum dried to give the product.

Yield: 75%
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Scheme 1.11. Synthesis of compound 11.

IH NMR (ppm) (400 MHz, (CD3)2CO): & = 12.71 (s br, 1H, NH); 7.32-7.29 (m, 5H,
Ph); 7.25-7.23 (m, 3H, Ph); 7.16-7.13 (m, 2H, Ph); 5.52 (m, 1H, CH>); 5.30 (m, 1H, CH>);
5.26 (t, 2H, CH2-N, “Jun = 2.3 Hz); 4.81 (d, 2H, NH-CH2, 3Jun = 4.9 Hz); 4.41 (s, 2H,
N-CH.-Ph).
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Figure 1.25. *H NMR spectrum of compound 11 in (CD3).CO solution.
13C APT (ppm) (100 MHz, (CD3)2C0O): 6 = 180.2 (s, 1C, C=S); 156.9 (s, 1C, N-C=N);
139.5 (s, 1C, CipsoPh-CH2-N); 138.2 (s, 1C, CipsoPh-CH2-NH); 133.2 (s, 1C, C=CHy>);
129.5-127.8 (s, 10C, Ph); 107.8 (s, 1C, CH); 60.4 (s, 1C, CH2-N); 59.0 (s, 1C, N-CH,-
Ph); 50.2 (s, 1C, NH-CHy).
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Figure 1.26. 3C APT spectrum of compound 11 in (CD3),CO solution.

Synthesis of compound 12

To a solution of propargylamine (6.4 ul, 0.1 mmol) in ethanol (5 ml), phenyl isocyanate
(10.8 pl, 0.1 mmol) was added and the solution stirred for 24h. A white precipitated was

formed which was filtered and vacuum dried to give the product.

Yield: 99%

0
—— o EtOH L /©
N = 4 O—C—N—@ —
2 ///\N N

H

Scheme 1.12. Synthesis of compound 12.

'H NMR (ppm) (400 MHz, (CD3)2C0O): 6 = 7.99 (s, 1H, NH-Ph); 7.47 (m, 2H, HorthoPh);
7.22 (M, 2H, HmetaPh); 6.93 (tt, 1H, HparaPh, 8y =7.6 Hz,*Jhn=1.1 Hz) 6.04 (s br, 1H,
NH-CH2>); 4.00 (dd, 2H, CHa, 8JHH=5.7Hz, =25 Hz); 2.64 (t, 1H, CH, =25
Hz).
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Figure 1.27. *H NMR spectrum of compound 12 in (CD3).CO solution.

13C APT (ppm) (100 MHz, (CDs)2C0): & = 155.6 (s, 1C, CO); 141.3 (s, 1C, CipsoPh);
1295 (S, 2C, Corthoph); 1225 (S, lC, Cparaph); 1192 (S, 2C, Cmetaph); 823 (S, 1C, C =
CH); 71.8 (s, 1C, CH); 29.8 (s, 1C, CHo).
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Figure 1.28. 3C APT spectrum of compound 12 in (CD3),CO solution.

Synthesis of compound 13

To a solution of compound 9 (32.5 mg, 0.1 mmol) in CHxCIl, (10 ml) was added
[Ag(OTf)(PPhs)] (51.9 mg, 0.1 mmol) and the solution stirred for 2 h at room temperature
with the exclusion of light. The solution was concentrated under reduced pressure to
approximately 1 ml and hexane (10 ml) was added to precipitated a white solid which

was collected and vacuum dried to give the product.

Yield: 64%

@ S\-NH CH,CI A \©
NY'\?\/ + [AOTHPP] — = "N s
Ag

S{ @ \P/@

Scheme 1.13. Synthesis of compound 13.
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IH NMR (ppm) (400 MHz, (CD3)2CO): § = 7.54 (m, 21H, Ph): 7.26 (m, 1H, Ph); 7.20
(m, 1H, Ph); 7.12 (m, 2H, Ph); 5.59 (s br, 1H, CH2); 5.46 (t br, 2H, CH2-N); 5.35 (s br,
1H, CH2).
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Figure 1.29. *H NMR spectrum of compound 13 in (CD3).CO solution.

31P{IH} NMR (ppm) (162 MHz, (CD3)2CO): & = 12.0 (s br, 1P, PPhs).
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Figure 1.30. 3'P{*H} NMR spectrum of compound 13 in (CD3),CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): & = 134.8 (d, 6C, CortnoPPhs, 3Jnp= 15.6 H2);
130.2 (d, 6C, CmetaPPhs, 3Jnp= 9.6 Hz): 132.2-122.1 (s, 13C, CparaPPhs + Ph): 109.0 (s,
1C, CHy); 60.8 (s, 1C, CHo-N).
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Figure 1.31. 3C APT spectrum of compound 13 in (CD3),CO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CssH30AgNsPS2]* 694.0664. Found
694.0647.
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Figure 1.32. MS (ESI+ p-TOF) compound 12.

Synthesis of compound 14

To a solution of compound 10 (36.1 mg, 0.1 mmol) in CH2Cl> (10 ml) was added
[Ag(OTf)(PPhs)] (51.9 mg, 0.1 mmol) and the solution stirred for 2 h at room temperature
with the exclusion of light. The solution was concentrated under reduced pressure to
approximately 1 ml and hexane (10 ml) was added to precipitated a white solid which

was collected and vacuum dried to give the product.

Yield: 61%

28



F
NH CH-CI
N ) + [Ag(OTf)(PPhy)] ——2» HN//\\S \©/

Scheme 1.14. Synthesis of compound 14.

'H NMR (ppm) (400 MHz, (CDz3)2CO): é = 7.51-7.34 (m, 20H, arom. + PPhs); 7.06-
6.95 (m, 3H, Ph); 5.57 (s, 1H, CH>); 5.46 (s, 2H, CH>); 5.36 (m, 1H, CH>-N).
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Figure 1.33. 'H NMR spectrum of compound 14 in (CD3).CO solution.

BFE{*H} NMR (ppm) (376 MHz, (CD3)2CO): & = -79.92 (s, 1F, OTf); -113.81(m, 1F,
Ph); -114.25 (m, 1F, Ph).
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Figure 1.34. ®F{*H} NMR spectrum of compound 14 in (CD3),CO solution.
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Figure 1.35. 3P{*H} NMR spectrum of compound 14 in (CD3),CO solution.
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13C APT (ppm) (100 MHz, (CD3)2CO): § = 165.2 (s, 1C, C=S); 162.7 (S, 1C, Cquaternary);
134.7 (d, 6C, CorthoPPhs, 2Jcp = 15.3Hz); 132.1 (s, 3C, CparaPPhs); 131.4 (d, 3C,
CipsoPPhs, Xcp = 35.1Hz); 130.2 (d, 6C, CinetaPPhs, *Jce= 8.6 Hz); 118.3-109.6 (m, 10C,
Ph-F); 109.5 (s, 2C, CH>); 61.0 (s, 1C, CH2-N).
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Figure 1.36. 3C APT spectrum of compound 14 in (CD3),CO solution.

Synthesis of compound 15

To a solution of compound 11 (35.3 mg, 0.1 mmol) in CH2Cl> (10 ml) was added
[Ag(OTf)(PPhs) (51.9 mg, 0.1 mmol) and the solution stirred for 2 h at room temperature
with the exclusion of light. The solution was concentrated under reduced pressure to
approximately 1 ml and hexane (10 ml) was added to precipitated a white solid which
was collected and vacuum dried to give the product.

Yield: 60%
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NH CH,Cl,

s
N '?/ +  [Ag(OTF)(PPhy)] — 225 HN//\\S\
Ag
S{ °p

IH NMR (ppm) (400 MHz, (CD3)2CO): & = 7.55-7.26 (m, 25H, Ph); 5.46 (m, 1H, CH);
5.38 (t, 2H, CHo-N); 5.34 (m, 1H, CHy); 4.95 (d, 2H, NH-CHy, Jun = 4.8 Hz); 4.44 (s,
2H, N-CH5).

Scheme 1.15. Synthesis of compound 15.
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Figure 1.37. 'H NMR spectrum of compound 15 in (CD3).CO solution.

31P{IH} NMR (ppm) (162 MHz, (CD3)2CO): & = 11.5 (s, 1P, PPhs).
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Figure 1.38. 3'P{*H} NMR spectrum of compound 15 in (CD3),CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): 8 = 177.9 (s, 1C, C=S); 158.2 (s, 1C, N-C=N);
138.8 (s, 1C, CipsoPh-CH2-N); 136.5 (s, 1C, CipsoPh-CHo-NH); 133.2 (s, 1C, C=CH>);
134.7 (d, 6C, CorthoPPhs, 2Jup= 15.3 Hz); 132.1 (s, 3C, CparaPPhs); 131.6 (d, 3C, CipsoPPhs,
LJnp= 31.5 Hz); 130.2 (d, 6C, CmetaPPhs, 3Jnp= 8.4 Hz);129.8-128.1 (m, 10C, Ph); 108.9
(s, 1C, CH2); 60.6 (s, 1C, CH2-N); 59.2 (s, 1C, Ph-CH,-N=C); 51.3 (s, 1C, Ph-CH2-NH).
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Figure 1.39. 3C APT spectrum of compound 15 in (CD3),CO solution.

MS (ESI+ pu-TOF): m/z (%)= [M]* Calcd for [Cs7H3sAgN3PS2]" 724.0975. Found
724.0977.
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Figure 1.40. MS (ESI+ p-TOF) compound 12.
Synthesis of compound 16

To a solution of compound 9 (65.0 mg, 0.2 mmol) in CH2Cl> (10 ml) was added AgOTf
(25.7 mg, 0.1 mmol) and the solution stirred for 1 h at room temperature with the
exclusion of light. The solution was concentrated under reduced pressure to
approximately 1 ml and hexane (10 ml) was added to precipitated a white solid which

was collected and vacuum dried to give the product.

Yield: 87%
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Scheme 1.16. Synthesis of compound 16.

'H NMR (ppm) (400 MHz, (CD3)2C0O): 6 = 7.61 (m, 4H, Ph); 7.41 (m, 10H, Ph); 7.26
(t br, 2H, Ph); 7.11 (d br, 4H, Ph); 5.64 (s br, 2H, CH>); 5.42 (s br, 4H, CH2-N); 5.39 (s
br, 2H, CH>).
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Figure 1.41. *H NMR spectrum of compound 16 in (CD3).CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): § = 178.8 (s, 2C, C=S); 160.1 (s, 2C, Cquaternary);
148.1 (s, 2C, Cipso); 137.5 (s, 2C, Cipso); 132.0 (s, 2C, Couaternary); 131.1-122.1 (s, 20C,
Ph); 109.1 (s, 2C, CH,); 60.7 (s, 2C, CH2-N).
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Figure 1.42. 3C APT spectrum of compound 16 in (CD3),CO solution.
Synthesis of compound 17

To a solution of compound 10 (72.0 mg, 0.2 mmol) in CH2Cl, (10 ml), AgOTf was added
(25.7 mg, 0.1 mmol) and the solution stirred for 1 h at room temperature with the
exclusion of light. The solution was concentrated under reduced pressure to
approximately 1 ml and hexane (10 ml) was added to precipitated a white solid which

was collected and vacuum dried to give the product.

Yield; 90%

_| oTf

F F }S
BN
Ao Ty
N + 12[AgOTf] —cetona_ HN" g F
N\\I/N [AgOTTf]
~

Scheme 1.17. Synthesis of compound 17.
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'H NMR (ppm) (400 MHz, (CD3)2C0O): 6 = 7.61-6.92 (m, 16H, arom.), 5.64 (s br, 2H,
CHy2); 5.44 (s br, 4H, CH2-N); 5.42 (s br, 2H, CH>).
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Figure 1.43. 'H NMR spectrum of compound 17 in (CD3).CO solution.

FE{!H} NMR (ppm) (376 MHz, (CD3)2CO): & = -79.9 (s, 1F, OTf); -112.24 (m, 2F,
Ph): -114.15 (m, 2F, Ph).
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Figure 1.44. **F NMR spectrum of compound 17 in (CD3),CO solution.
13C APT (ppm) (100 MHz, (CD3)2C0): § = 168.1 (s, 2C, C=S); 132.5 (d, 4C, I, 3Jur =
9.2Hz); 132.2 (d, 4C, I, 2Jur = 9.3Hz); 123.1 (s, 2C, 1); 118.2 (s, 2C, 1); 116.4 (d, 2C, III,
2JuE = 21.9Hz); 114.6 (d, 2C, 1V, 2IhE = 24.8Hz); 113.6 (d, 2C, III, 2IhE = 22.1Hz);
109.7(d, 2C, IV, 2Jue = 23.9Hz); 109.5 (s, 2C, CHy); 60.8 (s, 2C, CH2-N).

38



165.2
60.8

8000
7000
6000
5000
4000
3000

2000

WMWWM i o ] WopbMApn Mo | o

r-1000

r-2000

r-3000

- -4000

r-5000

r-6000

T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)

Figure 1.45. 3C APT spectrum of compound 17 in (CD3),CO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CasH26AgFsNeSs]* 831.0079. Found
831.0056.
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Figure 1.46. MS (ESI+ pu-TOF) compound 17.

Synthesis of compound 18

To a solution of compound 11 (72.0 mg, 0.2 mmol) in CH2Cl> (10 ml) was added AgOTf
(25.7 mg, 0.1 mmol) and the solution stirred for 1 h at room temperature with the
exclusion of light. The solution was concentrated under reduced pressure to
approximately 1 ml and hexane (10 ml) was added to precipitated a white solid which

was collected and vacuum dried to give the product.

Yield: 88%
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IH NMR (ppm) (400 MHz, (CD3)2CO): & = 7.33 (m, 10H, Ph); 7.24 (m, 6H, Ph); 7.13
(m,4H, Ph); 5.52 (m, 2H, CHa); 5.39 (m, 4H, CH,-N); 5.35 (m, 2H, CH,); 4.98 (m, 4H,
NH-CHy); 4.43 (s, 4H, N-CHy).

Scheme 1.18. Synthesis of compound 18.
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Figure 1.47. *H NMR spectrum of compound 18 in (CD3).CO solution.
13C APT (ppm) (100 MHz, (CD3)2C0): 6 = 176.5 (s, 2C, C=S); 156.5 (s, 2C, N-C=N);
138.7 (s, 2C, CipsoPh-CH2-N); 136.0 (s, 2C, CipsoPh-CHo-NH); 132.0 (s, 2C, CH,=C);

130.0-128.1 (s, 20C, Ph); 109.0 (s, 2C, CHy); 60.5 (s, 2C, CH-N); 59.2 (s, 1C, Ph-CH;-
N=C); 51.5 (s, 1C, Ph-CHz-NH).
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Figure 1.48. 3C APT spectrum of compound 18 in (CD3),CO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CssH3sAgNeSs]" 815.1083. Found
815.1099.

Compound Spectra - TDSE9_24 01_37537.d
\n;e%ss B WS 132 4min H75-143), Feak Bkgind
a5 2151099
10
05 76,0910 o5 078
05T L C3BHIBAINES 4 G131
15 8151083
10
05
0.0

200 400 600 800 1000 1200 1400 1600 1800 2000m/z

Figure 1.49. MS (ESI+ p-TOF) compound 18.
Synthesis of compound 22

To a solution of Au(tht).OTf (52.2 mg, 0.1 mmol) which has been prepared in situ in
CHCl3 (10 ml) was added compound 9 (65.0 mg, 0.2 mmol) and the solution stirred for
3 h. The solution was concentrated under reduced pressure to approximately 1 ml and
hexane (10 ml) was added to precipitated a white solid which was collected and vacuum

dried to give the product.

Yield: 50%
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Scheme 1.22. Synthesis of compound 22.

IH NMR (ppm) (400 MHz, (CD3):CO): & = 7.59-7.11(m, 20H, Ph); 5.67 (s br, 2H,

CHy); 5.43 (s br, 6H, CH2>-N + CH>).
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Figure 1.50. *H NMR spectrum of compound 22 in (CD3).CO solution.

9F{'H} NMR (ppm) (376 MHz, (CDs)2CO): & = -80.1 (s, 3F, OTH).
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Figure 1.51. ®*F{*H} NMR spectrum of compound 22 in (CD3),CO solution.

13C APT (ppm) (400 MHz, (CD3)2CO): 138.8-131.8 (s, 4C, Cuaternary); 130.6-122.1 (s,
20C, Ph); 109.5 (s, 2C, CHy); 60.2 (s, 2C, CHz-N).
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Figure 1.52. 3C APT spectrum of compound 22 in (CD3).CO solution..
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Synthesis of compound 23

To a solution of Au(tht).OTf (52.2 mg, 0.1 mmol) which has been prepared in situ in
CH2ClI> (10 ml) was added compound 10 (72.0 mg, 0.2 mmol) and the solution stirred for

3 h. The solution was concentrated under reduced pressure to approximately 1 ml and

hexane (10 ml) was added to precipitated a white solid which was collected and vacuum

dried to give the product.

Yield: 50%

F Q/
S
@ -ni
NYN +  1/2Au(tht),OTf
s{

~|orf
&

Scheme 1.23. Synthesis of compound 23.

'H NMR (ppm) (400 MHz, (CD3)2CO): = 7.64-6.92 (m, 16H, arom), 5.70 (d br, 2H,

CH2); 5.47 (d br, 6H, CH2-N + CHy>).
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Figure 1.53. 'H NMR spectrum of compound 23 in (CD3).CO solution.
'F NMR (ppm) (376 MHz, (CD3)2CO): 6 = -73.5 (s, 1F, OTf); -106.4 (m, 1F, Ph); -
107.5 (m, 1F, Ph).
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Figure 1.54. F NMR spectrum of compound 23 in (CD3),CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): § = 166.2 (s, 2C, C=S); 162.8 (s, 1C, Cquaternary);
132.1 (d, 4C, 11, ¥Jcr = 9.3Hz): 132.1 (d, 4C, 11, 3Jor = 9.4Hz); 118.3 (s, 4C, I): 113.4 (d,
4C, Il 2Jcr = 21.2Hz); 109.7 (d, 4C, IV, 2 = 23.5Hz); 109.2 (s, 2C, CH,); 60.9 (s, 1C,
CH2-N).
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Figure 1.55. 3C APT spectrum of compound 23 in (CD3),CO solution.

Synthesis of compound 24

To a solution of Au(tht).OTf (52.2 mg, 0.1 mmol) which has been prepared in situ in
CH:ClI> (10 ml) was added compound 11 (72.0 mg, 0.2 mmol) and the solution stirred for
3 h. The solution was concentrated under reduced pressure to approximately 1 ml and
hexane (10 ml) was added to precipitated a white solid which was collected and vacuum
dried to give the product.

Yield: 64%
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Scheme 1.24. Synthesis of compound 24.

'H NMR (ppm) (400 MHz, (CD3)2CO): 6 = 7.32-7.14 (m, 20H, Ph); 5.60 (s br, 2H,
CH>); 5.42 (m, 6H, CH2-N, CH>); 5.08 (m, 2H, NH-CH2); 4.48 (s, 2H, N-CH>).
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Figure 1.56. *H NMR spectrum of compound 24 in (CD3).CO solution.

BE{*H} NMR (ppm) (376 MHz, (CD3)2CO): 6 =-79.8 (s, 1F, OTf).
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Figure 1.57. ®*F{*H} NMR spectrum of compound 24 in (CD3),CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): § = 176.1 (s, 2C, C=S); 158.2 (s, 2C, N-C=N):;
138.9 (s, 2C, CipsoPh-CHa-N); 136.9 (s, 2C, CipsoPh-CHo-NH); 133.3 (s, 2C, CHo=C);
129.7-128.1 (s, 20C, Ph); 108.9 (s, 2C, C=CHy); 60.4 (s, 2C, CH2); 59.1 (s, 2C, Ph-CH-
N=C); 51.2 (s, 2C, Ph-CH-NH).
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Figure 1.58. 3C APT spectrum of compound 24 in (CD3),CO solution.

Synthesis of compound 25

To a solution of compound 9 (32.5 mg, 0.1 mmol) in CH>Cl> (10 ml) was added
[Au(CeFs)(tht)] (45.3 mg, 0.1 mmol) and the solution stirred for two hours and half at
room temperature. The solution was concentrated under reduced pressure to
approximately 1 ml and a white solid was precipitating which was collected and vacuum

dried to give the product.

Yield: 80%

yNH CH,Cl,

—_—

©/N\ N +  [Au(CeFs)(tht)] g
~ Sy

Scheme 1.25. Synthesis of compound 25.

F
F
F
F
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IH NMR (ppm) (400 MHz, (CD3):CO): § = 7.39-7.12 (m, 10H, Ph): 5.67 (s br, 1H,
CHy); 5.55 (t br, 2H, CH,-N); 5.40 (s br, 1H, CH).
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Figure 1.59: 'H NMR spectrum of compound 25 in (CD3).CO solution.

18F NMR (ppm) (376 MHz, (CD3)2CO): & = -116.4 (M, 2F, FortnoCsFs); -164.1 (t, 1F,
FparaCGFS, 3\]FF = 197 HZ), '1663 (m, 2F, FmetaCGFS).
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Figure 1.60: °F {*H} NMR spectrum of compound 25 in (CD3),CO solution.
13C APT (ppm) (100 MHz, (CDz3)2C0): 6 = 148.1 (s, 1C, CipsoPh); 138.2 (s, 1C, CipsoPh);
132.1 (s, 1C, CH»=C); 130.4 (s, 4C, CorthoPh); 129.3 (s, 1C, CparaPh); 127.4 (s, 2C,
CmetaPh); 127.0 (s, 1C, CparaPh); 121.1 (s, 2C, CmetaPh); 109.2 (s, 1C, CH>); 60.5 (s, 1C,
CH2-N).
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Figure 1.61: 3C APT spectrum of compound 25 in (CD3)>CO solution.

Synthesis of compound 26
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To a solution of compound 10 (36.1 mg, 0.1 mmol) in CH2Cl, (10 ml) was added
[Au(CeFs)(tht)] (45.3 mg, 0.1 mmol) and the solution stirred for two hours and half at

room temperature. The solution was concentrated under reduced pressure to

approximately 1 ml and a white solid was precipitating which was collected and vacuum

dried to give the product.

