11 i N T T S T (N TP

' o v ~v € o ~ o A
-~ ”y ” . V' om
1~ A4l %1
PRV AP
” ” ”
s 1.1 . O,J'J >'| Lo
T T I R P
R T (e S T U TP TR B B
B T T s O T R I "
R N T S I TR T
A A
’”.I Hv .I J |_ . ” . . . ” _ . = N.I ..l . . . X ” ..l



Ivane Javakhishvili Thilisi State University
Faculty of Exact and Natural Sciences

Chemistry Departnent

Marina Soselia

The Synthesis andSudy of AdamantaneFragment ntaining

Some Heterocycles

PhD thesis

Supervisors
Doctoral program coordinator
Doctor of Chemical Siences

Professor Academicion of Georgian National Academy Shota Samsoniya

Scientific advisors

Academicion,Professoy

Doctor of Chemical Sciences: Shota Samsoniya

Doctor in Chemistry: Davit Zurabishvili
Thilisi

2019



LA R IR I (P A I N1 G IR IS AR R PP B (N
T s NV £ N S P 1 TS IR I FO I AR I AT ENADPRT N, B I
o T B W E B RN TS B T T I A T RN R ST DU
U B % N I U R I T BT T I T SUMT SV T TS B RS I R
[ IS N (S U s * A (AN SO T I T S N S

~ — ~

T IR BT T S O S AT BT IE RPN ST R B

LR I B IR 10> I B R DR NS e I D SR S S B B
I T T R S, 1 IS P UL R B
T S S U KRN N N S 1 O S R 2 T S T
S B SRS I T P 0 L T R S R BTN A A S T S
R TS b PO D A IUR TR (A P I DO T N (N S TP
T T W, IR R | IV U U N B N W 1. 117

(T B SR ¢ TR TR [, 5 ¥ TR AN N BN IR T B ISR B

J T R S I Y AR 11 I <) SR A AR BV I O S P T A T
ST T T T EUR RN | 51 (-225 IV & IR N AT o S I A e I N P B

SR T T DU U ST R T I A S TR B I IUR A B &

(1—1 J _I . _I ))_:2_)1 ,: ” _§H_11 . ” J 1[4‘)5:]_{ L L_I 'L_ l|:° nA . . r _I ) r P ,11 ” X ” X -I ”
(o dePBassL T A AT T T e T e e T T

— ~ AL >x a > N '~ ~ L ~

R T e I I A B T

o o ~ o~



Anotation

Adamantane derivativesare distinguished withwide range of biological activitywhich is
proven by successful usage of preparations made of adamantine moiety in different branches of
pharmaceutical chemistryAs a result of the research of adamantan compound, the relationship
between Adanantans unique structure and its chemical and biological properties has been
studied. During input of bulk liphophilic adamantane moiety in the proved medicationsor
biologically active moleculen most cases is improvegholecule 6 s bi ol ogi cald ughsa
lipopilycity and prolonged actionis enhancel, and at the same timgtoxicity and side negative

effectsis reducal.

The aim of our researchwas the synthesis ofthe new biologically active substances by
addition of adamantane core in biologically importanheterocycle such as benzimidazoje

benzoxazole and tricyclic imidazo[4;®&]benzoxazole.

New derivatives of 2-(adamantarl-yl)benzimidazole with 5(or 6)}substiuted groups were
synthesized. In the row of dicyclic benzoxazoles were obtained and studiedl-(2-
aryl/alkylbenzoxazot6-yl)adamantanl-carboxamides In fused tricyclic systems were
synthesized 7-(1-adamanty)-2-aryl-6H-imidazg4,5-]benzoxazoles The relationship beéween