Yield: 52%

Scheme 1.26. Synthesis of compound 26.
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IH NMR (ppm) (400 MHz, (CDs)2CO): § = 7.48 (m, 2H, Ph-F); 7.25 (m, 2H, Ph-F);
6.99 (m, 4H, Ph-F); 5.70 (s br, 1H, CH); 5.55 (t br, 2H, CHo-N); 5.43 (s br, 1H, CHy).
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Figure 1.62. *H NMR spectrum of compound 26 in (CD3).CO solution.

F NMR (ppm) (376 MHz, (CD3)2CO): & = -114.0 (m, 1F, Ph-F); -114.0 (m, 1F, Ph-
F); -116.6 (M, 2F, FornoCeFs); -163. (t, 1F, FparaCeFs, 3Jer = 19.7 Hz); -166.2 (m, 2F,
FmetaC6F5)-
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Figure 1.63. *F {*H} NMR spectrum of compound 26 in (CD3)>CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): & = 165.1 (d, 1C, CipsoPh-F, 3Jcr = 15.3 Hz);
162.7 (d, 1C, CipsoPh-F, 3Jcr = 15.8 Hz); 132.2 (d, 1C, 11, 3Jur = 9.4 Hz); 132.0 (d, 1C, II,
3Jcr = 9.4 Hz); 131.6 (s, 1C, CHo=C); 123.8 (s, 1C, 1); 118.2 (s, 1C, 1); 116.2 (d, 1C, 111,
2Jcr = 21.3 Hz); 115.3 (d, 1C, 1V, 2Jcr = 28.5 Hz); 113.6 (d, 1C, 111, 2Jcr = 21.3 Hz);
109.7 (d, 1C, IV, 2Jcr = 23.7 Hz); 109.6 (s, 1C, CH,); 60.6 (s, 1C, CH,-N).
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Figure 1.64. 3C APT spectrum of compound 26 in (CD3),CO solution.

Synthesis of compound 27
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To a solution of compound 11 (35.3 mg, 0.1 mmol) in CH2Cl, (10 ml) was added
[Au(CeFs)(tht)] (45.3 mg, 0.1 mmol) and the solution stirred for two hours and half at

room temperature. The solution was concentrated under reduced pressure to

approximately 1 ml and a white solid was precipitating which was collected and vacuum

dried to give the product.

Yield: 75%

Ny
YNH

NYN +  [Au(CgFs)(tht)]

Scheme 1.27. Synthesis of compound 27.

CH,Cl,

—_—
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'H NMR (ppm) (400 MHz, (CD3)2CO): 6 = 7.37-7.11 (m, 10H, Ph); 5.67 (s br, 1H,
CHy); 5.57 (m, 2H, CH2>-N) 5.45 (m, 1H, CH>); 5.34 (m, 2H, NH-CHy); 4.48 (s, 2H, N-
CHy).
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Figure 1.65. 'H NMR spectrum of compound 27 in (CD3).CO solution.

19 NMR (ppm) (376 MHz, (CD3)2CO): & = -117.7 (M, 2F, ForoCsFs); -163.4 (t, 1F,
FparaCGFS, 3\]FF = 196 HZ), '1667 (m, 2F, FmetaC6F5).
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Figure 1.66. *F {*H} NMR spectrum of compound 27 in (CD3).CO solution.

13C APT (ppm) (100 MHz, (CD3)2C0O): 6 =157.9 (s, 1C, N-C=N); 138.5 (s, 1C, CipsoPh-
F); 132.0 (s, 1C, CH2=C); 129.8-128.1 (m, 10C, Ph); 109.3 (s, 1C, CH,); 60.5 (s, 1C,
CH2-N); 59.1 (s, 1C, Ph-CH2-N=C); 52.3 (s, 1C, Ph-CH,-NH).
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Figure 1.67. 3C APT spectrum of compound 27 in (CD3),CO solution.

Synthesis of compound 28

To a solution of dipropargylamine (10.3 pl, 0.1 mmol) in ethanol (10 ml) was added
bencylisothiocianate (13.2 ul, 0.1 mmol) and the mixture stirred for 24h. The solution
was concentrated under reduced pressure and a yellow oil was collected and vacuum dried

to give the product.

Yield: 99%

©/\SCN . HN\/\ EtOH : N N\\

A
Scheme 1.28. Synthesis of compound 28.

IH NMR (ppm) (400 MHz, (CD3)2CO): & = 7.29 (m, 5H, Ph); 5.41 (m, 1H, CHy); 5.25
(M, 1H, CH,); 4.36 (s, 2H, N-CH2-Ph); 4.31 (t, 2H, CH2-N, “Jun = 2.2 Hz); 4.28 (d, 2H,
CH, — C = CH, “Jun = 2.5 Hz); 2.78 (t, 1H, CH, “Jun = 2.5 Hz).
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Figure 1.68. 'H NMR spectrum of compound 28 in (CD3).CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): & = 140.9 (s, 1C, CipsoPh); 137.3 (s, 1C); 128.1
(s, 2C, CoroPh); 127.2 (s, 1C, CparaPh); 126.3 (s, 2C, CmetaPh); 105.9 (s, 1C, CHy); 73.0
(s, 1C, CH): 57.9 (s, 1C, N-CH2-Ph): 54.6 (s, 1C, CH2-N): 34.6 (s, 1C, CH, — C = CH).
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Figure 1.69. 3C APT spectrum of compound 28 in (CD3),CO solution.

Synthesis of compound 32

To a solution of dipropargylamine (21.0 pl, 0.2 mmol) in ethanol (10 ml) was added
phenylisocynate (22 pl, 0.2 mmol) and the mixture stirred for 24h at 40°C. The solution
was concentrated under reduced pressure and a yellow oil was collected and vacuum dried

to give the product.

Yield: 99%
O e
EtOH
= NH +  0=C=N . - = N N
0°C 24h \
Z AS

Scheme 1.28. Synthesis of compound 32.

1H NMR (ppm) (400 MHz, (CD3)2CO): 5 = 8.04 (s br, 1H, NH): 7.55 (m, 2H,
Hmetaph); 7.25 (m, 2H, Horthoph); 6.99 (tt, 1H, Hparaph, 3\JHH =7.4 HZ, 4\]HH =1.2 HZ),
4.35 (d, 4H, CHa, =25 Hz); 2.83 (t, 1H, CH, =24 Hz).
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Figure 1.70 *H NMR spectrum of compound 32 in (CD3),CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): & = 155.1 (s, 1C, CO); 140.9 (s, 1C, CipsoPh);
129.3 (s, 2C, CortnoPh); 123.4 (s, 1C, CparaPh); 120.7 (s, 2C, CmetaPh): 79.8 (s, 2C, CH, —
C = CH); 74.1 (s, 2C, CH); 36.1 (s, 2C, CHy).
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Figure 1.71 *C APT spectrum of compound 32 in (CD3).CO solution.

Synthesis of compound 33

To a solution of dipropargylamine (51.7 pl, 0.5 mmol) in ethanol (10 ml) was added 3-
fluorophenylisocynate (57.1 pl, 0.5 mmol) and the mixture stirred for 24h at 40°C. The
solution was concentrated under reduced pressure and a yellow oil was collected and

vacuum dried to give the product.

Yield: 99%

- F

I
~ 20

EtOH Il

///\NH + 0=C=N - /\N H |

40°C 24h
Z A

Scheme 1.29. Synthesis of compound 33.

IH NMR (ppm) (400 MHz, (CD3)2CO): § = 8.24 (s br, 1H, NH); 7.53 (m, 1H, 1V);
7.26 (M, 2H, 1+11); 6.74 (m, 1H, 11); 4.35 (d, 4H, CHa, *Jun = 2.4 Hz); 2.84 (t br, 2H,
CH).
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Figure 1.72 *H NMR spectrum of compound 33 in (CD3),CO solution.

19F NMR (ppm) (376 MHz, (CD3)2CO): § =-115. (s, 1F, Ph-F).
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Figure 1.73 °F {*H} NMR spectrum of compound 33 in (CD3),CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): & = 165.1 (d, 1C, CipsoPh-F, Xcr = 20.8 Hz);
154.9 (s, 1C, CO); 142.9 (d, 1C, CipsoPh-F-NH, 3Jcr = 11.4 Hz); 130.7 (d, 1C, II, 3Jcr =
9.6 Hz); 116.0 (d, 1C, I, *Jcr = 2.8 Hz); 109.6 (d, 1C, Ill, 2Jcr = 21.5 Hz); 107.4 (d, 1C,
IV, Jer = 26.8 Hz); 79.6 (s, 2C, CH, — C = CH);); 74.2 (s, 2C, CH); 36.1 (s, 2C, CHy).
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Figure 1.74 3C APT spectrum of compound 33 in (CD3).CO solution.
Synthesis of compound 34

To a solution of dipropargylamine (51.7 pl, 0.5 mmol) in ethanol (10 ml) was added
benzylisocynate (61.8 ul, 0.2 mmol) and the mixture stirred for 24h at 40°C. The solution
was concentrated under reduced pressure and a yellow oil was collected and vacuum dried

to give the product.

Yield: 99%
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Scheme 1.30. Synthesis of compound 34.

'H NMR (ppm) (400 MHz, (CDs)2CO): & = 7.32 (m, 5H, Ph); 6.55 (s br, 1H, NH);
4.41 (d, 2H, NH-CH2-Ph, 3Jun = 5.8 Hz); 4.25 (d, 4H, CHg, “Jun = 2.4 Hz); 2.78 (t, 2H,
CH, Jun = 2.4 Hz).
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Figure 1.75. *H NMR spectrum of compound 34 in (CD3).CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): 6 = 157.4 (s, 1C, CO); 141.4 (s, 1C, CipsoPh);
129.0 (s, 2C, CortnoPh); 128.2 (s, 1C, CparaPh); 127.5 (s, 2C, CmetaPh); 80.1 (s, 2C, CH,, —
C = CH); 73.7 (s, 2C, CH); 45.1 (s, 1C, NH-CH2-Ph); 35.8 (s, 2C, CH>).
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Figure 1.76. 3C APT spectrum of compound 34 in (CD3),CO solution.

Synthesis of compound 35

To a solution of 4-ethynylaniline (12 mg, 0.1 mmol) in ethanol/water mixture (1/1),
phenylisothiocyanate was added (12.0 pl, 0.1 mmol) and the mixture was stirred for 24
hours. A white precipitated was formed which was filtered and vacuum dried to give the
product.

Yield: 50 %

Scheme 1.31. Synthesis of compound 35.

'H NMR (ppm) (400 MHz, CD2Cl»): 6 =7.88 (s br, 1H, NH); 7.74 (s br, 1H, NH); 7.51-
7.32 (m, 9H, arom.); 3.10 (s, 1H, CH).
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Figure 1.77. *H NMR spectrum of compound 35 in CDClI; solution.

13C APT (ppm) (100 MHz, CD2Cl2): 6 = 179.8 (s, 1C, C=S); 147.1 (s, 1C, Cipso); 137.9
(s, 1C, Cipso); 133.2-124.4 (m, 10C, arom.); 120.4 (s, 1C, Cipso); 83.0 (s, 1C, € = CH);
78.0 (s, 1C, CH).
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Figure 1.78. 3C APT spectrum of compound 35 in CDClIs solution.

Synthesis of compound 36

To a solution of 4-ethynylaniline (12 mg, 0.1 mmol) in ethanol/water mixture (1/1), 3-
fluorophenylisothiocyanate was added (12.0 ul, 0.1 mmol) and the mixture was stirred
for 24 hours. A white precipitated was formed which was filtered and vacuum dried to

give the product.

Yield: 46 %

Scheme 1.32. Synthesis of compound 36.

IH NMR (ppm) (400 MHz, CD2Cly): & = 7.86 (s br, 1H, NH); 7.84 (s br, 1H, NH); 7.53-
7.35 (M, 5H, arom.+11); 7.22 (dt, 1H, 1V, 3Jue = 9.7 Hz, “Jun = 2.2 Hz); 7.13 (m, 1H, I);
6.99 (m, 1H, I11); 3.12 (s, 1H, CH).
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Figure 1.79. 'H NMR spectrum of compound 36 in CDClI; solution.

13C APT (ppm) (100 MHz, CD2Cl2): 6 =179.6 (s, 1C, C=S); 133.5 (s, 2C, arom.); 131.0
(d, 1C, 1I. 3Jcr = 9.2 Hz); 124.6 (s, 2C, arom.); 120.3 (d, 1C, I, “Jcr = 3.2 Hz); 114.1 (d,
1C, I, ek = 20.9 Hz); 112.3 (d, 1C, IV, 2Jcr = 24.1 Hz); 78.3 (s, 1C, CH).
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Figure 1.80. 3C APT spectrum of compound 36 in CDClIs solution.

Synthesis of compound 37

To a solution of 3-ethynylaniline (11.3 pl, 0.1 mmol) in ethanol (10 mL),
phenylisothiocyanate was added (12.0 pl, 0.1 mmol) and the mixture was stirred for 24
hours. A white precipitated was formed which was filtered and vacuum dried to give the

product.

Yield: 48 %

L)
N J\N
H H
Scheme 1.33. Synthesis of compound 37.

'H NMR (ppm) (400 MHz, CD2Cl2): 6 =8.04 (s br, 1H, NH); 7.87 (s br, 1H, NH); 7.48-
7.34 (m, 9H, arom.); 3.11 (s, 1H, CH).
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Figure 1.81. 'H NMR spectrum of compound 37 in CDClI; solution.

13C APT (ppm) (100 MHZ, CDZCIZ): 6 = 1382 (S, 1C, Cipso); 1374 (S, 1C, Cipso); 1311'
124.1 (m, 10C, arom.); 83.2 (s, 1C, C = CH); 79.1 (s, 1C, CH).
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Figure 1.82. 3C APT spectrum of compound 37 in CDCls solution.
Synthesis of compound 38

To a solution of 3-ethynylaniline (11.2 pl, 0.1 mmol) in ethanol/water mixture (1/1), 3-
fluorophenylisothiocyanate was added (12.0 ul, 0.1 mmol) and the mixture was stirred

for 24 hours. A white precipitated was formed which was filtered and vacuum dried to

I -
S ":@ 1l
NJ\N Il

H O H

Scheme 1.34. Synthesis of compound 38.

give the product.

Yield: 46 %

IH NMR (ppm) (400 MHz, CD2Cl2): & = 8.06 (s br, 1H, NH); 8.04 (s br, 1H, NH); 7.46-
7.7.33 (m, 5H, arom.+11); 7.20 (dt, 1H, 1V, 3Jur = 9.7 Hz, “Jum = 2.2 Hz): 7.11 (m, 1H,
1); 6.98 (m, 1H, 111); 3.13 (s, 1H, CH).
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Figure 1.83. *H NMR spectrum of compound 38 in CDCls solution.
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13C APT (ppm) (100 MHz, CD2Cl2): § = 179.8 (s, 1C, C=S); 163.0 (d, 1C, CipsoPh-F,
1Jcr = 246.6 Hz); 138.6 (d, 1C, CipsoPh-F, 3Jce = 9.9 Hz); 137.7 (s, 1C, CipsoPh- € = CH,);
130.9, 129.8, 128.6, 125.9 (s, 4C, arom.); 130.8 (d, 1C, II. 3Jcr = 9.9 Hz); 123.8 (s, 1C,
C = CH); 120.5 (d, 1C, I, “Jcr = 3.1 Hz); 114.1 (d, 1C, 111, 2Jcr = 21.0 Hz); 112.5 (d, 1C,
IV, 2Jce = 24.0 Hz); 82.4 (s, 1C, € = CH); 78.8 (s, 1C, CH).
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Figure 1.84. 13C APT spectrum of compound 38 in CDClIs solution.

Synthesis of compound 39

To a solution of 2-ethynylaniline (11.2 pl, 0.1 mmol) in ethanol (10 mL),
phenylisothiocyanate was added (12.0 ul, 0.1 mmol) and the mixture was stirred for 24
hours. A brown precipitated was formed which was filtered and vacuum dried to give the

product.

Yield: 45 %

=
1,0
H H

Scheme 1.35. Synthesis of compound 39.
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'H NMR (ppm) (400 MHz, CD2Cl2): 6 =8.79 (s br, 1H, NH); 7.65 (s br, 1H, NH); 7.79-
7.33 (m, 9H, arom.); 3.11 (s, 1H, CH).
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Figure 1.85. 'H NMR spectrum of compound 39 in CDCl5 solution.

13C APT (ppm) (100 MHz, CD2Cl2): § = 179.1 (s, 1C, C=S); 140.0 (s, 1C, Cipso); 136.0
(s, 1C, Cipso);132.6-125.1 (m, 10C, arom.); 84.4 (s, 1C, C = CH,); 79.0 (s, 1C, CH).

74



2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

r-200

-400

-600

-800

r-1000

r-1200

r-1400

-1600

T T T T T T T T T T T T T T T T T T T T T T T
180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70
ppm

Figure 1.86. 3C APT spectrum of compound 39 in CDClIs solution.

Synthesis of compound 40

To a solution of 2-ethynylaniline (56.0 pl, 0.5 mmol) and 1-fluoro-3-
isothiocyanatobenzene (60.0 pl, 0.5 mmol) were mixed in ethanol (10 ml) and the mixture
was stirred for 30 minutes. The solution was concentrated under reduced pressure to

approximately 1 ml. Hexane (10 ml) was added to precipitate a white product which was

collected and vacuum dried to give the product.

Yield: 70 %

Il i Hy
NH, H, ZSHs He
+ g—ceN EtOH ] )iy )
2 N~ °N 7
o, oA

Scheme 1.36. Synthesis of compound 40.

IH NMR (ppm) (400 MHz, CD2Clz): 6 =8.27 (s, 1H, H1); 8.25 (s, 1H, NH); 8.07 (s br,
1H, NH);: 7.52 (d, 1H, Ha, 3Jun = 7.5 Hz); 7.41 (M, 2H, Ha+ Hy); 7.26 (d, 1H, Hs, 2Jue =
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9.8 Hz); 7.19 (m, 2H, Hs + Hg); 7.05 (td, 1H, He, 3Jue = 8.4, 3Jun = 2.6 Hz); 3.35 (s, 1H,
CH).
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Figure 1.87. *H NMR spectrum of compound 40 in CD,Cl; solution.

PBF{IH} NMR (ppm) (376 MHz, CD2Cl2): § =-111.0 (m, 1F, F).
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Figure 1.88. ®*F{*H} NMR spectrum of compound 40 in CD,Cl, solution.

13C APT (ppm) (100 MHz, CD2Cl2): & = 179.7 (s, 1C. C=S); 164.9 (d, 1C, CipsoPh-F,
Lcr = 247.7 Hz); 140.2 (s, 1C, CipsoPh); 138.7 (d, 1C, CipsoPh-F, 3Jcr = 9.9 Hz); 133.4 (s,
1C, C4); 131.7 (d, 1C, C7, 3Jcr = 9.3 Hz); 130.1 (s, 1C, Cp); 126.2 (s, 1C, Ca); 124.3 (s,
1C, C1); 121.7 (d, 1C, Cs, “Jcr = 3.2 Hz); 116.3 (s, 1C, CipsoPh-CCH); 114.7 (d, 1C, Cs,
2Jcr = 21.1 Hz); 113.4 (d, 1C, Cs, 2Jcr = 23.7 Hz); 84.9 (s, 1C, C = CH);); 79.5 (s, 1C,
CH).
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Figure 1.89. 13C APT spectrum of compound 40 in CD,Cl; solution.

Synthesis of compound 41

To a solution of 2-ethynylaniline (56.0 pl, 0.5 mmol) and benzylisocyanate(66.0 ul, 0.5
mmol) were mixed in ethanol (10 ml) and the mixture was stirred for 30 minutes. The
solution was concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml)
was added to precipitate a white product which was collected and vacuum dried to give

the product.

Yield: 60 %

fl e
p H, 4
S
e X
*  g=C=N _ _EtOH _ H, N ”/\©
H1

Scheme 1.37. Synthesis of compound 41.

IH NMR (ppm) (400 MHz, CDzCl2): & = 7.81 (s br, NH-Ph); 7.55 (d, 1H, Hy, 3Jun = 7.8
Hz); 7.39 (td, 1H, H4, 33un = 7.9 Hz, “Jum = 1.4 Hz); 7.34 (m, 5H, Ph); 7.29 (m, 1H, Hy),
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7.21 (td, 1H, Hs, 3Jun = 7.8 Hz, “Jun = 1.1 Hz); 6.40 (s br, 1H, NH-CH,); 4.84 (d, 2H,
CHz, 3Jun = 5.6 Hz); 3.47 (s, 1H, CH).
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Figure 1.90. *H NMR spectrum of compound 41 in CD,Cl; solution.

13C APT (ppm) (100 MHz, CD2Cl2): & = 181.67 (s, 1C. C=S); 134.4 (s, 1C, C4); 130.7
(S, 1C, CZ), 1293 (S, 2C, Corthoph); 1282 (S, 2C, Cparaph + Cl), 1268 (S, 1C, C3), 1249
(s, 2C, CmewPh); 84.7 (s, 1C, CH); 79.4 (s, 1C, C = CH); 49.8 (s, 1C, CHbo).
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Figure 1.91. 3C APT spectrum of compound 41 in CD,Cl; solution.

Synthesis of compound 44

To a solution of compound 39 (25.2 mg, 0.1 mmol) in ethanol (5 ml),
[Au(NCMe)JohnPhos]SbFe (2.6 mg, 0.005 mmol) was added and the mixture was stirred
for 4 hours. The solution was concentrated under reduced pressure. Dichlorometano was
added to solve the compound again (2ml), and hexane (10 ml) was added to precipitate a

white product which was collected and vacuum dried to give the product.

Yield: 99%

H
= S N
@(j\ @ [Au(NCMe)JohnPhos]SbF mN/ \©
N~ N B}
H H [ j

Scheme 1.38. Synthesis of compound 44.

'H NMR (ppm) (400 MHz, (CD3)2CO): & =7.77-7.05 (m, 9H, arom.); 5.80 (d, 1H, CHa,
2Jun = 1.3 Hz); 5.26 (d, 1H, CHz, 2Jun = 1.3 Hz).
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Figure 1.92: 'H NMR spectrum of compound 44 in (CD3).CO solution.

13C APT (ppm) (100 MHz, (CD3)2C0O): 6 = 131.0-121.1 (s, 9C, arom); 111.0 (s, 1C,
CHy).
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Figure 1.93. 3C APT spectrum of compound 44 in CD,Cl, solution.

Synthesis of compound 45

To a solution of compound 40 (27.0 mg, 0.1 mmol) in ethanol (5 ml),
[Au(NCMe)CyJohnPhos]SbFe (2.9 mg, 0.005 mmol) was added and the mixture was
stirred for 4 hours. The solution was concentrated under reduced pressure.
Dichlorometano was added to solve the compound again (2ml), and hexane (10 ml) was

added to precipitate a white product which was collected and vacuum dried to give the
product.

Yield: 80 %
F H
// SYN 4 F
S [Au(NCMe)CyJohnPhos]SbFg |N \©/
L - 1 3

Scheme 1.39. Synthesis of compound 45.

'H NMR (ppm) (400 MHz, (CD3)2CO): 6 =17.88 (s, 1H, IV); 7.66 (m, 6H, I+I1+arom.);
6.81 (m, 1H, 111); 5.83 (d, 1H, CH2, 2Jun = 1.4 Hz); 5.26 (d, 1H, CHz, 2Jun = 1.4 H2).
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Figure 1.94. 'H NMR spectrum of compound 45 in CD,Cl; solution.

19F{H} NMR (ppm) (376 MHz, CDzCl2): § = -114.8 (s, 1F, F).
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Figure 1.95. *1{*H} NMR spectrum of compound 45 in CD,Cl; solution.
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13C APT (ppm) (100 MHz, CD2Cl2): & = 166.0 (s, 1C, Cquaternary); 162.6 (s, 1C,
Caquaternary); 149.0 (s, 1C, N=C-NH); 1425 (s, 1C, CipsoPh-F); 134.9 s, 1C, CipsoPh-F);
131.1 (s, 1C, arom.); 130.1 (d, 1C, II, 3Jcr = 9.6 Hz); 125.7 (s, 1C, arom.); 124.9 (s, 1C,
arom.); 124.6 (s, 1C, arom.); 120.6 (s, 1C, C=CHy>); 116.4 (s, 1C, I); 114.4 (s, 1C, CH>);
109.9 (d, 1C, 1, 2Jcr = 21.5 Hz); 107.9 (d, 1C, 1V, 2Jce = 26.6 Hz)
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Figure 1.96. 13C APT spectrum of compound 45 in CD,Cl; solution.
Synthesis of compound 46

To a solution of compound 41 (26.6 mg, 0.1 mmol) in ethanol (5 ml),
[Au(NCMe)JohnPhos]SbFe (2.6 mg, 0.005 mmol) was added and the mixture was stirred
for 4 hours. The solution was concentrated under reduced pressure. Dichlorometano was
added to solve the compound again (2ml), and hexane (10 ml) was added to precipitate a

white product which was collected and vacuum dried to give the product.

Yield: 99%
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Scheme 1.40. Synthesis of compound 46.

T

IH NMR (ppm) (400 MHz, (CD3)2CO): & = 7.58 (dd, 1H, H1, 3Jun = 7.8 Hz, *Jun =
1.5 Hz); 7.40 (m, 2H, Hs + NH); 7.32-7.22 (m, 5H, Ph); 7.10 (dd, 1H, Ha, 3Jun = 8.0
Hz, “Jun = 1.4 Hz); 7.03 (dt, 1H, Hz, 3Jun = 7.5 Hz, “Jun = 1.4 Hz); 5.73 (d, 1H, CH_,
2y =1.2 Hz); 5.19 (d, 1H, CHoy, 2y =1.2 Hz); 4.70 (s, 2H, CH2-Ph).
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Figure 1.97. *H NMR spectrum of compound 46 in (CD3).CO solution.
13C APT (ppm) (100 MHz, (CD)3CO): & = 152.3 (s, 1C, N=C-NH); 146.0 (s, 1C, CH1-
C-N); 140.4 (s, 1C, CipsoPh); 135.9 (s, 1C, CH4-C-C=CHy); 130.8 (s, 2C, CortnoPh);

129.2 (5, 1C, CparaPh); 128.7 (s, 1C, Ha): 127.8 (s, 2C, CrewaPh); 127.3 (s, 1C, Ha); 124.3
(d, 2C, Hi+H2); 120.4 (s, 1C, C=CH,); 109.9 (s, 1C, C=CHy); 46.1 (s, 1C, CH,-Ph).
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Figure 1.98. $3C APT spectrum of compound 46 in (CD3),CO solution.

Synthesis of compound 47

a) To a solution of compound 44 (25.2 mg, 0.1 mmol) and Au(acac)PPhs (55.8 mg, 0.1
mmol) were mixed in CH2Cl, (10 ml) and the mixture stirred 4h. The solution was
concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was added
to precipitate a light brown product which was collected and vacuum dried to give the

product.

b) To a solution of compound 44 (25.2 mg, 0.1 mmol) and AuCIPPhsz (49.5 mg, 0.1 mmol)
were mixed in MeOH (20 ml) was added an excess of KOH (0.3 mmol, 16.8 mg) and the
mixture stirred 5h. The solution was concentrated under reduced pressure to
approximately 1 ml. Hexane (10 ml) was added to precipitate a light brown product which
was collected and vacuum dried to give the product.

Yield: 50%
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S ; Au(acac)PPhg

NH
)= AuCIPPh, +KOH

Scheme 1.41. Synthesis of compound 47.

'H NMR (ppm) (400 MHz, (CDz3)2CO): § = 8.53 (d, 1H, Ha, 3Jun =8.0 Hz); 8.13 (s,
1H, NH); 7.90 (m, 2H, He); 7.59 (m, 16H, PPhs + H1 + Hs); 7.51 (t, 1H, Ho, 3Jhn = 8.0
Hz); 7.21 (m, 3H, Hz + H7); 6.88 (t, 1H, Hs, 8JH=17.3 Hz).
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Figure 1.99. 'H NMR spectrum of compound 47 in CD,Cl; solution.

3P{IH} NMR (ppm) (376 MHz, (CD3)2CO): & = 38.5 (s, 1P, PPhs).
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Figure 1.100. 3P{*H} NMR spectrum of compound 47 in (CD3),CO solution.

13C APT (ppm) (100 MHz, (CD3)2CO): & = 154.2, 148.6 142.9 (s, 3C, Cquaternary); 135.1
(d, 6C, CortnoPPhs, 2Jcp = 13.8 Hz); 133.0 (d, 3C, CparaPPhs, “Jcp = 1.8 Hz); 130.5 (d, 6C,
CmetaPPhs, 3Jcp = 11.5 Hz); 129.8 (s, 1C, C»); 129.8 (s, 3C, CipsoPPhs); 129.4 (s, 1C, C7);
128.1 (s, 1C, C1); 127.3 (s, 1C, C4); 122.8 (s, 1C, C3); 121.8 (s, 1C, Cs); 119.7 (s, 1C, Cs);
116.9 (s, 1C, Cs).
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Figure 1.101. 3C APT spectrum of compound 47 in CD,ClI; solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CssH27AuN2PS]™ 711.1293. Found

Intens. +M5, 0.8-0.8min #47-48
X105 by
100 71161261
0.7549
1+
0503 712.1299
1+
0.254 713.1253
s 1+ CasHarAUN,PS, 711.1293
1.00 711.1293
0.754
1+
0.50 712.1324
1+
0254 713.1315
0.00 T T T ? 7 T T T T
709 710 711 712 713 714 715 716 77 mz

Figure 1.102. MS (ESI+ p-TOF) compound 47.

Synthesis of compound 48

To a solution of compound 45 (27.3 mg, 0.1 mmol) and Au(acac)PPhsz (55.8 mg, 0.1

mmol) were mixed in CH2Cl> (10 ml) and the mixture stirred 4h. The solution was

concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was added

to precipitate a light brown product which was collected and vacuum dried to give the

product.

Yield: -%
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Au(acac)PPhy

s
)—NH
N

Scheme 1.42. Synthesis of compound 48.
H NMR (ppm) (400 MHz, (CD3)2.CO): & = 8.54 (d, 1H, Ha, 3Jun = 8.8 Hz); 8.47(s br,

1H, NH): 8.27 (d, 1H, He, 3Jue = 14.3 Hz): 7.70 (d, 1H, Hy, 3Jun = 8.2 Hz); 7.56-7.45
(M, 18H, PPhs + Hy + Hg + Ho); 7.22 (m, 1H, Hs); 6.63 (m, 1H, Hy).

854
—~8.47
—8.27
~7.69

°
8
N

\

_~745
—7.22
6.63

I 600
F550
I 500
I 450
400

350

250
F200
r150

100

N o

r-50

T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)

Figure 103. *H NMR spectrum of compound 48 in (CD3),CO solution.

9F{'H} NMR (ppm) (376 MHz, (CD3)2CO): & =-115.1 (s, 1F, F).
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Figure 104.: °F {*H} NMR spectrum of compound 48 in (CD3),CO solution.

3LP{H} NMR (ppm) (162 MHz, (CD3)2CO): § =34.1 (s, 1P, PPhy).
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Figure 105.: 3P {*H} NMR spectrum of compound 48 in (CD3),CO solution.
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13C APT (ppm) (100 MHz, (CD3)2C0): & = 135.0 (d, 6C, CortnoPPhs, 2Jcp = 13.8 Hz);
133.0 (d, 3C, CparaPPhs, Jcp = 2.6 Hz); 130.4 (d, 6C, CmetaPPhs, 3Jcp = 11.7 Hz); 129.9
(s, 1C, Ca); 129.8 (s, 3C, CipsoPPhs); 128.2 (s, 1C, C1); 127.4 (s, 1C, C4); 123.1 (s, 1C,
Cs); 117.4 (s, 1C, Cg); 114.9 (s, 1C, Co); 107.4 (d, 1C, C7, 2Jcr = 21.6 Hz); 106.3 (d, 1C,

Ce, 2JcF = 27.5 Hz).
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Figure 106. *C APT spectrum of compound 48 in (CD3).CO solution.
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MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CasHaoAuP,]* 721.149. Found 721.1445;

[M]* Calcd for

[CasH26AUFN2PS]T  729.1199.

[Cs4HasAU3P3S] " 1410.829. Found 1409.1120.

Found 729.1170; Calcd for

1+
72921170
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1+
7311171
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Figurel.107. MS (ESI+ p-TOF) compound 48.
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Figurel.108. MS (ESI+ pu-TOF) compound 48.
Synthesis of compound 49

To a solution of compound 46 (26.6 mg, 0.1 mmol) and Au(acac)PPhs (55.8 mg, 0.1
mmol) were mixed in CH2Cl> (10 ml) and the mixture stirred 4h. The solution was
concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was added
to precipitate a light brown product which was collected and vacuum dried to give the

product.

Yield: -%

S /—Q Au(acac)PPhg
)—NH

N

Scheme 1.43. Synthesis of compound 47.

IH NMR (ppm) (400 MHz, (CD3)2CO): & =8.45 (d, 1H, Ha, 3Jun = 8.0 Hz); 7.49-7.14
(m, 24H, PPhz +H; + H2+ H3 + Hs + Hg + H7 + Hg + Hy); 6.17 (s, 1H, NH); 4.67 (d, 2H,
CHz,3Jun=5.9 Hz).
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Figure 109. *H NMR spectrum of compound 49 in (CD3),CO solution.

3LP{H} NMR (ppm) (162 MHz, (CD3)2CO): § = 33.9 (m, 1P, PPhy).
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Figure 110. 3P {*H} NMR spectrum of compound 49 in (CD3),CO solution.
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13C APT (ppm) (100 MHz, (CD3)2CO): & = 134.9 (d, 6C, CortnoPPhs, 2Jcp = 13.9 Hz);
132.9 (s, 3C, CparaPPhs); 130.4 (d, 6C, CmetaPPhs, 3Jcp = 11.5 Hz); 129.1 (s, 1C, Cy); 128.2
(s, 1C, Cy); 127.4 (s, 1C, C4); 121.7 (s, 2C, Cs); 115.7 (s, 2C, C7); 45.6 (s, 1C, CHy).
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Figure 1.111. 3C APT spectrum of compound 49 in (CD3),CO solution.
MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [C3sHz0AuP2]" 721.149. Found 721.1455;

[M]* Calcd for [CasH28AUN2PS]* 724.605. Found 725.1413; Calcd for [CsaHasAuzP3S]*
1410.829. Found 1409.1146.

Intens. {1 +MS, 0.2-0.4min #9-24, -Peak Bkgrnd
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Figurel.112. MS (ESI+ pu-TOF) compound 49.
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Synthesis of compound 50

To a solution of compound 42 (25.2 mg, 0.1 mmol) and AuClJohnPhos (53.1 mg, 0.1
mmol) were mixed in MeOH (20 ml) was added an excess of KOH (0.3 mmol, 16.8 mg)
and the mixture stirred 5h. The solution was concentrated under reduced pressure to
approximately 1 ml. Hexane (10 ml) was added to precipitate a light brown product which

was collected and vacuum dried to give the product.

Yield: %

P
O ¥
AuClJohnPhos + KOH‘ \

S
- O
N —

,)—NH

N

Scheme 1.44. Synthesis of compound 50.

IH NMR (ppm) (400 MHz, (CD3)2CO): & = 8.49 (d, 1H, Ha, 3Jun = 8.2 Hz); 8.08 (m,
1H, JohnPhos); 7.84 (m, 2H, Ph); 7.63 (m, 2H, JohnPhos); 7.46 (t, 1H, Hpara, 3Jun = 7.9
Hz); 7.37-7.18 (m, 11H, Ph + JohnPhos); 6.92 (t, 1H, Hpara, 3Jsn = 7.3 Hz); 1.39 (d, 18H,
CHs, 3Jun = 15.3 Hz).
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Figure 1.113. *H NMR spectrum of compound 50 in (CD3).CO solution.

$1P{'H} NMR (ppm) (162 MHz, (CDz3)2CO): & = 64.4 (s, 1P, JohnPhos).

64.4

800

750

700

650

600

550

500

450

400

350

300

250

200

150

r100

50

r-50

9000

8000

7000

6000

5000

4000

3000

2000

1000

T T T T T T T T T T T T T T T T T T T
50 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90
1 (ppm)

Figure 1.114.: 3'P {*H} NMR spectrum of compound 50 in (CD3), CO solution.
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13C APT (ppm) (100 MHz, (CD3)2CO): & = 154.1 (s, 1C, Cquaternary); 150.9 (s, 1C,
Cauaternary); 148.4 (S, 1C, Cquaternary); 143.6 (S, 1C, Cquaternary); 135.7 (d, 1C, Connphos, 2Jcp
= 1.5 Hz); 133.8 (d, 1C, Cionnphos, 2Jcp = 7.5 Hz); 131.6 (s br, 1C, Cionnphos); 130.1 (s, 2C,
CorthoPh); 129.4 (s, 2C, CretaPh); 129.3 (s, 1C, CparaPh); 128.5 (s, 1C, Ciohnphos); 128.3 (S,
1C, Cipso); 128.1 (d, 1C, Cyohnphos, 2Jcp = 6.2 Hz); 127.8 (s, 1C, arom.); 122.3 (s, 1C, Ph);
121.8 (s, 1C, CparaPh); 119.9 (s, 1C, Ph); 116.3 (s, 1C, Ph); 38.3 (d, 2C. Cipso'Bu, Jcp =
23.1 Hz); 31.2 (d, 2C, 'Bu, Jcp = 6.8 Hz).
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Figure 1.115. 3C APT spectrum of compound 50 in (CD3),CO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CssH3sAuN2PS]™ 747.2232. Found
747.2204.
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Figure 1.116. MS (ESI+ u-TOF) compound 50.
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Capitulo 2






Syntheses

Synthesis of Compound 51

To a solution of 1-Benzylimidazole (282.0 mg, 1 mmol) in toluene (20 ml), N-(2-
Bromoethyl)phthalimide was added (108 pL, 1 mmol) and the solution stirred for 72h
(120°C). A white powder formed which was collected, and vacuum dried to give the
product. Lately, this white powder was solved in ethanol (20 ml) and an excess of

hydrazine was added. The solution stirred for 24 h. a white precipitated was formed and

the solution was decanted and vacuum dried to give a transparent oil.

Yield: 99%
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Scheme2.1. Synthesis of compound 51.

D\
NVN\/\NHz

'H NMR (ppm) (400 MHz, DMSO): & = 9.30 (s, 1H, imidazole); 7.78 (m, 2H,
imidazole); 7.42 (m, 5H, Ph-CHy); 5.44 (s, 2H, Ph-CHz-imidazole); 4.13 (m, 2H, NH.-
CH2-CH2); 2.91 (m, 2H, NH2-CH>-CHy).
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Figure 2.1. *H NMR spectrum of compound 52 in DMSO solution.
Synthesis of Compound 52

To a solution of aminoethyl-benzylimidazolium salt (282.0 mg, 1 mmol), phenyl
isothiocyanate was added (108 uL, 1 mmol) and the solution stirred for 24h. A white
precipitate formed which was collected, washed with acetonitrile and vacuum dried to

give the product.

Yield: 84%

Scheme 2.2. Synthesis of compound 52.

'H NMR (ppm) (400 MHz, DMSO): & = 9.34 (s, 1H, imidazole); 8.72 (s, 1H, CO-NH-
Ph); 7.80 (m, 2H, imidazole); 7.34 (m, 7H, CH2-Ph + HortnoPH-NH); 7.21 (m, 2H,
HmetaPh-NH); 6.90 (m, 1H, HparaPh-NH); 6.40 (t, 1H, CH2-NH-CO, 3Ju.n = 5.9 Hz); 5.44



(s, 2H, Ph-CH.-imidazole); 4.28 (t, 2H, NH-CH2-CHa, 3Ju.n = 5.5 Hz); 3.55 (g, 2H, NH-
CH2-CHa, *Ju.1 = 5.7 Hz).
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Figure 2.2. 'H NMR spectrum of compound 52 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 155.3 (s, 1C, CO); 140.2 (s, 1C, CipsoPh-NH);
136.6 (s, 1C, CH-imidazole); 134.8 (s, 1C, CipsoPh-CHz2); 128.9 (s, 2C, CorthoPh-CH2);
128.6 (S, 2C, CorthoPh-NH); 128.6 (s, 1C, CparaPh-CHy); 128.1(s, 2C, CnetaPh-CH>); 123.3
(s, 1C, imidazole); 122.4 (s, 1C, imidazole); 121.2 (s, 1C, CparaPh-NH); 117,7 (s, 2C,
CmetaPh-NH); 51.8(s, 1C, Ph-CHz-imidazole); 49.7 (s, 1C, NH-CH2-CHy); 40.0 (s, 1C,
NH-CH2-CHy).
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Figure 2.3. 3C APT spectrum of compound 52 in DMSO solution.
Synthesis of compound 53
To a solution of aminoethyl-benzylimidazolium salt (282.0 mg, 1 mmol), 3-flurophenyl
isothiocyanate was added (114 uL, 1 mmol) and the solution stirred for 24h. A white

precipitate formed which was collected, washed with acetonitrile and vacuum dried to

give the product.

Yield: 92%

Scheme 2.3. Synthesis of compound 53.
'H NMR (ppm) (400 MHz, DMSO): & = 9.31 (s, 1H, imidazole); 8.91 (s, 1H, CO-NH-

Ph); 7.78 (m, 2H, imidazole); 7.44 (m, 1H, 4); 7.35 (s, 5H, CH2-Ph); 7.25 (m, 1H, 2); 7.00
(m, 1H, 1); 6.72 (m, 1H, 3); 6.45 (t, 1H, CO-NH-CHy, 3Ju.1s = 5.9 Hz); 5.43 (s, 2H, Ph-



CHa-imidazole); 4.28 (t, 2H, NH-CH2-CHa, ®Jn.+ = 5.6 Hz); 3.55 (g, 2H, NH-CH»-CHp,
3J4-+ = 5.8 Hz).
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Figure 2.4. 'H NMR spectrum of compound 53 in DMSO solution.

FE{IH} NMR (ppm) (376 MHz, DMSO): § = -112.3 (m, 1F, Ph-F).
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Figure 2.5. ®F{*H} NMR spectrum of compound 53 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 162.4 (d, 1C, CipsoPh-F, 1Jc.r = 240.0 Hz);
1555 (s, 1C, CO); 142.1 (d, 1C, CipsoPh-NH, 3Jcr = 11.5 Hz); 134.7 (s, 1C, CH
imidazole); 130.1 (d, 1C, 2, 3Jc.r = 9.8 Hz); 128.8 (5, 2C, CorthoPh); 128.6 (s, 1C, CparaPh);
128.0 (s, 2C, CmetaPh); 123.4 (s, 1C, imidazole); 122.4 (s, 1C, imidazole); 113.4 (s, 1C,
1); 107.5 (d, 1C, 3, 2Jcr = 21.3 Hz); 104.4 (d, 1C, 4, 2Jc.F = 26.5 Hz); 51.8 (s, 1C, Ph-
CH:-imidazole); 49.6 (s, 1C, NH-CH2-CHy); 40.1 (s, 1C, NH-CH2-CH>).
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Figure 2.6. 3C APT spectrum of compound 53 in DMSO solution.

Synthesis of compound 54
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To a solution of aminoethyl-benzylimidazolium salt (282.0 mg, 1 mmol), benzyl
isothiocyanate was added (123 pL, 1 mmol) and the solution stirred for 24h. A white
precipitate formed which was collected, washed with acetonitrile and vacuum dried to
give the product.

Yield: 73%
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Scheme 2.4. Synthesis of compound 54.
'H NMR (ppm) (400 MHz, DMSO): & = 9.30 (s, 1H, imidazole); 7.77 (m, 2H,

imidazole); 7.40-7.21 (m, 10H, CH-Ph); 6.55 (t, 1H, CO-NH-CH.-Ph, %J4.1 = 6.0 Hz);
6.24 (t, 1H, CH2-CH2-NH-CO, %J4.n = 5.9 Hz); 5.42 (s, 2H, Ph-CHz-imidazole); 4.23 (t,



2H, CH2-CH2-NH-CO, 3J4.+ = 5.6 Hz); 4.16 (d, 2H, NH-CH2-Ph, 3Ju.4 = 6.0 Hz); 3.47

(9, 2H, CH2-CH2-NH-CO, 3JHH=5.6 Hz).
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Figure 2.7. 'H NMR spectrum of compound 54 in DMSO solution.

13C APT (ppm) (100 MHz, (DMSO): & =157.9 (s, 1C, CO); 140.6 (s, 1C, CipsoPh-CH>-
NH); 136.5 (s, 1C, imidazole); 134.7 (s, 1C, CipsoPh-CH2-imidazole); 128.9 (s, 2C, CHz-
Ph); 128.6 (s, 1C, CparaPhCHy); 128.2 (s, 2C, CH2-Ph); 128.1 (s, 2C, CH2-Ph); 127.0 (s,
2C, CH2-Ph); 126.6 (s, 1C, CparaPh-CH>); 123.3 (s, 1C, imidazole-CH>-CHy); 122.3 (s,
1C, imidazole-CH2-Ph); 51.8 (s, 1C, Ph-CHz-imidazole); 49.8 (s, 1C, CH2-CH>-NH-CO);
42.9 (s, 1C, NH-CH2-Ph); 39.5 (s, 1C, CH2-CH2-NH-CO).
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Figure 2.8. 3C APT spectrum of compound 54 in DMSO solution.

Synthesis of compound 55

To a solution of compound 52 (80 mg, 0.2 mmol) and [AuCIl(JohnPhos)] (106 mg, 0.2
mmol) were mixed in CH2Cl, (10 ml) was added NBus(acac) (64 mg, 0.2 mmol) and the
mixture stirred for 2.5h. The solution washed with H20 (3 x 25 ml), dried over Na2SO4
and then concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was
added to precipitate a white product which was collected and vacuum dried to give the
product.

Yield: 62%
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Scheme 2.5. Synthesis of compound 55.

IH NMR (ppm) (400 MHz, DMSO): & = 8.57 (s br, 1H, CO-NH-Ph); 7.99-6.86 (m, 19H,
CHz-Ph+Ph); 7,57 (m, 2H, imidazole); 6.29 (t, 1H, CH2-NH-CO, 3Ju.1 = 5.9 Hz); 5.18
(s, 2H, Ph-CHz-imidazole); 4.06 (t, 2H, NH-CH2-CHa, 3Ju-1 = 6.0 Hz); 3.50 (m, 2H, NH-
CH2-CHy); 1.29 (d, 18H, 'Bu, 3Ju-p = 15.4 Hz).
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Figure 2.9. *H NMR spectrum of compound 55 in DMSO solution.

31P{*H} NMR (ppm) (162 MHz, DMSO): § = 63.8 (s, 1P, JohnPhos).
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Figure 2.10. 3'P{*H} NMR spectrum of compound 55 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 187.0 (d, 1C, C=Au, %Jc-p = 115.0 Hz); 155.1
(s, 1C, CO); 148.8 (d, 1C, Cipso-2, 2Jc-p = 14.3 Hz); 142.9 (d, 1C, Cipso-3, 3Jc-p = 6.1 Hz);
140.3 (s, 1C, CipsoPh-NH); 136.4 (s, 1C, CipsoPh-CHy); 134.7-117.6 (m, 19C, CH2-
Ph+Ph+JohnPhos); 125.5 (d, 1C, Cipso-1, Nc-p = 42.5 Hz); 122.6 (s, 1C, imidazole);
122.3 (s, 1C, imidazole); 53.4 (s, 1C, Ph-CH-imidazole); 50.9 (s, 1C, NH-CH>-CHy);
39.8 (s, 1C, NH-CH2-CHy); 37.0 (d, 2C, Cipso'Bu, c.p = 23.0 Hz); 30.3 (d, 6C, 'Bu, *Jc.p
= 6.4 Hz).
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Figure 2.11. 3C APT spectrum of compound 55 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CagHs7AuN4O2]" 815.3148. Found
815.3113.

Intens. - +MS, 0.1-0.1min #5-6
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Figure 2.12. MS (ESI+ p-TOF) compound 55.

12



Synthesis of compound 56

To a solution of compound 53 (83.86 mg, 0.2 mmol) and [AuCl(JohnPhos)] (106 mg, 0.2
mmol) were mixed in CH2Cl, (10 ml) was added NBus(acac) (64 mg, 0.2 mmol) and the
mixture stirred for 4.5h. The solution washed with H.O (3 x 25 ml), dried over NaSO4
and then concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was

added to precipitate a white product which was collected and vacuum dried to give the

product.
Yield: 60%
©
© S 6 Br
QjBr o 4©\
F
o)
( 1 = My
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e/ 2) Nbu(acac) T
N</ >

CH,Cl,

Scheme 2.6. Synthesis of compound 56.

IH NMR (ppm) (400 MHz, DMSO): & = 8.95 (s br, 1H, CO-NH-Ph); 7.00-6.68 (m, 13H,
CHa-Ph+JohnPhos); 7,56 (m, 2H, imidazole); 7.46 (m, 1H, 7); 6.97 (m, 1H, 4); 6.68 (m,
1H, 6); 6.46 (t, 1H, CH2-NH-CO, 3Ju.14 = 5.8 Hz); 5.18 (s, 2H, Ph-CH2-imidazol); 4.06 (t,
2H, NH-CH2-CHa, 3Ju-4 = 6.0 Hz); 3.50 (m, 2H, NH-CH2-CH>); 1.29 (d, 18H, 'Bu, 3Ju-p
= 15.4 Hz).
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Figure 2.13. 'H NMR spectrum of compound 56 in DMSO solution.

9FE{!H} NMR (ppm) (376 MHz, DMSO): & = -112.5 (m, 1F, Ph-F).
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Figure 2.14. ®F{*H} NMR spectrum of compound 56 in DMSO solution.
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31p{IH} NMR (ppm) (162 MHz, DMSQO): § = 64.1 (s, 1P, JohnPhos).
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Figure 2.15. 3P{*H} NMR spectrum of compound 56 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 186.4 (d, 1C, C=Au, ZJc.p = 115.2 Hz); 162.3
(d, 1C, CipsoPh-F, LJc.r = 240.1 Hz); 154.9 (s, 1C, CO); 148.7 (d, 1C, Cipso-2, Xc-p = 14.3
Hz); 142.9 (d, 1C, Cipso-3, 3Jcp = 6.0 Hz); 142.9 (s, 1C, CipsoPh-NH); 136.4 (s, 1C,
CipsoPh-CHy); 134.8-127.3 (m, 10C, 5+JohnPhos); 128.6 (s, 2C, CortoPh); 127.8 (s, 1C,
CparaPh); 126.7 (s, 2C, CmetaPh); 125.2 (d, 1C, Cipso-1, Ycp = 42.5 Hz); 122.6 (s, 1C,
imidazole); 122.2 (s, 1C, imidazole); 113.2 (d, 1C, 4, *Jc.r = 2.3 Hz); 107.3 (d, 1C, 6, 2Jc-
F=21.2 Hz); 104.2 (d, 1C, 7, 2Jc.F = 26.6 Hz); 53.4 (s, 1C, Ph-CH.-imidazole); 50.8 (s,
1C, NH-CH2-CHy); 39.8 (s, 1C, NH-CH2-CHy>); 37.1 (d, 2C, Cipso'Bu, YJcp = 23.0 Hz);
30.3 (d, 6C, '‘Bu, YJc.p = 6.4 Hz).
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Figure 2.16. 3C APT spectrum of compound 56 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CsoHasAuFN4OP]* 833.3053. Found
833.3034.
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Figure 2.17. MS (ESI+ p-TOF) compound 56.
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Synthesis of compound 57

To a solution of compound 54 (83 mg, 0.2 mmol) and [AuCl(JohnPhos)] (106 mg, 0.2
mmol) were mixed in CH2Cl, (10 ml) was added NBus(acac) (64 mg, 0.2 mmol) and the
mixture stirred for 2.5h. The solution washed with H.O (3 x 25 ml), dried over Na;SO4
and then concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was

added to precipitate a white product which was collected and vacuum dried to give the

product.
Yield: 52%
© —
0] /_© B Q/NC\N\/\N
D—NH 1) AuClJonhPhos T
g\N_/_NH 2) Nbu(acac) _ Au
N~/ -

CH,Cl,

Scheme 2.7. Synthesis of compound 57.

IH NMR (ppm) (400 MHz, DMSO): § = 8.00-6.85 (m, 21H, CH2-Ph+JohnPhos); 6.45
(t, 1H, CO-NH-CHa-Ph, 3Ju.rs = 6.0 Hz); 6.10 (t, 1H, CH2-CH2-NH-CO, 3Ju.n = 5.8 Hz);
5.18 (s, 2H, Ph-CHz-imidazole); 4.16 (d, 2H, NH-CH2-Ph, 3Ju.1 = 6.0 Hz); 4.01 (t, 2H,
CH2-CH2-NH-CO, 3Ju.n = 6.1 Hz); 3.42 (m, 2H, CH2-CH2-NH-CO); 1.28 (d, 18H, 'Bu,
3Jup = 15.4 Hz).
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Figure 2.18. 'H NMR spectrum of compound 57 in DMSO solution.

31Pp{IH} NMR (ppm) (162 MHz, DMSQ): & =64.1 (s, 1P, JohnPhos).
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Figure 2.19. 3P{*H} NMR spectrum of compound 57 in DMSO solution.
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13C APT (ppm) (100 MHz, DMSO): § = 186.3 (d, 1C, C=Au, 2Jc-p = 115.2 Hz); 157.8
(s, 1C, CO); 148.7 (d, 1C, Cipso-2, 2Jcp = 14.3 Hz); 142.9 (d, 1C, Cipso-3, 3Jc-p = 6.1 H2);
140.7 (s, 1C, CipsoPh-CH2-NH); 136.4 (s, 1C, CipsoPh-CHz-imidazole); 134.7-126.5 (m,
19C, CHz-Ph+JohnPhos); 125.5 (d, 1C, Cipso-1, Jc-p = 42.5 Hz); 122.4 (s, 1C,
imidazole); 122.2 (s, 1C, imidazole); 53.9 (s, 1C, Ph-CHz-imidazole); 50.9 (s, 1C, NH-
CH2-CHy); 42.8 (s, 1C, NH-CH2-Ph); 39.8 (s, 1C, NH-CH2-CH>); 37.1 (d, 2C, Cipso'Bu,
1Jcp =23.0 Hz); 30.3 (d, 6C, 'Bu, YJcp = 6.4 Hz).
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Figure 2.20. 3C APT spectrum of compound 57 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CaoHssAuNsOP]* 829.3304. Found
829.3274.
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Intens. " +MS, 0.2min #10
8293274
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Figure 2.21. MS (ESI+ p-TOF) compound 57.

Synthesis of compound 58

To a solution of compound 52 (80 mg, 0.2 mmol) and [AuCI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl> (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture
stirred. 4.5h later, 2-mercaptopyridine was added (22 mg, 0.2 mmol) with an excess of
K2COs and the solution stirred overnight. The solution was filtered through celite, the
filtrate was washed with H2O (3 x 25 ml), dried over Na2SO4 and then concentrated under
reduced pressure to approximately 1 ml. Hexane (10 ml) was added to precipitate a white

product which was collected and vacuum dried to give the product.

Yield: 55%
e c>>L Q
[\
o) Q Q\/NVN\/\H N
D—NH 1) AuCl(thty 1) 2-mercaptopiridina T
A 2) Nbu(acac)  2) K,COs N A|u
N/ - -

CH,Cl, CH,Cl, 3
~ "N
X |1

Scheme 2.8. Synthesis of compound 58.

IH NMR (ppm) (400 MHz, DMSO): & = 8.58 (s br, 1H, CO-NH-Ph); 8.13 (s, 1H, 1);
7,53 (m, 2H, imidazole); 7.32-6.88 (m, 13H, Ph+CH.-Ph+arom); 6.32 (t, 1H, CH>-NH-
CO, 3Ju1 = 5.9 Hz); 5.42 (s, 2H, Ph-CHz-imidazole); 4.27 (t, 2H, NH-CH2-CHa, 3Ju.n =
5.7 Hz); 3.59 (m, 2H, NH-CH2-CH>).
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Figure 2.22. *H NMR spectrum of compound 58 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): § = 155.1 (s, 1C, CO); 148.0 (s, 1C, 1); 140.3 (s,
1C, CipsoPh-NH); 136.8 (s, 1C, CipsoPh-CH?>); 136.6 (s, 1C, arom); 128.6 (s, 2C, CorthoPh-
CHy); 128.5 (s, 2C, CorthoPh-NH); 127.9 (s, 1C, CparaPh-CHy); 127.6 (S, 2C, CmetaPh-
CHy); 126.8 (s, 1C, arom); 122.3 (s, 1C, imidazole); 121.6 (s, 1C, imidazole); 121.1 (s,
1C, CparaPh-NH); 117.8 (s, 2C, CmetaPh-NH); 117.7 (s, 1C, 2); 53.5 (s, 1C, Ph-CH>-
imidazole); 50.7 (s, 1C, NH-CH2-CHz); 40.0 (s, 1C, NH-CH2-CHy).
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Figure 2.23. 3 C APT spectrum of compound 58 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [C2sH2sAUNsOS]* 628.1440. Found
628.1412.

ImenséJ_ " +MS, 0.0-1.0min #1-61, -Peak Bkgrnd
x10° 628:1412

1+
629.1433

1+
630.1404

X105 T 1+ Ca4Ha5AUN5OS, 628.1440
628.1440

1+
629.1469

1+
630.1445

622 624 626 628 630 632 634 636 638 640 mz

Figure 2.24. MS (ESI+ p-TOF) compound 58.

Synthesis of compound 59

To a solution of compound 53 (83.86 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)

were mixed in CHxCl (10 ml) was added NBus(acac) (64 mg, 0.2 mmol) and the mixture
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stirred. 4.5h later, 2-mercaptopyridine was added (22 mg, 0.2 mmol) with an excess of
K2CO3z and the solution stirred overnight. The solution was filtered through celite, the
filtrate was washed with H>O (3 x 25 ml), dried over Na>SO4 and then concentrated under
reduced pressure to approximately 1 ml. Hexane (10 ml) was added to precipitate a white

product which was collected and vacuum dried to give the product.

Yield: 53%

N NH 1)AuCl(tht)y 1) 2-mercaptopiridina T
@/ N—/_ 2)Nbu(acac)= 2) K,CO4 . Au
N</ CH,Cl, CH,Cl,

Scheme 2.9. Synthesis of compound 59.

IH NMR (ppm) (400 MHz, DMSO): & = 8.88 (s br, 1H, CO-NH-Ph); 8.12 (s, 1H, 1);
7.51 (m, 2H, imidazole); 7.39-7.28 (m, 9H, CH2-Ph+3+4+ 1V); 7.21 (m, 1H, I1); 6.96 (m,
1H, 1); 6.84 (m, 1H, 2); 6.68 (m, 1H, II1); 6.43 (t br, 1H, CH>-NH-CO); 5.41 (s, 2H, Ph-
CHz-imidazole); 4.27 (t br, 2H, NH-CH2-CH); 3.59 (m, 2H, NH-CH2-CH>).
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Figure 2.25. 'H NMR spectrum of compound 59 in DMSO solution.

19F 1H} NMR (ppm) (376 MHz, DMSO): § = -112.5 (m, 1F, Ph-F).
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Figure 2.26. ¥ F{*H} NMR spectrum of compound 59 in DMSO solution.
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13C APT (ppm) (100 MHz, DMSO): 8 = 183.2 (s, 1C, C=Au); 162.3 (d, 1C, CipsoPh-F,
1Jcr = 240.1 Hz); 154.9 (s, 1C, CO); 149.7 (s, 1C, 1); 142.2 (d, 1C, CipsoPh-NH, 3Jc.F =
11.5 Hz); 138.1 (s, 1C, arom); 136.8 (s, 1C, CipssPh-CH2); 136.1 (d, 1C, 1I, 3Jc-r = 9.9
Hz); 128.6 (s, 2C, CorthoPh); 127.9 (s, 1C, CparaPh); 127.6 (s, 2C, CmetaPh); 127.2 (s, 1C,
arom); 122.4 (s, 1C, imidazole); 121.8 (s, 1C, imidazole); 119.6 (s, 1C, 2); 113.4 (s, 1C,
1); 107.5 (d, 1C, I, ZJc.F = 21.2 Hz); 104.2 (d, 1C, 1V, ZJc-F = 26.5 Hz); 53.5 (s, 1C, Ph-
CHz-imidazole); 50.7 (s, 1C, NH-CH2-CH2); 39.8 (s, 1C, NH-CH.-CHy).
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Figure 2.27. 3C APT spectrum of compound 59 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CasH2sAUFNsOS]* 646.1346. Found
646.1329.
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Intens. J1” " +MS, 0.1-0.8min #5-48, -Peak Bkgrnd
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Figure 2.28. MS (ESI+ p-TOF) compound 59.

Synthesis of compound 60

To a solution of compound 54 (83.0 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl> (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture
stirred. 4.5h later, 2-mercaptopyridine was added (22 mg, 0.2 mmol) with an excess of
K2COs and the solution stirred overnight. The solution was filtered through celite, the
filtrate was washed with H2O (3 x 25 ml), dried over Na2SO4 and then concentrated under
reduced pressure to approximately 1 ml. Hexane (10 ml) was added to precipitate a white

product which was collected and vacuum dried to give the product.

Yield: 60%

N o C))\\
Br [ [ /\ N/\©
o) /—Q NVN\/\” H
HNH T

NH 1) AuCl(tht) 1) 2-mercaptopiridina

o 2)Nbu(acac)  2) K,COs Au

N~/ L > |
CH,Cl, CH,Cl, S

2\
\|1

'H NMR (ppm) (400 MHz, DMSO): § = 8.11 (s, 1H, 1); 7.54-7.23 (m, 14H, CH2-Ph +
imidazole + arom); 6.83 (s, 1H, 2); 6.42 (t, 1H, CO-NH-CHy-Ph, 3Ju.n = 5.9 Hz); 6.17 (t,
1H, CO-NH-CH2-Ph, 3Ju.n = 5.6 Hz); 5.42 (s, 2H, Ph-CH-imidazole); 4.23 (t, 2H,
imidazole-CH2-CHz, 3Jun = 5.4 Hz); 4.18 (d, 2H, CO-NH-CH2-Ph, 3J4.1 = 5.8 Hz); 3.53
(m, 2H, imidazole-CH>-CH2-NH).

Scheme 2.10. Synthesis of compound 60.
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Figure 2.29. 'H NMR spectrum of compound 60 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 183.1 (s, 1C, C=Au); 157.9 (s, 1C, CO); 148.3
(s, 1C, 1); 140.7 (s, 1C, CipsoPh-CH2-NH); 136.8 (s, 1C, CipsoPh-CH2-imidazole); 136.0
(s, 1C, arom); 128.6-126.4 (m, 11C, CH»>-Ph + arom); 122.2 (s, 1C, imidazole); 121.4 (s,
1C, imidazole); 117.3 (s, 1C, 2); 53.5 (s, 1C, Ph-CH»-imidazole); 50.8 (s, 1C, imidazole-

CHy-CH2-NH); 42.9 (CO-NH-CH,-Ph); 40.1 (s, 1C, imidazole-CHa-CHo-NH)
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Figure 2.30. 3 C APT spectrum of compound 60 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CasH27AuNsOS]* 642.1597. Found
642.1582.

Intens. §1 +MS, 0.0-1.0min #1-57, -Peak Bkgrnd

x105 -+
150 64201582
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Figure 2.31. MS (ESI+ p-TOF) compound 60.

Synthesis of compound 61

To a solution of compound 52 (80.0 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture

28



stirred. 4.5h later, 1-Thio-beta-D-glucose tetraacetate was added (73 mg, 0.2 mmol) with
an excess of K2COs and the solution stirred overnight. The solution was filtered through
celite, the filtrate was washed with H2O (3 x 25 ml), dried over NaSOs and then
concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was added

to precipitate a white product which was collected and vacuum dried to give the product.

Yield: 58%

0 {j . QVNHN\/\N&HQ
\T H

N?—TNH 1) AuClI(tht) 1) Tioglucosa
5 N—/_ 2)Nbu(acac)= 2) K,CO4 . - Au
N=/ CH,Cl, CH,Cl, \
or % i
R=
OR kCH3

Scheme 2.11. Synthesis of compound 61.

'H NMR (ppm) (400 MHz, DMSO): 6 =8.47 (s br, 1H, CO-NH-Ph); 7.51-6.89 (m, 12H,
CH.-Ph + imidazole); 6.24 (t, 1H, CH2-NH-CO, 3Ju-+ = 5.8 Hz); 5.39 (m, 2H, Ph-CH,-
imidazol); 5.12; 4.84; 3.91 (m, 5H, thioglucose); 4.05 (m, 2H, CH3COO-CH,-6-member
ring thioglucose); 4.23 (t, 2H, NH-CH,-CHz, 3Ju.n = 5.9 Hz); 3.57 (m, 2H, NH-CH>-
CH2); 1.96 (m, 12H, CHa).
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Figure 2.32. 'H NMR spectrum of compound 61 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 183.2 (s, 1C, C=Au); 170.0 (s, 4C, CO-
thioglucose); 155.0 (s, 1C, CO); 140.2 (s, 1C, CipsoPh-NH); 136.8 (s, 1C, CipsoPh-CHy);
128.6-117.8 (m, 12C, CH>-Ph+imidazole); 81.7; 77.0; 74.3; 73.5; 68.6 (s, 5C,
thioglucose-ring); 62.4 (s, 1C, CH3COO-CH2-6-member ring thioglucose); 53.4 (s, 1C,
Ph-CH.-imidazol); 50.5 (s, 1C, NH-CH2-CH?>); 39.8 (s, 1C, NH-CH>-CHy); 20.3 (s, 4C,
CHz).
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Figure 2.33. 3C APT spectrum of compound 61 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]*" Calcd for [CasHaAuN4O10S] 881.72. Found
903.1889 [C33H40AUN4O10S + Na]".

Intens. {1 " +MS, 0.1-0.3min #7-16, -Peak Bkgrnd
903.1889

880 890 900 910 920 mz

Figure 2.3. MS (ESI+ p-TOF) compound 61.

Synthesis of compound 62

To a solution of compound 53 (83.86 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl> (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture
stirred. 4.5h later, 1-Thio-beta-D-glucose tetraacetate was added (73 mg, 0.2 mmol) with
an excess of K2COs and the solution stirred overnight. The solution was filtered through
celite, the filtrate was washed with HO (3 x 25 ml), dried over Na>SO4 and then
concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was added

to precipitate a white product which was collected and vacuum dried to give the product.
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Yield: 54%

O QS

N
o) NVN\/\M H IV
N>|\:NH 1) AuCI(tht) 1) tioglucosa
2) Nbu(acac
BN ) Nbu( )= 2) K,COy -0 Au
N/ CH2Cl, CH,Cl, |
O 2
R=

OR CH3

OR

Scheme 2.12. Synthesis of compound 62.

'H NMR (ppm) (400 MHz, (DMSO): 6 = 8.75 (s br, 1H, CO-NH-Ph); 7.51-7.23 (m, 9H,
CHz-Ph + imidazole + Il + 1V); 7.02 (m, 1H, 1); 6.69 (m, 1H, I1I); 6.34 (t, 1H, CH2>-NH-
CO, 3Jun = 5.9 Hz); 539 (m, 2H, Ph-CHz-imidazol); 5.09; 4.78; 3.90 (m, 5H,
thioglucose); 4.05 (m, 2H, CH3COO-CH:-6-member ring thioglucose); 4.23 (t, 2H, NH-
CH2-CHz, 3Ju-n = 5.9 Hz); 3.57 (m, 2H, NH-CH.-CHy); 1.96 (m, 12H, CHs).
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Figure 2.35. *H NMR spectrum of compound 62 in DMSO solution.

BE{*H} NMR (ppm) (376 MHz, DMSO): 6 =-112.5 (s, 1F, Ph).
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Figure 2.36. * F{*H} NMR spectrum of compound 62 in DMSO solution.

13C APT (ppm) (100 MHz, (DMSO): & = 181.1 (s, 1C, C=Au); 169.5 (s, 4C, CO-
thioglucose); 162.4 (d, 1C, CipsoPh-F, 1Jc.r = 240.2 Hz); 154.9 (s, 1C, CO); 142.2 (d, 1C,
CipsoPh-F, 3Jc.F = 11.5 Hz); 136. 9(s, 1C, CipsoPh-CH2); 130.1 (d, 1C, 11, 3Jc.r = 9.8 Hz);
128.6 (s, 2C, CortnoPh); 128.0 (s, 1C, CparaPh); 127.7 (s, 2C, CmetaPh); 122.3 (s, 1C,
imidazole); 121.3 (s, 1C, imidazole); 113.5 (s, 1C, I); 107.4 (d, 1C, I, 2JcF = 21.1 Hz);
104.5 (d, 1C, IV, 3Jc.r = 26.4 Hz); 81.7; 77.0; 74.3; 73.5; 68.6 (s, 5C, thioglucose-ring);
62.4 (s, 1C, CH3COO-CHa-6-member ring thioglucose); 53.4 (s, 1C, Ph-CH.-imidazole);
50.4 (s, 1C, NH-CH2-CHy); 39.8 (s, 1C, NH-CH>-CHy); 20.3 (s, 4C, CHa).
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Figure 2.37. 3C APT spectrum of compound 62 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [C3sH3sAuFN4O10S] 899.714. Found
921.1815 [C33H39AUFN4010S + Na]*.

Intens. {1 " +MS, 0.0-0.4min #1-21, -Peak Bkgrnd
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Figure 2.38. MS (ESI+ p-TOF) compound 62.

Synthesis of compound 63

To a solution of compound 54 (83.0 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl> (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture
stirred. 2.5h later, 1-Thio-beta-D-glucose tetraacetate was added (73 mg, 0.2 mmol) with
an excess of K2COs and the solution stirred overnight. The solution was filtered through
celite, the filtrate was washed with H2O (3 x 25 ml), dried over Na,SO4 and then
concentrated under reduced pressure to approximately 1 ml. Hexane (10 ml) was added

to precipitate a white product which was collected and vacuum dried to give the product.
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Yield: 50%
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Scheme 2.13. Synthesis of compound 63.

'H NMR (ppm) (400 MHz, DMSO): § = 7.51-7.28 (m, 12H, CH2-Ph + imidazole); 6.39
(t, 1H, CO-NH-CH2-Ph, 3Ju.rs = 5.9 Hz); 6.07 (t, 1H, CH2-CH2-NH-CO, 3Jp.n = 5.7 Hz);
5.38 (m, 2H, Ph-CHz-imidazol); 5.11; 4.84; 3.91 (m, 5H, thioglucose); 4.20 (m, 2H, NH-
CH2-Ph + NH-CH2-CHy); 4.05 (m, 2H, CH3COO-CH.-6-member ring thioglucose); 3.48
(m, 2H, CH2-CH>-NH-CO); 1.95 (m, 12H, CHsa).
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Figure 2.39. *H NMR spectrum of compound 63 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 181.0 (s, 1C, C=Au); 169.5 (s, 4C, CO-
thioglucose); 157.8 (s, 1C, CO); 140.7 (s, 1C, CipsoPh-CH2); 136. 8 (s, 1C, CipsoPh-CHy>);
128.7-126.5 (m, 10C, Ph); 122.1 (s, 1C, imidazole); 121.1 (s, 1C, imidazole); 81.7; 77.0;
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74.3; 73.5; 68.6 (s, 5C, thioglucose-ring); 62.4 (s, 1C, CH3COO-CH2-6-member ring
thioglucose); 53.4 (s, 1C, Ph-CHz-imidazole); 50.4 (s, 1C, NH-CH2-CH>); 42.9 (s, 1C,
NH-CH2-Ph); 39.8 (s, 1C, NH-CH2-CHy>); 20.4 (s, 4C, CH3).
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Figure 2.40. 3 C APT spectrum of compound 63 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CasHa2AUN4O10S] 895.229. Found

917.1920 [C34H42AUN4O10S + Na]*,

154

1.04

0.54
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Figure 2.41. MS (ESI+ pu-TOF) compound 62.

Synthesis of compound 64

924

To a solution of compound 52 (160.0 mg, 0.4 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)

were mixed in CH2Cl, (10 ml) until a colourless solution formed (5 min). NBua(acac)

(128 mg, 0.4 mmol) was added and the mixture stirred for 2.5h. The solution was washed

with H20 (3 x 25 ml), dried over Na2SO4 and then concentrated under reduced pressure
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to approximately 1 ml. Hexane (10 ml) was added to precipitate a white product which

was collected and vacuum dried to give the product.

Yield: 63%
©
o) j Br
—I Br Q
o)
. & v
P—NH 1) AuCI(tht) /W
o N_/—NH 2) Nbu(acac) N«
N=/ CH,Cl, - Al
H\/\N>\N
H N \—/

Scheme 2.14. Synthesis of compound 64.

IH NMR (ppm) (400 MHz, DMSO): & = 8.64 (s br, 2H, CO-NH-Ph); 7,57 (s br, 4H,
imidazole); 7.30 (m, 4H, HortoPh-NH); 7.22 (m, 10H, Ph-CHy); 7.15 (m, 4H, HmetaPh-
NH); 6.86 (d, 2H, HparaPh-NH); 6.35 (t, 2H, CH2-NH-CO, 3Ju.n = 5.9 Hz); 5.29 (s, 4H,
Ph-CH2-imidazole); 4.25 (t, 4H, NH-CH2-CH2, 3Ju.n = 5.8 Hz); 3.50 (m, 4H, NH-CH,-
CHy).
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Figure 2.42. 'H NMR spectrum of compound 64 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): § = 183.2 (s, 2C, C=Au); 155.3 (s, 2C, CO); 140.2
(s, 2C, CipsoPh-NH); 136.8 (s, 2C, CipsoPh-CHy); 128.6 (s, 4C, CortoPh-CH2); 128.6 (s, 4C,
CortoPh-NH); 127.8 (s, 2C, CparaPh-CHy); 127.2 (s, 4C, CmetaPh-CHy); 1225 (s, 2C,
imidazole); 122.4 (s, 2C, imidazole); 121.1 (s, 2C, CparaPh-NH); 117.7 (s, 4C, CmetaPh-
CH>); 53.4 (s, 2C, Ph-CH.-imidazole); 50.6 (s, 2C, NH-CH-CH>); 40.2 (s, 2C, NH-CH>-
CHy).
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Figure 2.43. 3C APT spectrum of compound 64 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CasHsAuNgO2]" 837.759. Found
837.2942.

Figure 2.44. MS (ESI+ p-TOF) compound 64.

Synthesis of compound 65

To a solution of compound 53 (167.7 mg, 0.4 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl2 (10 ml) until a colourless solution formed (5 min). NBua(acac)
(128 mg, 0.4 mmol) was added and the mixture stirred for 2.5h. The solution was washed
with H20 (3 x 25 ml), dried over Na2SO4 and then concentrated under reduced pressure
to approximately 1 ml. Hexane (10 ml) was added to precipitate a white product which

was collected and vacuum dried to give the product.

Yield: 61%
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Scheme 2.15. Synthesis of compound 65.

'H NMR (ppm) (400 MHz, DMSO): & = 8.87 (s br, 2H, CO-NH-Ph); 7.50 (s, 4H,
imidazole); 7.34 (dt, 2H, IV, 3Jrn = 12.3 Hz, “Ju.n = 2.3 Hz); 7.23 (m, 10H, Ph-CH>);
7.16 (m, 2H, 11); 6.96 (d, 2H, 1, 5J1 = 9.3 Hz); 6.66 (m, 2H, 111); 6.40 (t, 2H, CH2-NH-
CO, 3Ju+ = 5.9 Hz); 5.29 (s, 4H, Ph-CHz-imidazole); 4.26 (t, 4H, NH-CH2-CH2, 3Ju.n =
5.9 Hz); 3.50 (m, 4H, NH-CH,-CHy);
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Figure 2.45. *H NMR spectrum of compound 65 in DMSO solution.
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19F{'H} RMN (ppm) (376 MHz, DMSO): & = -112.3 (m, 1F, Ph-F).
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Figure 2.46. * F{*H} NMR spectrum of compound 65 in DMSO solution.

13C APT (ppm) (400 MHz, DMSO): & = 183.2 (s, 2C, C=Au); 162.3 (d, 2C, CipsoPh-F,
1Jcr = 240.2 Hz); 155.0 (s, 2C, CO); 142.1 (d, 2C, CipsoPh-F, 3Jc.r = 11.5 Hz); 136.7 (s,
2C, CipsoPh-CHz) 129.9 (d, 2C, 11, 3Jc.r = 9.8 Hz); 128.6 (s, 4C, CortnoPh); 127.8 (s, 2C,
CparaPh); 127.2 (s, 4C, CmetaPh); 122.5 (s, 2C, imidazole); 122.4 (s, 2C, imidazole); 113.2
(d, 2C, I, 3Jc-r = 2.1 Hz); 107.3 (d, 2C, 111, 2Jc.F = 21.2 HZ); 104.2 (d, 2C, 1V, 3Jc.r = 26.7
Hz); 53.4 (s, 2C, Ph-CHa-imidazole); 50.4 (s, 2C, NH-CH2-CHy); 40.0 (s, 2C, NH-CH.-
CHy).
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Figure 2.47. 3 C APT spectrum of compound 65 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CasHasAuF2NsO;]* 873.2746. Found
873.2784.
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Figure 2.48. MS (ESI+ p-TOF) compound 65.
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Synthesis of compound 66

To a solution of compound 54 (166 mg, 0.4 mmol) and [AuCI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl2 (10 ml) until a colourless solution formed (5 min). NBua(acac)
(128 mg, 0.4 mmol) was added and the mixture stirred for 2.5h. The solution was washed
with H20 (3 x 25 ml), dried over Na2SO4 and then concentrated under reduced pressure
to approximately 1 ml. Hexane (10 ml) was added to precipitate a white product which

was collected and vacuum dried to give the product.

Yield: 62%
]
o Br
o D—NH
0 /_@ Br F\NINH
N%{—NH 1) AuCl(tht) T
— 2) Nbu(acac)
@NI » Au

é CH,Cl, H\/\N%N
\_J
@HN

Scheme 2.16. Synthesis of compound 66.
'H NMR (ppm) (400 MHz, DMSO): § = 7.05 (m, 4H, imidazole); 6.83 (m, 20H, CH2-
Ph); 6.08 (t, 2H, CO-NH-CH2-Ph, 3Ju.4 = 5.9 Hz); 5.77 (t, 2H, CH2-CH2-NH-CO, 3Ju.1
= 5.6 Hz); 4.92 (s, 4H, Ph-CHz-imidazole); 3.77 (t, 4H, CHp-CH2-NH-CO, 3J4.n = 5.9
Hz); 3.66 (d, 4H, CH2-CH2-NH-CO, 3Ju.1 = 5.9 Hz); 3.00 (m, 4H, CH2-CH2-NH-CO).
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Figure 2.49. 'H NMR spectrum of compound 66 in DMSO solution.
13C APT (ppm) (400 MHz, DMSO): § = 183.1 (s, 2C, C=Au); 158.0 (s, 2C, CO); 140.6
(s, 2C, CipsoPh-CH2-NH); 136.9 (s, 2C, CipsoPh-CH.-imidazole); 128.6-126.4 (m, 20C,

Ph);122.6 (s, 2C, imidazole); 122.4 (s, 2C, imidazole); 53.4 (s, 2C, Ph-CH2-imidazole);
50.7 (s, 2C, NH-CHa-CHy); 42.8 (s, 2C, Ph-CH2-NH-CO); 39.8 (s, 2C, NH-CH2-CHby).

44



= /0000

- ° o o ov 0w
o0 ) S o L RCENEN] * n @ @
= a In gy a8 §a
[ N 1 [
60000
50000
40000
30000
20000
10000
1 |
l [ [ L ] I ] )
I-10000
F-20000
F-30000
F--40000
I -50000
T T T T T T T T T T T T T T T
190 180 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure 2.50. 3 C APT spectrum of compound 66 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CaoHasAuNgO2]" 865.3247. Found

865.3229.
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Figure 2.51. MS (ESI+ p-TOF) compound 66.
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Synthesis of compound 67

To a solution of compound 52 (80.0 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl> (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture
stirred. 2h later, 6-thioguanine was added (33 mg, 0.2 mmol) with an excess of K>CO3
and the solution stirred overnight. The solution was filtered through celite, the filtrate was
washed with H20 (3 x 25 ml), dried over Na2SO4 and then concentrated under reduced
pressure to approximately 1 ml. Hexane (10 ml) was added to precipitate a white product

which was collected and vacuum dried to give the product.

Yield: 84%

Q @B? ©\/N[:\N\/\NC>)LHQ
T )

N%H NH 1)AuCl(tht)y 1) 6-Thioguanine
5 N—/_ 2)Nbu(acac)= 2) K,CO4 . Au Au
N/ CH,Cl, CH,Cl, \ J\
N

Scheme 2.17. Synthesis of compound 67.

'H NMR (ppm) (400 MHz, DMSO): & = 7.53 (m, 2H, imidazole); 7.43 (s, 2H,
imidazole); 7.15-6.71 (m, 20H, arom); 5.44 (s, 4H, Ph-CHz-imidazole); 4.44 (t, 4H, NH-
CH2-CHg, 3Jn-n = 5.4 Hz); 3.88 (t, 4H, NH-CH2-CHz, 3Ju-4 = 5.4 Hz).
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Figure 2.52. 'H NMR spectrum of compound 67 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): § = 171.4 (s, 2C, C=Au); 160.7 (s, 2C, CO); 141.6
(s, 2C, CipsoPh-NH); 137.0 (s, 2C, CipsoPh-CH2); 128.6 (s, 4C, Phortho-NH); 127.3 (s, 2C,
Phpara-CH2); 126.3(s, 4C, Phmeta-CH>); 124.2 (s, 2C, imidazole); 122.2 (s, 2C, imidazole);
119.4 (s, 2C, Phpara-NH); 117,2 (s, 4C, Phmeta-NH); 53.1 (s, 2C, Ph-CH:-imidazole); 45.9
(s, 2C, NH-CH2-CHy); 39.8 (s, 2C, NH-CH2-CH>).
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Figure 2.53. 3 C APT spectrum of compound 67 in DMSO solution.
Synthesis of compound 68

To a solution of compound 53 (83.86 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)
were mixed in CH2Cl> (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture
stirred. 2h later, 6-thioguanine was added (33 mg, 0.2 mmol) with an excess of K>CO3
and the solution stirred overnight. The solution was filtered through celite, the filtrate was
washed with H20 (3 x 25 ml), dried over Na2SO4 and then concentrated under reduced
pressure to approximately 1 ml. Hexane (10 ml) was added to precipitate a white product

which was collected and vacuum dried to give the product.

Yield: 65%.
2
o 1 3
_\Br (0] F
F pr—
0 : Q\/N/—:\N\/\N N4
D—NH 1) AuCI(tht) 1) 6-Thioguanine T \
g\N_/_NH 2) Nbu(acac)  2) K,CO, N Au Au
N</

CH,Cl, CH,Cl, \ J\
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Scheme 2.18. Synthesis of compound 68.

'H NMR (ppm) (400 MHz, DMSO): 6 = 7.53 (s, 2H, imidazole); 7.44 (s, 2H, imidazole);
7.32-6.96 (M, 14H, CH2-Ph + 2 + 4); 6.51 (m, 2H, 1); 6.37 (m, 2H, 3); 5.45 (s, 4H, Ph-
CHy); 4.44 (t, 4H, CH2-CH2-NH-CO, 3Jn.1 = 5.6 Hz); 3.86 (t, 4H, NH-CH2-CHz, 3Juh =
5.2 Hz).
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Figure 2.54. 'H NMR spectrum of compound 68 in DMSO solution.

19F{H} NMR (ppm) (376 MHz, DMSO): § = -113.3 (m, 1F, Ph-F).
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Figure 2.55. ¥ F{*H} NMR spectrum of compound 68 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & =171.1 (s, 2C, C=Au); 162.4 (d, 2C, CipsoPh-F,
1Jcr = 238.8 Hz); 160.5 (s, 2C, CO); 143.5 (d, 2C, CipsoPh-NH, 3Jc.r = 11.8 Hz); 137.1
(s, 2C, CipsoPh-CH2); 129.3 (d, 2C, 2, 3Jc-r = 10.7 Hz); 128.5 (s, 2C, CortnoPh); 127.4 (s,
2C, CparaPh); 126.5 (S, 4C, CmetaPh); 122.2 (s, 4C, imidazole); 112.9 (s, 4C, 1); 105.5 (d,
2C, 3, 2Jc-r = 20.9 Hz); 103.7 (d, 2C, 4, 2Jc-F = 26.3 Hz); 53.2 (s, 1C, Ph-CHz-imidazole);
47.0 (s, 2C, NH-CH2-CHz); 39.8 (s, 2C, NH-CH2-CHy).
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Figure 2.56. *3C APT spectrum of compound 68 in DMSO solution.

Synthesis of compound 69
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To a solution of compound 54 (83.0 mg, 0.2 mmol) and [AuClI(tht)] (64 mg, 0.2 mmol)

were mixed in CH2Cl> (10 ml) was added NBuas(acac) (64 mg, 0.2 mmol) and the mixture

stirred. 2h later, 6-thioguanine was added (33 mg, 0.2 mmol) with an excess of K>CO3

and the solution stirred overnight. The solution was filtered through celite, the filtrate was

washed with H20 (3 x 25 ml), dried over Na2SO4 and then concentrated under reduced

pressure to approximately 1 ml. Hexane (10 ml) was added to precipitate a white product

which was collected and vacuum dried to give the product.

Yield: 73%

NE:

0
S—NH
NH
s
N=/

1) AuCl(tht)
2) Nbu(acac)
R
CH,Cl,

)__\
NYN\/\H
Alu
Br

Scheme 2.19. Synthesis of compound 69.
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'H NMR (ppm) (400 MHz, DMSO): & = 7.52-7.42 (m, 2H, imidazole); 7.35-7.22 (m,
10H, CHz-Ph); 6.41 (t, 1H, CO-NH-CH2-Ph, 3Ju.4 = 6.1 Hz); 6.12 (t, 1H, CH2-CH2-NH-
CO, 3Ju+ = 6.0 Hz); 5.35 (s, 2H, Ph-CHz-imidazol); 4.18 (m, 4H, CH,-CH»-NH-CO +
CH2-CH2-NH-CO); 3.48 (m, 2H, CH2-CH2-NH-CO).
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Figure 2.57. *H NMR spectrum of compound 69 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): §=172.2 (s, 1C, C=Au); 157.8 (s, 1C, CO); 140.7
(s, 1C, CipsoPh-CH2-NH); 136.6 (s, 1C, CipsoPh-CH2-imidazole); 128.7-126.5 (m, 10C,
CH2-Ph);122.2 (s, 1C, imidazole); 121.6 (s, 1C, imidazole); 53.7 (s, 1C, Ph-CHa-
imidazole); 50.9 (s, 1C, NH-CH2-CHy); 42.9 (s, 1C, Ph-CH2-NH-CO); 39.8 (s, 1C, NH-
CH>-CH)y).
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Figure 2.58. 3 C APT spectrum of compound 69 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CooH23AuBrN4O] 611.2934. Found
633.0501 [C20H23AuUBIrN4O + Na]™.

Intens. 1 - +MS, 0.2-0.5min #1130, Peak Bkgrnd
x10 633.05015c
635.0497
25
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Figure 2.59. MS (ESI+ p-TOF) compound 69.
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ANEXOS
Capitulo 3






Syntheses
Synthesis of compound 70

To a solution of 3,4-Dimethoxy-3-cyclobutene-1,2-dione (29 mg, 0.2 mmol) in methanol
(5 ml) was added 3,5-Bis(trifluoromethyl)aniline (32 pL, 0.2 mmol) and the solution
stirred. 80 hours later, 2-(diphenylphosphino)ethylamine was added (46 uL, 0.2 mmol)
and the solution stirred for 24 h. The solution was concentrated under reduced pressure
to approximately 1 ml and Et>O (10 ml) added to precipitate a white solid was collected
and vacuum dried to give the product.

Yield: 77 %.
o o NH, o) o) CF,
H,N
- D=
php— N N
MeO OMe  FyC CF; P~ H H
H H CF3

Scheme 3.1. Synthesis of compound 70.

IH NMR (ppm) (400 MHz, DMSO): § = 10.04 (s, 1H, NH-Ph); 7.96 (s, 2H, HortnoPh-
CF3);7.79 (s, 1H, NH-CH2); 7.60 (s, 1H, HparaPh-CFs); 7.41(m, 4H, HornoPPhy); 7.31 (m,
6H, Hmeta+HparaPPh2); 3.72 (5 br, 2H, PPhp-CH,-CHy); 2.47 (s br, 2H, PPhy-CH2-CHy).
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Figure 3.1. *H NMR spectrum of compound 70 in DMSO solution.



9F{H} NMR (ppm) (376 MHz, DMSO): & = -61.8 (s, 3F, CFs).
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Figure 3.2. ®F{*H} NMR spectrum of compound 70 in DMSO solution.

31P{IH} NMR (ppm) (162 MHz, DMSO): § = -22.6 (s, 1P, PPhy).
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Figure 3.3. 31P{*H} NMR spectrum of compound 70 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): § = 184.7 (s, 1C, C=0); 180.5 (s, 1C, C=0); 169.6
(s, 1C, Ph-C=C-NH-CH,); 162.7 (s, 1C, Ph-NH-C=C-CH,); 141.1 (s, 1C, Cipso-Ph-CF3);
137.5 (d, 2C, Cipso-PPh2, Xcp = 12.8 Hz); 132.4 (d, 4C, CorthoPPhz, 2Jcp = 19.0 Hz); 131.3
(0, 1C, Cipso-Ph-CF3, 2Jcp = 32.2 Hz); 128.8 (5, 2C, CparaPPhy); 128.6 (d, 4C, CmetaPPh2,
2Jcp = 6.8 Hz); 123.2 (q, 2C, CF3, YJcr = 272.9 Hz); 118.0 (s, 2C, CortnoPh-CF3); 114.4 (s,
1C, CparaPh-CF3); 41.4 (d, 1C, PPh2-CHa-CHa, 2Jcp = 22.6 Hz); 28.4 (d, 1C, PPho-CH-
CHz, 2Jcp = 13.1 Hz).
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Figure 3.4.1*C APT spectrum of compound 70 in DMSO solution.
. - +
MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CosHi19FsN2O2P] 536.1083. Found

559.0960 [C26H19FsN202P + Na]*.

Intens. J1 +MS, 0.1-0.3min

5 1+
x10 5590960

1.0

1+
054 560.0984
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#7-18, -Peak Bkgrnd
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Figure 3.5. MS (ESI+ p-TOF) compound 70.

Synthesis of compound 71

T
564 mz

To a solution of 3,4-Dimethoxy-3-cyclobutene-1,2-dione (29 mg, 0.2 mmol) in methanol

(5 ml) was added 4-(trifluoromethylaniline (25 pL, 0.2 mmol) and the solution stirred.

64 hours later, 2-(diphenylphosphino)ethylamine was added (46 pL, 0.2 mmol)

and the

solution stirred for 24 h. The solution was concentrated under reduced pressure to

approximately 1 ml and Et2O (10 ml) added to precipitate a white solid was collected and

vacuum dried to give the product.



Yield: 98 %.

0 0
H,N
j\;ﬁ + HzN\©\ N> ppp, - H \Hj;/( /©/CF3
MeO OMe CF4 thF’?(L N

N
H H
H H

Scheme 3.2. Synthesis of compound 71.

IH NMR (ppm) (400 MHz, DMSO): § = 9.88 (s, 1H, NH-Ph); 7.85 (s, 1H, NH-CHy);
7.66 (S, 2H, HorthoPh-CFs); 7.58 (S, 1H, HmeaPh-CFs); 7.45 (M, 4H, HortnoPPhy); 7.34 (m,
6H, Himeta+HparaPPh2); 3.74 (M, 2H, PPha-CH,-CH); 2.50 (m, 2H, PPhy-CHa-CHy).
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Figure 3.6. 'H NMR spectrum of compound 71 in DMSO solution.

9FE{IH} NMR (ppm) (376 MHz, DMSO): & = -60.2 (s, 3F, CFa).
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Figure 3.7.: ®F{*H} NMR spectrum of compound 71 in DMSO solution.

31P{IH} NMR (ppm) (162 MHz, DMSO): § = -22.4 (s, 1P, PPhy).
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Figure 3.8.: 3'P{*H} NMR spectrum of compound 71 in DMSO solution.



13C APT (ppm) (100 MHz, DMSO): § = 184.6 (s, 1C, C=0); 180.2 (s, 1C, C=0); 169.4
(s, 1C, Ph-C=C-NH-CH>); 162.9 (s, 1C, Ph-NH-C=C-CH>); 142.5 (s, 1C, Cipso-Ph-CF3);
137.5 (d, 2C, Cipso-PPh2, 1Jcp = 12.8 Hz); 132.4 (d, 4C, CorthoPPhyz, 2Jcp = 19.0 Hz); 128.8
(s, 2C, CparaPPhy); 128.6 (d, 4C, CmetaPPh2, 2Jcp = 6.8 Hz); 126.6 (s, 2C, CorthoPh-CF3);
123.6 (M, 2C, CF3); 122.3 (q, 1C, Cipso-Ph-CFs, 2Jcp = 32.0 Hz); 117.9 (s, 2C, CmetaPh-
CF3); 41.3 (d, 1C, PPh2-CH2-CHa, 2Jcp = 22.6 Hz); 29.3 (d, 1C, PPh2-CH2-CHa, 2Jcp =
13.2 Hz).
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Figure 3.9. 3C APT spectrum of compound 71 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [CasH20FsN202P] 468.1209. Found
491.1090 [C25H20F3N202P + Na]*.
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Figure 3.10. MS (ESI+ p-TOF) compound 71.



Synthesis 72

To a solution of 3,4-Dimethoxy-3-cyclobutene-1,2-dione (29 mg, 0.2 mmol) in methanol
(5 ml) was added 3,5-Bis(trifluoromethyl)benzylamine (50 mg, 0.2 mmol) and the
solution stirred. 21 hours later, 2-(diphenylphosphino)ethylamine was added (46 pL, 0.2
mmol) and the solution stirred for 24 h. The solution was concentrated under reduced
pressure to approximately 1 ml and Et,O (10 ml) added to precipitate a white solid was

collected and vacuum dried to give the product.

Yield: 95%.
(0] O
NH,

(0] O H

CF3 HZN\/\ N ﬁ
j\;/( + PPhy _ Ph2p\~(LH
MeO OMe H H
CF3

Scheme 3.3. Synthesis of compound 72.

IH NMR (ppm) (400 MHz, DMSO): & = 8.06 (m, 3H, HorthoPh-CFs+HparaPh-CFs); 7.33
(M, 10H, PPh,); 4.86 (s, 2H, NH-CHo-Ph-CFs); 3.63(t, 2H, PPha-CH2-CHa, 3Jun = 7.3
Hz); 2.42 (s, 2H, PPh,-CH2-CH).
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Figure 3.11. *H NMR spectrum of compound 72 in DMSO solution.

IH NMR (ppm) (400 MHz, CD3CN): & = 7.97 (s, 2H, HortnoPh-CFs); 7.46-7.36 (m, 11H,
HparaPh-CFa+PPhy); 6.30 (s, 1H, NH): 6.12 (s, 1H, NH); 4.86 (d, 2H, NH-CH,-Ph-CFs,
3344 = 6.0 Hz); 3.72 (M, 2H, PPh2-CH2-CHy, 3341 = 6.6 Hz); 2.45 (m, 2H, PPh,-CHo-
CHy).
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Figure 3.12. 'H NMR spectrum of compound 72 in CD3CN solution.

BF{IH} NMR (ppm) (376 MHz, DMSO): & = -61.3 (s, 6F, CFs).
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Figure 3.13. ®F{*H} NMR spectrum of compound 72 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): § = -22.4 (s br, 1P, PPhy).
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Figure 3.14. 3P{*H} NMR spectrum of compound 72 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 182.8 (s, 1C, C=0); 182.5 (s, 1C, C=0); 167.9
(s, 1C, Ph-C=C-CHj); 167.2 (s, 1C, Ph-C=C-CHj); 142.6 (s, 1C, Cipso-Ph); 137.6 (d, 2C,
CipsoPPhaz, Jcp = 12.9 Hz); 132.3 (d, 4C, CornoPPhz, 2Jcp = 18.9 Hz); 130.4 (g, 2C, CipsoC-
CF3, 2Jcr = 32.7 Hz); 128.7 (s, 1C, CparaPPhy); 128.5 (s br, 4C, CrewaPPhy, 3Jcp = 6.7 Hz);
128.3 (s, 2C, CornoPh-CFs); 123.3 (q, 2C, CFs, Wcr = 272.9 Hz); 121.9 (s, 1C, CparaPh-
CFs); 45.7 (5, 1C, NH-CH2-Ph-CFs); 40.9 (s, 1C, PPho-CHo-CHy, 2Jcp = 23.1 Hz ); 29.47

(s, 1C, PPho-CH,-CHa, LJcp = 13.2 Hz).
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Figure 3.15: 3C APT spectrum of compound 72 in DMSO solution.
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MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [C27H21FsN2O2P] 550.1239. Found

573.1115 [Co7H21FsN202P + Na]™.

lnlenss. 1 14 +MS, 0.0-0.5min #2-29, -Peak Bkgrnd
x10 5734115
154
1.0 "
574.1150
059 1+
575.1160
x?OQ’Al. 14 Ca7HaiFeN;NaO,P, 573.1137
573.1137
154
1.0 "
054 574.1169 .
575.1199
0.0 T - 7 T T T T
572 573 574 575 576 577 578 .

Figure 3.16. MS (ESI+ p-TOF) compound 72.
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Synthesis of compound 73

To a solution of compound 70 (53 mg, 0.1 mmol) in acetone (5 ml) was added [AgOTf]
(12 mg, 0.05 mmol) and the solution stirred for 2 hours with exclusion of light. The
solution was concentrated under reduced pressure to approximately 1 ml and Et,O (10
ml) added to precipitate a white solid was collected and vacuum dried to give the product.

Yield: 40%.

o) o) CF3_| oTf

thP\/\H ﬁ/@

‘ CF,
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. p\/\Nj\:/(N/@ + 12 AgOTf » Ay O. O CF
2
: : CFs ‘ j\;ﬁ
PhoP—/"N N
CF4

Scheme 3.4. Synthesis of compound 73.

o) o) CF,

IH NMR (ppm) (400 MHz, DMSO): & = 10.20 (s, 2H, NH-PPhy); 7.98 (s, 4H, HorthoPh-
CF3); 7.72 (m, 10H, HoroPPh2 + NH-CH2); 7.50 (m, 14H, HparaPh-CF3 +
Hmeta"‘HparaPPhZ); 383(m, 4H, PPhZ'CHZ'CHZ); 293(m, 4H, PPhZ'CHZ'CHZ).
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Figure 3.17. *H NMR spectrum of compound 73 in DMSO solution.
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19F{'H} NMR (ppm) (376 MHz, DMSO): & = -61.8 (s, 12F, CFa); -77.7 (s, 3F, OTf).
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Figure 3.18. ®F{*H} NMR spectrum of compound 73 in DMSO solution.
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3P{IH} NMR (ppm) (162 MHz, DMSO): 8 = -1.7 (d, 2P, PPhs, Lag.p = 394.8Hz).
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Figure 3.19. 3P{*H} NMR spectrum of compound 73 in DMSO solution.
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13C APT (ppm) (100 MHz, DMSO): & = 184.8 (s, 2C, C=0); 180.2 (s, 2C, C=0); 169.0
(s, 2C, Ph-C=C-CHy>); 162.8 (s, 2C, Ph-C=C-CH>); 140.8 (s, 2C, Cipso-Ph); 133.0 (s br,
8C, CorthoPPh2); 131.2 (d, 4C, CipsoPPh2, Xcp = 33.2 Hz); 130.9 (s br, 2C, CparaPPhy);
129.1 (s br, 8C, CmetaPPhy); 123.1 (g, 4C, CF3, YJcr = 272.7 Hz); 117.8 (s, 4C, CorthoPh-
CFs); 114.7 (s, 2C, CparaPh-CF3); 40.0 (m, 2C, PPh2-CH-CH); 29.6 (s, 2C, PPh>-CH>-
CHo).
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Figure 3.20.: *3C APT spectrum of compound 73 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [Cs2HagAgF12N4O4P2] 1179.1222. Found
1179.1188.

Intens. {1 +MS, 0.1-1.0min #8-58, -Peak Bkgrnd
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Figure 3.21. MS (ESI+ p-TOF) compound 73.

Synthesis of compound 74
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To a solution of compound 71 (46 mg, 0.1 mmol) in acetone (5 ml) was added [AgOTf]
(12 mg, 0.05 mmol) and the solution stirred for 2 hours with exclusion of light. The
solution was concentrated under reduced pressure to approximately 1 ml and hexane (10

ml) added to precipitate a white solid was collected and vacuum dried to give the product.

Yield: 46%.
o o ot
_ /O/CFS
N N
o0 o PhP—/ N N
j\;/[ CF; Acetone ‘
+ 1/2 AgOTF —Dcelone
PhZP\/\H ”/Q/

Ag 0 0
| = L
PhoP—""N N
Scheme 3.5. Synthesis of compound 74.
'H NMR (ppm) (400 MHz, DMSO): & = 9.90 (s, 2H, NH-PPhy); 7.70 (m, 10H,

HorthoPPh2 + NH-CH2); 7.57 (s, 4H, HortnoPh-CF3); 7.48 (m, 16H, HmetPh-CF3 +
Hmeta+HparaPPh2); 3.84 (s br, 4H, PPh2-CH2-CHy,); 2.93 (s br, 4H, PPh2-CH2-CH>).
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Figure 3.22. *H NMR spectrum of compound 74 in DMSO solution.

FE{IH} NMR (ppm) (376 MHz, DMSO): & = -60.3 (s, 6F, CFs); -77.7 (s, 3F, OTH).
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-10 -20 30 40 50 60  -70  -80 90  -100 -110 -120 -130 -140 -150 -160 -170  -180
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Figure 3.23. ®F{*H} NMR spectrum of compound 74 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): § = -1.1 (s br, 2P, PPhy).
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Figure 3.24. 3P{*H} NMR spectrum of compound 74 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): 5 = 184.8 (s, 2C, C=0): 179.9 (s, 2C, C=0): 168.8
(s, 2C, C=C); 163.4 (s, 2C, C=C); 142.82 (s, 2C, CipsoPh); 132.8 (d, 8C, CorthoPPh2, 2Jcp
=13.8 Hz); 131.6 (d, 4C, CipsoPPhy, 1Jcp = 29.5 Hz); 130.7 (s br, 2C, CparaPPhy); 129.0 (s
br, 8C, CrmetaPPh2, 3Jcp = 5.1 Hz); 126.5 (5, 4C, CornoPh-CFs); 122.6 (m, 2C, CFs); 118.0
(S, 4C, CmetaPh-CF3); 41.1 (m, 2C, PPh2-CH2-CHy); 27.8 (s, 2C, PPh2-CH2-CHy).
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Figure 3.25. 3C APT spectrum of compound 74 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CsoHa0AgFsN4O4P2] 1043.1474. Found
1043.1491.

Intens. {1. 14 +MS, 0.2-0.3min #9-18, -Peak Bkgrnd
104331491 1045.1502
10004 1+ 1+
1044.1611 1046,1665
500]
0
1500 1 1+ CooHaoheF sNLOuP;, 10431474
N
1043.1474 1045.1481
1000 " .
1044.1507 1046.1507
500 .
1047.1536 1+
1048.1564
0 . . i 0 '
1042 1044 1046 1048 1050 miz

Figure 3.26. MS (ESI+ p-TOF) compound 74.

Synthesis of compound 75

To a solution of compound 72 (56 mg, 0.1 mmol) in acetone (5 ml) was added [AgOTf]
(12 mg, 0.05 mmol) and the solution stirred for 2 hours with exclusion of light. The
solution was concentrated under reduced pressure to approximately 1 ml and Et.O (10

ml) added to precipitate a white solid was collected and vacuum dried to give the product.

Yield: 38%.
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Scheme 3.6. Synthesis of compound 75.

IH NMR (ppm) (400 MHz, DMSO): 8 = 8.06 (s, 2H, HparaPh-CF3); 8.04 (s, 4H, HorthoPh-
CFs); 7.66 (s, 8H, HorthoPPh2): 7.43 (5, 12H, Hmeta+HparaPPha); 4.81 (s, 4H, NH-CH,-Ph-
CFs); 3.78 (s, 4H, PPhy-CH,-CHy); 2.82(s, 4H, PPhy-CHo-CHo).
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Figure 3.27. *H NMR spectrum of compound 75 in DMSO solution.

E{1H} NMR (ppm) (376 MHz, DMSO): § = -61.3 (s, 12F, CFa); -77.7 (s, 3F, OT¥).
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Figure 3.28. ®F{*H} NMR spectrum of compound 75 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): § = -0.2 (s br, 2P, PPhy).
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Figure 3.29. 3P{*H} NMR spectrum of compound 75 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 183.0 (s, 2C, C=0); 182.1 (s, 2C, C=0); 167.7
(s, 2C, C=C); 167.3 (s, 2C, C=C); 142.3 (s, 2C, CipsoPh); 132.9 (d, 8C, CortnoPPhz, 2Jcp =
9.2 Hz); 131.7 (d, 4C, CipsoPPhy, Hcp = 28.1 Hz); 130.7 (s br, 2C, CparaPPhy); 130.4 (g,
4C, CipsoC-CF3, 2Jcr = 33.0 Hz); 129.0 (s br, 8C, CrnetaPPhy); 128.6 (s, 4C, CortnoPh-CFa);
123.3 (q, 4C, CF3, Wcr = 272.7 Hz): 121.2 (5, 2C, CparaPh-CFs); 45.8 (s, 2C, NH-CH,-
Ph-CFs); 40.9 (s, 2C, PPhy-CH2-CHy); 28.3(s, 2C, PPha-CHa-CHy).
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Figure 3.30. 3C APT spectrum of compound 75 in DMSO solution.

MS (ESI+ u-TOF): m/z (%)= [M]" Calcd for [CsaHa2AgF12N404P2] 1207.1535 Found
1207.1570.

Intens. 1. B +MS, 0.0-0.9min #1-51, -Peak Bkgrnd
x108 12091575
] 1207:1570 \
0.6 14
1208.1596 1210.1591
0.4+
1+
0.2+ 1211.1621
0.0
e 1 CooHaAgF aN:0:P7, 1207.1535
87 1+ 1209.1543
1207.1535
5] 1+ 1+
4 1208.1567 1210.1568
1+
2 1211.1597 1+
o 1212.1625
1204 1206 1208 1210 1212 1214 mz

Figure 3.31. MS (ESI+ p-TOF) compound 75.

Synthesis of compound 76
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To a solution of compound 70 (53 mg, 0.2 mmol) in acetonitrile (50 ml) was added
[Cu(NCMe)4]PFe (18.6 mg, 0.05 mmol) and the solution stirred for 2 hours. The solution
was concentrated under reduced pressure to approximately 1 ml and pentane (10 ml)

added to precipitate a white solid was collected and vacuum dried to give the product.

Yield: 38%.

oF, |PFs
o 0O CF

o) 0 3
thT\/\N ”/@CF
3
thP\/\Hj\;ﬁHQCF + 1/2 [Cu(NCMe),]PFg ﬂ» C’u e} o) CF,
3 :
PhoP—"N ”QCF
3
Scheme 3.7. Synthesis of compound 76.
IH NMR (ppm) (400 MHz, DMSO): & =10.17 (s, 2H, NH-PPhy); 7.87 (s, 4H, HortnoPh-

CFs); 7.73 (s, 2H, NH-CHy); 7.57 (m, 8H, HorthoPPhy); 7.52 (s, 2H, HparaPh-CF3); 7.43
(m, 12H, Hmeta+HparaPPhy); 3.71 (m, 4H, PPh2-CH>-CH>); 2.76 (m, 4H, PPh2-CH2-CHy).
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Figure 3.32. *H NMR spectrum of compound 76 in DMSO solution.
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BE{*H} NMR (ppm) (376 MHz, DMSO): § = -61.9 (s, 12F, CF3); -69.2, -71.1 (s, 6F,
PFe).
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Figure 3.33. ®F{*H} NMR spectrum of compound 76 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): § = -15.8 (s, 2P, PPhy).
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Figure 3.34. 3P{*H} NMR spectrum of compound 76 in DMSO solution.

13C APT (100 MHz, DMSO): § = 184.7 (s, 2C, C=0); 180.2 (s, 2C, C=0); 169.0 (s, 2C,
Ph-C=C-CH;); 162.7 (s, 2C, Ph-C=C-CH); 140.8 (s, 2C, CipsoPh); 132.5 (s br, 8C,
CorthoPPh2); 131.2 (d, 4C, CipsoPPhy, Wcp = 33.1 Hz); 130.2 (s br, 2C, CparaPPhy); 128.8 (s
br, 8C, CmetaPPh2); 123.0 (g, 4C, CF3, Lcr = 272.7 Hz); 117.8 (s, 4C, CortnoPh-CFs); 114.7
(s, 2C, CparaPh-CF3); 40.1 (s, 2C, PPh2-CH2-CHo); 27.5 (m, 2C, PPhy-CH,-CHs).
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Figure 3.35. $3C APT spectrum of compound 76 in DMSO solution.
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MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [Cs2H3sCuF12N4O4P2] 1135.1467. Found

1135.1499.

Intens._J1 +MS, 0.1-1.0min #8-59, -Peak Bkgrnd
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Figure 3.36. MS (ESI+ p-TOF) compound 76.

Synthesis of compound 77

mz

To a solution of compound 71 (46 mg, 0.2 mmol) in acetonitrile (50 ml) was added
[Cu(NCMe)s]PFs (18.6 mg, 0.05 mmol) and the solution stirred for 2 hours. The solution
was concentrated under reduced pressure to approximately 1 ml and pentane (10 ml)

added to precipitate a white solid was collected and vacuum dried to give the product.

25



Yield: 30%.

_ /@/CF3
PhoP—N N

o) o)

j\;/( CF3 Acetone
+ 1/2 [Cu(NCMe)y]PFg ———— Cu
thP\/\” H/Q/ 4 6 ’

o) 0
_ /Q/CF3
PhoP—"N N

Scheme 3.8. Synthesis of compound 77.
'H NMR (ppm) (400 MHz, DMSO): 6 = 9.91 (s, 2H, NH-Ph-CF3); 7.72-7.56 (m, 30H,

HorthoPh‘CF?, + HmetaPh'CF3 + HorthoPPhZ + HmetaPPhZ +HparaPPh2 + NH'CHZ), 372 (m,
4H, PPh2-CH2-CHy); 2.73(m, 4H, PPh2-CH,-CHy).
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Figure 3.37. 'H NMR spectrum of compound 77 in DMSO solution.

BE{*H} NMR (ppm) (376 MHz, DMSO): & = -60.3 (s, 12F, CF3); -69.2, -71.1 (s, 6F,
PFe).
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Figure 3.38. ®®F{*H} NMR spectrum of compound 77 in DMSO solution.

31P{IH} NMR (ppm) (400MHz, DMSO): & = -15.4 (s, 2P, PPhy).
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Figure 3.39. 3P{*H} NMR spectrum of compound 77 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): 6 = 184.7 (s, 2C, C=0); 179.9 (s, 2C, C=0); 168.9
(s, 2C, C=C); 163.3 (s, 2C, C=C); 142.3 (s, 2C, Cipso-Ph); 132.5 (s br, 8C, CortnoPPhy);
130.2 (3 br, 2C, CparaPPhz): 128.8 (3 br, 8C, CretaPPh2); 126.5 (s, 4C, CparaPh-CFa); 123.0
(m, 4C, CF3); 118.0 (5, 4C, CorthoPh-CF3); 40.7(s, 2C, PPh2-CH2-CHy); 27.8 (s, 2C, PPh,-
CH2-CHy).
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Figure 3.40. 3C APT spectrum of compound 77 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CsoHa0CuFsN4O4P2] 999.1719. Found
999.1731.

'"‘9“55‘1. 1+ +MS, 0.1-1.0min #7-58, Peak Bkgrnd
164 99971731
0.754 1+ 1+
1000.1775 1001.1741
0.50 .
1002.1738
0.259 1+
1003.1800
= 1+ CsoHaoCuFeN4OsP2, 999.1719
1.00 999.1719
0.754 1+ 1+
1000.1752 1001.1723
0.50 1+
1002.1742
0.25 14
1003.1769
0.00 . . . 4 ' '
996 998 1000 1002 1004 1006 mz

Figure 3.41. MS (ESI+ p-TOF) compound 77.

Synthesis of compound 78
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To a solution of compound 72 (55 mg, 0.1 mmol) in acetonitrile (50 ml) was added
[Cu(NCMe)4]PFe (18.6 mg, 0.05 mmol) and the solution stirred for 2 hours. The solution
was concentrated under reduced pressure to approximately 1 ml and pentane (10 ml)

added to precipitate a white solid was collected and vacuum dried to give the product.

Yield: 35%.
o) 0 —| PFe
Php— N N
o o ‘ H H CF,4
Acetonitrile
+ 1/2 [Cu(NCMe),]PFg ——————» Cu o} O EF.C
N N 3
PhoP— " H/D/C% ‘ j\;ﬁ
N N
PhP— N N cF,

Scheme 3.9. Synthesis of compound 78.
'H NMR (ppm) (400 MHz, DMSO): & = 8.05 (m, 6H, HorthoPh-CF3 + HparaPh-CFs3); 7.50

(s, 8H, HortoPPh2); 7.37 (S, 2H, HparaPh-CFs); 4.82 (s, 4H, NH-CHao-Ph-CFs); 3.64(s, 4H,
PPho-CHo-CHy); 2.59(s, 4H, PPha-CHa-CHy).
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Figure 3.42. *H NMR spectrum of compound 78 in DMSO solution.
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BE{*H} NMR (ppm) (376 MHz, DMSO): § = -61.9 (s, 12F, CF3); -69.2, -71.1 (s, 6F,
PFe).
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Figure 3.43. ®F{*H} NMR spectrum of compound 78 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): § = -14.8 (s, 2P, PPhy).
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Figure 3.44. 3'P{*H} NMR spectrum of compound 78 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 183.1(s, 2C, C=0); 142.3 (s, 2C, CipsoPh);
132.4 (s br, 8C, CorthoPPhy); 130.6 (M, 4C, CipsoC-CF3); 130.1 (s, 2C, CparaPPh2); 128.7 (s
br, 8C, CmetaPPh2); 128.6 (s, 4C, CortnoPh-CF3); 123.3 (q, 4C, CF3, YJcr = 273.0 Hz); 121.3
(s, 2C, CparaPh-CF3); 45.8 (s, 2C, NH-CH2-Ph-CFs); 40.3(s, 2C, PPh,-CH2-CHy); 28.2
(m, 2C, PPh2-CH2-CHy).
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Figure 3.45. 3C APT spectrum of compound 78 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CssHa2CuF12N4O4P2] 1163.1780. Found
1163.1799.

'"‘9“55<1. 1+ +MS, 0.1-1.1min #7-64, -Peak Bkgrnd
e 11631799
6]
1+ 1+
49 1164.1824 1165.1803
1+
2 1166.1817 .
1167.1827
xadd T " CsaHa2CUF12N:04P, 1163.1780
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6
1+ 1+
47 1164.1812 11651786
1+
2 1166.1804 "
1167.1831
0 r . . d ] '
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Figure 3.46. MS (ESI+ p-TOF) compound 78.
Synthesis of compound 79

To a solution of compound 70 (53 mg, 0.1 mmol) in acetone (20 ml) was added
[AuCI(tht)] (32 mg, 0.1 mmol) and the solution stirred for 2 hours. The solution was
concentrated under reduced pressure to approximately 1 ml and pentane (10 ml) added to

precipitate a white solid was collected and vacuum dried to give the product.

Yield: 27%.
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Scheme 3.10. Synthesis of compound 79.
IH NMR (ppm) (400 MHz, DMSO): 6 = 10.14 (s, 1H, NH-Ph-CF3); 7.98 (s, 2H,

HorthoPh-CF3); 7.81 (m, 5H, HorthoPPh2 + NH-CHy); 7.68 (s, 1H, HparaPh-CF3); 7.56 (s,
6H, Hmeta+HparaPPh2); 318 (m, 2H, PPhZ‘CHZ'CHZ); 394 (m, 2H, PPhZ'CHZ'CHZ).
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Figure 3.47. *H NMR spectrum of compound 79 in DMSO solution.

YE{H} NMR (ppm) (376 MHz, DMSO): § = -63.6 (s, 3F, CF3).

33



-63.6

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

r-1000

T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -5 60 -70 ~-80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)

Figure 3.48. ®F{*H} NMR spectrum of compound 79 in DMSO solution.

31P{IH} NMR (ppm) (162 MHz, DMSO): § = 24.2 (s, 1P, PPhy).

24.2

2400
2200
2000
1800
1600
1400
1200
1000
800
600
400
200

A OO0 0000 A L A -

F-200

T T T T T T T T T T T T T T T
50 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0O -10 -20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

Figure 3.49. 3P{*H} NMR spectrum of compound 79 in DMSO solution.
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13C APT (ppm) (100 MHz, DMSO): § = 184.5 (s, 1C, C=0); 180.7 (s, 1C, C=0); 169.5
(s, 1C, Ph-C=C-CHy); 162.7 (s, 1C, Ph-C=C-CH>); 140.9 (s, 1C, Cipso-Ph ); 133.2 (d, 4C,
CorthoPPhz, 2Jcp = 13.5 Hz); 132.1 (d, 2C, CparaPPhy, 2Jcp = 2.2 Hz); 131.3 (q , 1C, Cipso-
Ph-CF3); 129.4 (d, 4C, CmetaPPhy, 2Jcp = 11.6 Hz); 129.0 (d, 2C, CipsoPPhy, 2Jcp = 60.8
Hz); 123.2 (g, 2C, CFs, YJcr = 272.8 Hz); 118.3 (s, 2C, CorthoPh-CF3); 114.9 (s, 1C,
CparaPh-CF3); 39.8 (M, 1C, PPh2-CH.-CH>); 28.4 (d, 1C, PPh,-CHp-CH , 2Jcp = 37.7H2).

MmN SR BT BT

TES T 26000

24000

— 184.5
— 180.7
— 169.5

— 162.8
4
3
3
3
2
28.
2
1
1
39.5
28.3

22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

' 2000

Ly [ L UTT‘ 1

r-2000

-4000

-6000

r-8000

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)

Figure 3.50. 3C APT spectrum of compound 79 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [C2sH19AUCIFsN20O2P] 768.0137. Found
791.0318 [C26H19AUCIFN202P + Na]*.

Intens. 1. +MS, 0.1-0.4min #7-20, -Peak Bkgrnd
4 1+
“06 7919318
“1 1+ 1+
793.0293
2] 792.0341 "
794.0335
A e ™ CaeMhoAUCIFeN;NaO;P, 791.0335
791.0335
6
1 1+ 1
793.0316
2] 792.0367 "
794.0341
0 T T T T T T T T T
788 789 790 791 792 793 794 795 796 mz

Figure 3.51. MS (ESI+ p-TOF) compound 79.
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Synthesis of compound 80

To a solution of compound 71 (46 mg, 0.1 mmol) in acetone (20 ml) was added
[AuCI(tht)] (32 mg, 0.1 mmol) and the solution stirred for 2 hours. The solution was
concentrated under reduced pressure to approximately 1 ml and pentane (10 ml) added to
precipitate a white solid was collected and vacuum dried to give the product.

Yield: 32%.
o o o) 0
+ AuCl(tht P
PhoP—""N N (tht) Ad H H

cr
Scheme 3.11. Synthesis of compound 80.

IH NMR (ppm) (400 MHz, DMSO): & = 9.87 (s, 1H, NH-Ph-CFs); 7.89 (s, 1H, NH-
CHZ), 778 (m, 4H, Horthoph'CF3); 767'754 (m, 10H, Hmeta+HparaPPh2+ HorthoPh'CF3+
HmetaPh-CF3); 3.96 (m, 2H, PPh,-CH»>-CH>), 3.18 (m, 2H, PPh2-CH>-CH>).
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Figure 3.52. 'H NMR spectrum of compound 80 in DMSO solution.
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9F{H} NMR (ppm) (376 MHz, DMSO): § = -57.3 (s, 3F, CFa).
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Figure 3.53. ®®F{*H} NMR spectrum of compound 80 in DMSO solution.

31P{IH} NMR (ppm) (162 MHz, DMSO): § = 27.5 (s, 1P, PPh,).
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Figure 3.54. 3P{*H} NMR spectrum of compound 80 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): § =184.4 (s, 1C, C=0); 180.4 (s, 1C, C=0); 169.3
(s, 1C, C=C); 163.3 (s, 1C, C=C); 142.4 (s, 1C, Cipso-Ph); 133.2 (d, 4C, CortnoPPhy, 2Jcp
= 13.5 Hz); 132.0 (d, 2C, CparaPPhz, 2Jcp = 2.7 Hz); 131.3 (d, 1C, CipsoPPhy, 1Jcp = 34.3
Hz); 129.4 (d, 4C, CmetaPPh2, 2Jcp = 11.7 Hz); 128.7 (s, 2C, Cipso-Ph-CF3); 126.6 (s, 2C,
CorthoPh-CF3); 122.5 (m, 1C, CF3); 118.1 (s, 2C, CmetaPh-CF3); 39.8 (m, 1C, PPhy-CH>-
CH2); 28.7 (d, 1C, PPh2-CH2-CHz, 2Jcp = 32.2 Hz).
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Figure 3.55. 3C APT spectrum of compound 80 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [C2sH20AuUCIFsN202P] 700.0584. Found
723.0442 [C25H20AUCIF3sN202P + Na]*.

Intens. 41 +MS, 0.1-0.4min #8-26, -Peak Bkgrnd

4 1+
X1,180< 723:0442

0.754

1+

0.50 1+
124,081 725.0446 W
0.25 726.0440

P 1+ CasH20AUCIF3N;NaO,P, 723.0461
1.004 723.0461

0.754

1+
0.504 1+
724.0493 7250442

0.254
0.00

1+
726.0467

721 722 723 724 725 726 727 728 mwz

Figure 3.56. MS (ESI+ pu-TOF) compound 80.
Synthesis of compound 81

To a solution of compound 72 (55 mg, 0.1 mmol) in acetone (20 ml) was added
[AuCI(tht)] (32 mg, 0.1 mmol) and the solution stirred for 2 hours. The solution was
concentrated under reduced pressure to approximately 1 ml and pentane (10 ml) added to

precipitate a white solid was collected and vacuum dried to give the product.

Yield: 38%.
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O O (0] O

+ AuCl(tht) ———° Ph, j\;f

Acetone

N N N N
PhoP—""N H‘\Q/CF?’ AU,P\/\H H/\Q/CF3
cl’

Scheme 3.12 Synthesis of compound 81.
'H NMR (ppm) (400 MHz, CD3CN): & = 7.95 (m, 3H, Ph-CFs); 7.73 (m, 4H, ortho
PPhy); 7.49 (m, 6H, meta, para PPhy); 6.69 (s br, 1H, NH-CH>-Ph-CF3); 6.53 (s br, 1H,

NH-CH,-CHy); 4.83 (d, 2H, NH-CH-PH-CF3, 3Juu= 6.3 Hz); 3.90 (m, 2H, NH-CH,-
CHy2); 3.01 (m, 2H, PPh2-CH.-CHy).
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Figure 3.57. 'H NMR spectrum of compound 81 in CDsCN solution.

PBFE{IH} NMR (ppm) (376 MHz, DMSO): 6 = -63.2 (s, 1P, CFs).
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Figure 3.58. F{*H} NMR spectrum of compound 81 in CDsCN solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): & = 24.6 (s, 1P, PPh).
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Figure 3.59. 3P{*H} NMR spectrum of compound 81 in CDsCN solution.
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13C APT (ppm) (100 MHz, DMSO): 3 = 184.2 (s, 1C, C=0); 168.7 (s, 1C, C=C): 142.9
(s, 1C, Cipso-Ph); 134.3 (d, 4C, CortnoPPhz, 2Jcp= 13.5 Hz); 133.0 (d, 2C, CparaPPhy, *Jcp=
2.6 Hz); 132.2 (d, CipsoPPhz); 130.3 (d, 4C, CretaPPh2, 3Jcp= 11.7 H); 129.9 (m, 2C, CF3);
1295 (s, 2C, CortoPh-CFs); 122.5 (s, 1C, CparaPh-CFs): 47.4 (s, 1C, NH-CHz-Ph-CF):
43.4 (s, 1C, PPh,-CH,-CHy); 30.7 (s, 1C, PPh2-CH2-CHy).
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Figure 3.60. 3C APT spectrum of compound 81 in CD3CN solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [C27H21AuCIFsN202P] 782.0593. Found
805.0477 [C27H21AuCIFN202P + Na]*.

- TS, 0.1-0.3min #7-16, Peak Bkgrnd
80500477
24
" 1+
11 806.0525 807.0433 .
808.0476
13T = CooHmAUCIFaN2Na0;P, 805 0491
805.0491
24
14+ Y
1] 8069524 807.0474 .
808.0498
0L T T T T T T T T
802 803 804 805 806 807 808 809 810 mz

Figure 3.61. MS (ESI+ p-TOF) compound 81.

Synthesis of compound 82

To a solution of compound 70 (53 mg, 0.1 mmol) in acetone (20 ml) was added

[AuCI(tht)] (32 mg, 0.1 mmol) and the solution stirred. 2 hours later, 2-mercaptopyridine
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was added (11 mg, 0.1 mmol) with an excess of K2CO3 and the solution stirred overnight.
The solution was filtered through celite, the filtrate concentrated under reduced pressure
to approximately 1 ml and Et>O (10 ml) added to precipitate a white solid was collected

and vacuum dried to give the product.

Yield: 40%.

N P 1) AuCl(tht) /EE/\H N‘@

ﬁ 2) 2-mercaptopyridine/ K,CO3 }Au CF3
thP\/\N N CH,CN 4 S

Scheme 3.13. Synthesis of compound 82.
IH NMR (ppm) (400 MHz, DMSO): & = 8.22 (d, 1H, 1, Y3Jun = 4.2 Hz); 7.91 (m, 4H,
Horthopphz); 756 (m, 8H, Hmeta+HparaPPh2+ Horthoph'CF3); 733 (m, 3H, 3+4+ Hparaph'
CFs); 6.89 (t, 1H, 2, Wnn = 6.4 Hz); 3.71 (M, 2H, PPhy-CH,-CHy); 3.17 (m, 2H, PPh,-
CH2-CHy).
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Figure 3.62. 'H NMR spectrum of compound 82 in DMSO solution.
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9F{H} NMR (ppm) (376 MHz, DMSO): § = -61.5 (s, 1F, CFs).
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Figure 3.63. ®®F{*H} NMR spectrum of compound 82 in DMSO solution.

31P{IH} NMR (ppm) (400 MHz, DMSO): § = 29.3 (s, 1P, PPh,).
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Figure 3.64. 3P{*H} NMR spectrum of compound 82 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 148.4 (s, 1C, 1): 136.6:125.8 (s, 2C, 3,4); 133.3
(d, 4C, CortnoPPhy, 2Jcp = 33.1 Hz); 131.7 (s, 2C, CparaPPh2); 130.0 (m, 2C, CF3); 129.4
(d, 4C, CrewPPhy, 3Jcp = 11.3 Hz): 118.0 (s, 1C, 2); 39.6 (s, 1C, PPhp-CH,-CHy): 29.6
(m, 1C, PPh2-CH2-CHy>).
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Figure 3.65. 13C APT spectrum of compound 82 in DMSO solution.

MS (ESI+ u-TOF): m/z (%)= [M]* Calcd for [CaiH2sAUFsN3O2PS] 844.0891. Found
844.0856.

3
xE

+MS, 0.1-0.3min #8-18, -Peak Bkgrnd
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Figure 3.66. MS (ESI+ p-TOF) compound 82.
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Synthesis of compound 83

To a solution of compound 71 (46 mg, 0.1 mmol) in acetone (20 ml) was added
[AuClI(tht)] (32 mg, 0.1 mmol) and the solution stirred. 2 hours later, 2-mercaptopyridine
was added (11 mg, 0.1 mmol) with an excess of K2CO3 and the solution stirred overnight.
The solution was filtered through celite and concentrated under reduced pressure to
approximately 1 ml and Et2O (10 ml) added to precipitate a white solid was collected and

vacuum dried to give the product.

Yield: 52%.

_ CF
o) 0 Ph 3
1) AuCl(tht) P> /™N N/Q/

j\;/( /@/CFs 2) 2-mercaptopyridine/ K,CO3 }Au/ H H
PhP—"N N DMSO 4 s

Scheme 3.14. Synthesis of compound 83.

'H NMR (ppm) (400 MHz, DMSO): § =8.21 (m, 1H, 1); 7.94 (m, 4H, HorthoPPh2); 7.55
(m, 8H, HmetaPPh2 + HorthoPh-CF3 + HmetaPh-CF3); 7.31 (m, 2H, 3+4); 6.88 (m, 1H, 2);
3.94 (m, 2H, PPh,-CH2-CH>); 3.19 (m, 2H, PPh,-CH2-CHy).
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Figure 3.67. *H NMR spectrum of compound 83 in DMSO solution.
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19F{H} NMR (ppm) (376 MHz, DMSO): & = -59.9 (s, 3F, CFa).
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Figure 3.68. ®®F{*H} NMR spectrum of compound 83 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): & = 29.4 (s, 1P, PPhy).
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Figure 3.69. 3P{*H} NMR spectrum of compound 83 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): § = 148.3 (s, 1C, 1); 136.6:125.8 (s, 2C, 3,4); 133.4
(d, 4C, CormoPPhz, 2Jcp = 13.7 Hz); 131.8 (5, 2C, CparaPPhy); 130.3 (s, 2C, CortnoPh-CFa);
129.8 (s, 1C, CipsoPPhy); 129.3 (d, 4C, CmetaPPhg, 3Jcp = 11.3 Hz); 128.6 (S, 2C, CmetaPh-
CFs); 118.0 (s, 1C, 2); 41.1 (s, 1C, PPh2-CH2-CHy); 28.6 (m, 1C, PPhy-CH,-CHy).
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Figure 3.70. *3C APT spectrum of compound 83 in DMSO solution.

MS (ESI+ u-TOF): m/z (%)= [M]* Calcd for [CaoH2sAUFsN3O2PS] 775.0939. Found
798.0804 [CaoH24AUF2N30,PS + NaJ*.

|men54. 1 " +MS, 0.2-0.3min #8-18, -Peak Bkgrnd
x10%5 7980804
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Figure 3.71. MS (ESI+ p-TOF) compound 83.

Synthesis of compound 84
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To a solution of compound 72 (55 mg, 0.1 mmol) in acetone (20 ml) was added
[AuCI(tht)] (32 mg, 0.1 mmol) and the solution stirred. 2 hours later, 2-mercaptopyridine
was added (11 mg, 0.1 mmol) with an excess of K2CO3 and the solution stirred overnight.
The solution was filtered through celite and concentrated under reduced pressure to
approximately 1 ml and Et2O (10 ml) added to precipitate a white solid was collected and

vacuum dried to give the product.

Yield: 39%.
o o o 6]
1) AuCl(tht)
2) 2-mercaptopyridine/ K,CO Ph
Php— N N ) A pt - — /P\Z/\H H CF
2 H H CF3 cetone }Au 3
4 S
—=
F3C
F3C 3 \ /N 3
2

Scheme 3.15. Synthesis of compound 84.

IH NMR (ppm) (400 MHz, DMSO): & = 8.20 (s, 1H, 1): 8.04 (M, 3H, HornoPh-CFa+
HparaPh-CF3); 7.90 (m, 4H, HorthoPPh2); 7.54 (m, 6H, Hmetat+HparaPPh2); 7.33 (m, 2H,
3+4); 6.90 (s, LH, 2): 4.81 (s, 2H, NH-CH,-Ph-CF3); 3.89 (m, 2H, PPh,-CHp-CHy): 3.12
(m, 2H, PPh2-CH2-CHy).
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Figure 3.72. *H NMR spectrum of compound 84 in DMSO solution.

PFE{H} NMR (ppm) (376 MHz, DMSO): 6 = -61.2 (s, 1F, CFs).
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Figure 3.73. ®F{*H} NMR spectrum of compound 84 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): & = 29.7 (s, 1P, PPhy).
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Figure 3.74. 3P{*H} NMR spectrum of compound 84 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): 5 = 182.6 (s, 1C, C=0): 148.3 (s, 1C, 1); 142.4 (s,
1C, Cipso-Ph); 136.6; 125.8 (s, 2C, 3,4); 133.3 (d, 4C, CorthoPPhg, 2Jcp = 13.7 Hz); 131.7(s,
2C, CparaPPh2); 130.4 (M, 2C, CipssC-CFa): 129.3 (d, 4C, CrewaPPhz, 3Jcp = 11.2 Hz): 128.6
(s, 2C, CornoPh-CF3); 124.6 (m, 2C, CFs): 121.3 (s, 1C, CparaPh-CFs): 118.1 (s, 1C, 2):
45.8 (s, 2H, NH-CH2-Ph-CFs3); 40.1 (s, 1C, PPh2-CH2-CHy); 28.7 (s, 1C, PPh2-CH2-CHy).
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Figure 3.75. 3C APT spectrum of compound 84 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]* Calcd for [Cs2H26AuFsN302PS] 858.1048. Found

858.1013.

Intens. . B
" +
XIOGA 858:1013

49 1+
859.1052
24

1+
860.1052

+MS, 0.1-0.4min #6-21, -Peak Bkgrnd

x10Q‘1. 1+
858.1048

1+
859.1079

o N »
L

1+
860.1069

CazHaAUFN;0,PS, 858.1048

856 857 858 859

Figure 3.76. MS (ESI+ pu-TOF) compound 84.

Synthesis of compound 85

860

To a solution of compound 70 (53 mg, 0.1 mmol) in acetone (20 ml) was added

[AuCI(tht)] (32 mg, 0.1 mmol) and the solution stirred. 2 hours later, thioglucose was

added (36 mg, 0.1 mmol) with an excess of KoCOz and the solution stirred overnight. The

solution was filtered through celite, the filtrate concentrated under reduced pressure to

approximately 1 ml and Et>O (10 ml) added to precipitate a white solid was collected and

vacuum dried to give the product.

Yield: 52%.
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Scheme 3.16. Synthesis of compound 85.

'H NMR (ppm) (400 MHz, DMSO): & = 7.88 (m, 4H, HorthoPPh); 7.83 (s br, 2H,
HorthoPh-CF3); 7.55 (s br, 6H, Hmeta+HparaPPh2); 7.22 (s br, 1H, HparaPh-CF3); 5.30 (d,
1H, 6, 3Jn.n = 9.2 Hz); 5.15 (t, 1H, 4, 3Jn.n = 9.5 Hz); 4.90 (t, 1H, 3,%Jn.n = 9.7 Hz); 4.83
(t, 1H, 5, 331 = 9.5 Hz); 4.09 (dt, 1H, 2, 3Jn.n = 9.1, 12.5 Hz); 3.98 (d, 2H, 1, 3Jn-n =
11.2 Hz); 3.85 (s br, 2H, PPh,-CH2-CHy); 3.12 (m, 2H, PPh,-CH2-CHy), 1.97-1.83 (m,
12H, CHs).
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Figure 3.77. *H NMR spectrum of compound 85 in DMSO solution.

19F{H} NMR (ppm) (376 MHz, DMSO): § = -61.5 (s, 1F, CFs).
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Figure 3.78. ®F{*H} NMR spectrum of compound 85 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): § = 29.8 (s, 1P, PPh,).
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Figure 3.79. 3P{*H} NMR spectrum of compound 85 in DMSO solution.
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13C APT (ppm) (400 MHz, DMSO): & = 170.0-169.0 (s, 4C, OC=0); 133.4 (m, 4C,
CorthoPPh2); 131.7 (S, 2C, CparaPPhy); 130.2 (m, 1C, CipsoPPh2); 129.2 (d, 4C, CretaPPhy,
2Jcp = 11.2 2); 125.3 (m, 2C, CFs); 81.7 (s, 1C, 6); 77.1 (s, 1C, 5); 74.3 (s, 1C, 2); 73.3
(s, 1C, 4); 68.6 (s, 1C, 3); 62.3 (s, 1C, 1); 39.8 (m, 1C, PPh,-CH,-CH,); 31.1 (d, 1C, PPh,-
CH2-CHa, 2Jcp = 43.5 Hz); 20.7-20.3 (s, 4C, CHa).
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Figure 3.80. 3C APT spectrum of compound 85 in DMSO solution.

MS (ESI+ p-TOF): m/z (%)= [M]" Calcd for [CaoH3sAuFsN2011PS] 775.0939. Found
1096.1498 [CaoH3sAuFsN2011PS + Na]*.

Intens. J1 . +MS, 0.2-0.3min #10-16, -Peak Bkgrnd
6000~ 111931388
4000 1+
11201174
2000~ 1+
11211357
0
1. " CaoH3sAUFeN;NaO,,PS, 1119.1396
6000 1119.1396
4000 1+
1120.1428
2000 1+
1121.1429 1+
1122.1440
0 T T T T 7 T T
1114 1116 1118 1120 1122 1124 1126 mz

Figure 3.81. MS (ESI+ p-TOF) compound 85.

Synthesis of compound 86



To a solution of compound 71 (46 mg, 0.1 mmol) in acetone (20 ml) was added
[AuClI(tht)] (32 mg, 0.1 mmol) and the solution stirred. 2 hours later, thioglucose was
added (36 mg, 0.1 mmol) with an excess of KoCOz and the solution stirred overnight. The
solution was filtered through celite and concentrated under reduced pressure to
approximately 1 ml and Et2O (10 ml) added to precipitate a white solid was collected and

vacuum dried to give the product.

Yield: 56%.

F
0 0 Ph, jj( CFs
1) AuCl(tht) PN N

j\;/( @/CFs 2) Thioglucose/ K,CO4 _ OR ﬁ\u/ H H
thp\/\u N Acetone 1 S

H 2
6
RO,/ |
5
RO™4 OR

Scheme 3.17. Synthesis of compound 86.
IH NMR (ppm) (400 MHz, DMSO): 6 = 7.87-7.55 (m, 14H, PPh2 + Ph-CF3); 5.32 (d,
1H, 6, 3Jun = 9.3 Hz); 5.16 (t, 1H, 4, 3J4n =95 Hz); 4.90 (m, 2H, 5 + 3); 4.10 (m, 1H,
2); 4.00 (m, 2H, 1); 3.90 (m, 2H, PPh,-CH,-CHy); 3.16 (s br, 2H, PPh,-CH,-CHy); 1.97-
1.83 (m, 12H, CHy).
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Figure 3.82. *H NMR spectrum of compound 86 in DMSO solution.

PFE{H} NMR (ppm) (376 MHz, DMSO): 6 = -60.1 (s, 1F, CFs).
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Figure 3.83. ®®F{*H} NMR spectrum of compound 86 in DMSO solution.

3LP{IH} NMR (ppm) (162 MHz, DMSO): & = 29.9 (s, 1P, PPhy).
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Figure 3.84. 3'P{*H} NMR spectrum of compound 86 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): & = 184.4 (s, 1C, C=0); 180.4 (s, 1C, C=0); 169.5
(s, 4C, OC=0); 163.5 (s, 1C, C=C); 142.6 (s, 1C, CipsoPh); 133.3 (m, 4C, CortnoPPhz, 2Jcp
= 24.9 Hz); 131.8 (s, 2C, CparaPPhy); 130.3 (M, 1C, CipsoPPh2); 129.2 (d, 4C, CrretaPPha,
3Jcp = 11.2 Hz); 126.6 (S, 2C, CornoPh-CFa); 125.8 (m, 1C, CF3); 118.2 (S, 2C, CrewaPh-
CFs); 81.7 (s, 1C, 6); 77.1 (s, 1C, 5): 74.3 (s, 1C, 2); 73.3 (s, 1C, 4); 68.6 (s, 1C, 3); 62.4
(s, 1C, 1); 40.1 (m, 1C, PPh2-CH2-CH); 28.4 (d, 1C, PPho-CH2-CHz, 2Jcp = 33.9 Hz);
20.4 (s, 4C, CHa).
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Figure 3.85. $3C APT spectrum of compound 86 in DMSO solution.

MS (ESI+ u-TOF): m/z (%)= [M]* Calcd for [C3sH39sAuF3N2011PS] 1028.1624. Found
1051.1557 [C39H39AUF3N2011PS + Na]*.

Intens. +MS, 0.3min #16
4 1+
x10 10511557
100
0.753

1+
1052.1629
0.504

1+
0.254 1053.1595 1+
1054.2083

gi%QA CasHasAuF3N;NaOyPS, 1051.1522
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1.004 05115
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0.00
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Figure 3.86. MS (ESI+ p-TOF) compound 86.

Synthesis of compound 87

To a solution of compound 72 (55 mg, 0.1 mmol) in acetone (20 ml) was added
[AuCI(tht)] (32 mg, 0.1 mmol) and the solution stirred. 2 hours later, thioglucose was
added (36 mg, 0.1 mmol) with an excess of KoCOz and the solution stirred overnight. The

solution was filtered through celite and concentrated under reduced pressure to
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approximately 1 ml and Et2O (10 ml) added to precipitate a white solid was collected and

vacuum dried to give the product.

Yield: 53%.
o, 0
o o Ph jé/(
1) AuCl(tht) p—/ N N
2) Thioglucose/ K,CO4 _ OR ﬁu/
NN o]
thP\/\H N CF, Acetone ” :
RO, /]
5
FsC RO4 OR

Scheme 3.18. Synthesis of compound 87.

IH NMR (ppm) (400 MHz, DMSO): & = 8.05 (s, 3H, HortnoPh-CFa+ HparaPh-CFs); 7.84
(M, 4H, HortnoPPh); 7.54 (5, 6H, Hmeta+HparaPPh2): 5.33 (M, 1H, 6); 5.17 (t, 1H, 4, 3Jn =
9.5 Hz); 4.90 (M, 4H, 3+5+ NH-CH2-Ph-CFs); 4.10 (m, 1H, 2,); 3.99 (d, 2H, 1, 3Jnn =
10.5 Hz); 3.84(s br, 2H, PPh2-CHp-CHy); 3.11 (m, 2H, PPha-CH2-CHy), 1.98 (m, 12H,

CHa).
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Figure 3.87. *H NMR spectrum of compound 87 in DMSO solution.
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19F{H} NMR (ppm) (376 MHz, DMSO): & = -61.2 (s, 1F, CFa).
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Figure 3.88.2°F{*H} NMR spectrum of compound 87 in DMSO solution.

3P{IH} NMR (ppm) (162 MHz, DMSO): § = 30.2 (s, 1P, PPh,).
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Figure 3.89. 3'P{*H} NMR spectrum of compound 87 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO0): & = 182.6 (s, 1C, C=0); 170.0 (s, 4C, OC=0);
142.4 (s, 1C, Cipso-Ph); 133.2 (m, 4C, CorhoPPhy, 2Jcp = 24.7 Hz); 131.7 (s, 2C,
CparaPPhy); 130.2 (M, 3C, CipsoPPha+ CipsoC-CF3); 129.2 (d, 4C, CmetaPPh2,2Jcp = 11.2 2);
128.6 (S, CorthoPh-CF3); 123.3 (g, 2C, CF3, YJcr = 272.9 Hz); 121.3 (s, 1C, CparaPh-CFs);
81.7 (s, 1C, 6); 77.2 (s, 1C, 5); 74.3 (s, 1C, 2); 73.3 (s, 1C, 4); 68.6 (s, 1C, 3); 62.3 (s, 1C,
1); 45.7 (s, 2H, NH-CH2-Ph-CF3); 38.9 (m, 1C, PPh2-CH2-CHa); 31.1 (d, 1C, PPhp-CHo-
CHpz, 2Jcp = 38.7 Hz); 20.4(s, 4C, CHa).
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Figure 3.90. 3C APT spectrum of compound 87 in DMSO solution.

MS (ESI+ u-TOF): m/z (%)= [M]* Calcd for [Ca1Ha0AUFsN2011PS] 1110.1651. Found
1133.1549 [C41Ha0AUFeN2011PS + Na]™.

Intens. | +MS, 0.2-0.2min #9-10
x104 1+
08 1133:1549
0.6 1+
04 1134.1675
! 1+
0.2+ 1135.1530 1+
1136.1653
0.0,
4 1+ CoMlaoAUFN2NaOPS, 1133 1553
084 1133.1553
0.6 "
044 1134.1585
1+
0.2 1135.1587 1+
1136.1598
0.0 T T T T T T T T T
1126 1128 1130 1132 1134 1136 1138 1140 142 miz

Figure 3.91. MS (ESI+ pu-TOF) compound 87.
Synthesis of compound 88

To a solution of 3,4-Dimethoxy-3-cyclobutene-1,2-dione (29 mg, 0.2 mmol) in methanol
(5 ml) was added 4-(trifluoromethyl)aniline (25 pL, 0.2 mmol) and the solution stirred.
21 hours later, 2-aminoethanol was added (12 pL, 0.2 mmol) and the solution stirred for
24 h. The solution was concentrated under reduced pressure to approximately 1 ml and
Et2O (10 ml) added to precipitate a white solid was collected and vacuum dried to give
the product.
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Yield: 70%.

0} O
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H

Scheme 3.19. Synthesis of compound 88.
IH NMR (ppm) (400 MHz, DMSO): 6 = 10.01 (s, 1H, NH-Ph); 7.91 (s, 1H, NH-CH>);

7.67-7.61 (m, 4H, Ph); 5.03 (s, 1H, OH); 3.67 (m, 2H, OH-CH2-CH,-NH); 3.58 (m, 2H,
OH-CH2-CHz-NH).

10.01
791
_-7.67
=761
5.03
_-367
~3.58

1100

1000

900

800

700

600

500

400

300

200

r100

. JUL

i

1.9
2.4

+-100
T T T T T T T 1
4 3 2 1 0 -1 -2 -3

Lo L
L

T T
7 6 5
f1 (ppm)

Figure 3.92. 'H NMR spectrum of compound 88 in DMSO solution.

9FE{IH} NMR (ppm) (376 MHz, DMSO): & = -60.1 (s, 3F, CFs3).
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Figure 3.93. ®®F{*H} NMR spectrum of compound 88 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): 6 = 184.8 (s, 1C, C=0); 180.1 (s, 1C, C=0); 169.8
(s, 1C, Ph-C=C-CHy); 162.9 (s, 1C, Ph-C=C-CHy>); 142.7 (s, 1C, Cipso-Ph); 126.6 (s, 2C,
CorthoPh-CF3); 124.5 (q, 2C, CFs, e = 271.2 Hz); 122.2 (g, 1C, Cipso-Ph-CF3, ZJcp =
32.1 Hz); 117.8 (s, 2C, CmetaPh-CF3); 60.5 (s, 2H, OH-CH>-CH>-NH); 46.3 (s, 2H, OH-
CH,-CH2-NH).
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Figure 3.94. 3C APT spectrum of compound 88 in DMSO solution.
Synthesis of compound 89

To a solution of 3,4-Dimethoxy-3-cyclobutene-1,2-dione (29 mg, 0.2 mmol) in methanol
(5 ml) was added 4-(trifluoromethyl)aniline (25 pL, 0.2 mmol) and the solution stirred.
21 hours later, 2-methoxyethylamine was added (17 pL, 0.2 mmol) and the solution
stirred for 24 h. The solution was concentrated under reduced pressure to approximately
1 ml and Et2O (10 ml) added to precipitate a white solid was collected and vacuum dried

to give the product.

Yield: 65%.
0 o)
0 0
H.N MeO
ﬁ + 2 \©\ \/\NHZ » i /@/CF:;
MeO OMe CF3 Meo— "N N

Scheme 3.20. Synthesis of compound 89.
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IH NMR (ppm) (400 MHz, DMSO): § = 9.99 (s, 1H, NH-Ph); 7.88 (s, 1H, NH-CHy);
7.67-7.62 (m, 4H, Ph); 3.78 (s, 2H, MeO-CH,-CHz-NH); 3.52 (t, 2H, MeO-CH,-CHo-
NH, 3Jcp = 5.0 Hz); 3.32 (s, 3H, OMe).
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Figure 3.95. 'H NMR spectrum of compound 89 in DMSO solution.

19F 1H} NMR (ppm) (376 MHz, DMSO): & = -60.1 (s, 3F, CFs3).
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Figure 3.96. ®®F{*H} NMR spectrum of compound 89 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): 6 = 184.7 (s, 1C, C=0); 180.2 (s, 1C, C=0); 169.7
(s, 1C, Ph-C=C-CHy); 162.9 (s, 1C, Ph-C=C-CHy); 142.7 (s, 1C, CipsoPh); 126.7 (s, 2C,
CorthoPh-CF3); 124.5 (q, 2C, CF3, YJcr = 271.2 Hz); 122.3 (¢, 1C, CipsoPh-CFs3, 2Jcp = 31.9
Hz); 117.9 (s, 2C, CmetaPh-CF3); 71.3 (s, 2H, OMe-CH2-CH2-NH); 58.0 (s, 1C, OMe);
43.5 (s, 2H, OMe-CH,-CH>-NH).

68



40000

—184.7
— 1802
—169.7
—162.9
142.7
\-126.7
—122.1
1179
713
58.0
43.5

35000
30000
25000
20000
15000
10000

| ‘ 5000

r-5000

r-10000

T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)

Figure 3.97. 3C APT spectrum of compound 89 in DMSO solution.
Synthesis of compound 90

To a solution of 3,4-Dimethoxy-3-cyclobutene-1,2-dione (29 mg, 0.2 mmol) in methanol
(5 ml) was added 4-(trifluoromethyl)aniline (25 pL, 0.2 mmol) and the solution stirred.
21 hours later, 1-pentamine was added (23 uL, 0.2 mmol) and the solution stirred for 24
h. The solution was concentrated under reduced pressure to approximately 1 ml and Et,O

(10 ml) added to precipitate a white solid was collected and vacuum dried to give the

product.
Yield: 84%.
o] 0
o) 0
ﬁ + H2N\©\ \/\/\NHZ‘ ﬁ @/CF3
o N N
MeO OMe CF,4 \/\/\H H

Scheme 3.21. Synthesis of compound 90.

IH NMR (ppm) (400 MHz, DMSO): 8 = 9.88 (s, 1H, NH-Ph): 7.72 (s, 1H, NH-CHy);
7.66-7.61 (M, 4H, Ph); 3.59 (m, 2H, CHs-CH,-CH2-CH,-CH2-NH); 1.57 (m, 2H, CHa-
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CH2-CH2-CH2-CH2-NH); 1.31 (m, 4H, CH3-CH2-CH2-CH2-CH2-NH); 0.88 (t, 3H, CHa-
CH2-CH2-CH2-CH2-NH, 3Jun = 6.5 Hz).
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Figure 3.98. 'H NMR spectrum of compound 90 in DMSO solution.

BFE{IH} NMR (ppm) (376 MHz, DMSO): & = -60.1 (s, 3F, CFs).
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Figure 3.99. *F {*H} NMR spectrum of compound 90 in DMSO solution.

13C APT (ppm) (100 MHz, DMSO): 8 = 184.7 (s, 1C, C=0); 180.0 (s, 1C, C=0); 169.7
(s, 1C, Ph-C=C-CHy); 162.8 (s, 1C, Ph-C=C-CHy>); 142.6 (s, 1C, Cipso-Ph); 126.6 (s, 2C,
CorthoPh-CF3); 124.5 (q, 2C, CFs, e = 271.1 Hz); 122.3 (g, 1C, Cipso-Ph-CF3, ZJcp =
32.1 Hz); 117.9 (s, 2C, CmetaPh-CF3); 43.7 (s, 1C, CH3-CH2-CH2-CH2-CH2-NH); 30.2 (s,
1C, CH3-CH2-CH2-CH2-CH2-NH); 28.0, 21.7 (s, 2C, CH3-CH2-CH2-CH2-CH2-NH); 13.8
(s, 1C, CH3-CH2-CH2-CH2-CH2-NH).
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Figure 3.100.: *3C APT spectrum of compound 90 in DMSO solution.
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