structure andbiological activity of synthesized compounds werstudiedby online Pass program
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. N Hol411, 1 ceH"1L, " " T oAl L1,
St AT e 0 i it v 0 57,10121632, 10 - 1 7
T.t 27 10T 67710121932 0 L - 4D 0 L, L 17
# R HY | Lo T e O3 BN T N I IR T
1 oL .. 1 v, v 17 Lo, 1 L. 17’ i 1 L L
6 ? O 3461, 3345, | (DMSO-de): i 1.591.70 (m, | (DMSO-de):li 28.07 (X H), 36.42 | HR-MS(CI, 70 eV):
3201, 2901, | 6H, Ad), 1.831.90 (m, 6H, (3 CHy), 42.90 (3 CH), 41.00 mz~ o | .374.20
Wtan _<o 2846, 1658, | Ad), 1.952.01 (m, 3H, Ad), (C), 110.05 (CH), 128.87 (CH), | (CaaH2sN202");
o 5.60 (s, 2H, NH), 6.78 (d, 1H, | 138.15 (CH), 138.43 (CH), o1« 8741997
j«@ Ar), 7.04-7.43 (m, 1H, Ar), 140.31 (C), 142.51 (C), 143.39, | [M]*
7.457.53 (m, 2H, Ar),7.55 144.94, #9.13, 169.60 (C),
7.65 (m, 3H, Ar), 8.16 (s, 1H, | 187.55 (C)187.98 C), 198.03
Ar), 8.79 (s, 1H, NH) (©)
5 g O 3363, 2915, | DMSO: 12.71 (1H, brs NH), 7.| (DMSO-ds, 125 MHz),l: 177.61 | -
2861, 1689, | 84 (1H, s, NHCO), 7.69 (2H, s, (C=0), 168.60 (C=0), 145.27,
1627, 1550, | Ar), 7.66-7.41 (6H, m, Ar), 144.88, 132.54,130.69, 129.48
NN 1457 2.21-2.08 (3H, m, Ad), 2.03 | (2C), 129.35, 128.34, 128.29,
@NYO 1.75 (8H, m, 5HAd] 13H 128.24,118.31, 116.41, 111.8,
CHs), 1.731.43 (6H, m, Ad 50.69, 42.06, 41.3%,0.02, 37.59
(3C), 34.95, 28.42 (3C), 23.63
(1C-CHs)
7 ] ) | 3361,2904, | (DMSO-de): i 12.53 (1H, br.s, | (DMSO-de): i 195.63 (C), HR-MS (ESI. pos.
2850, 2772, | NH), 7.85 (1H, s, Ar), 7.74 138.17, 131.87 (2C), 130.13, Mode): T
BN 2674, 2622, | 7.7288 (2H, m, Ar), 7.66 (1H, | 129.32 (4C), 128.28 (4), 123.32 | 357.1889
@ 2596 t, J=7.6, Ar), 7.62 (2H, s, Ar), | (10), 40.55(3C), 35.98 (3C), (CaaH25N20),
7.56 (2H, t, J=7.6), 2.07 (9H, | 35.06 (1C), 27.55 (3C) 1. .+ 3571973
m, Ad), 1.77 (6H, m, Ad) M + H¥|
10 R o__ | 3354,2926,| CDCE, i: 10.90 (s, 1H), 9.00 | CDCh, ii: 177.55 (C), 164.25 (C)| MS  (ESI.  pos.
2849, 2353, | (d, J= 8.9 Hz, 1H), 8.91 (s, 138.77 (C), 136.43 (CH), 135.56/ Mode)” . , 395.1
d 2323 1720, | 1H), 8.28 (d, J = 8.6 Hz, 1H), | (C), 127.46 (CH), 124.9%)), 583 (CoH24N2NaOs),
N L7 1509, 1443, | 4.44 (q, J = 6.8 Hz, 2H), 212 | 121.68 (CH), 61.65 (C¥), 42.68 | , 1 . . + 395.2888
Q 1376 2.21 (m, 3H), 1.972.09 (m, (CH), 39.04 (3 CH), 36.26 (3 [M+Na].
6H), 1.751.91 (m, 6H), 1.45 (t,| CH2), 27.99 (3 CH), 14.27 (CHi
J=6.9 Hz, 3H)
11 < o__ | 3426,3363, | CDCh, i: 7.587.76 (m, 3 H), | CDCh, i 176.78 (C), 166.34 (C)] MS (ESI. pos.
3289, 2903, | 4.35 (q, J = 7.1 Hz, 2H), 1.86 | 139.23 (C), 129.85 (C), 128.09 | Mode): T
d 2849, 2321 | 2.24 (m, 9 H), 1.621.86 (M, 6 | (C), 123.78 (CH), 121.63 (CH), | (CzoHzeN2NaQs),
N oLy 1715,1643, | H), 1.39 (t, J = 7.1 Hz, 3 H) 119.81 (CH), 60.90 (82), 41.63 | 365.1841. , 1 . _ |
Q 1593, 1517 (C), 39.39 (3 CH), 36.46 (3 3651063 [M+Nd]
CH>), 28.14 (3 CH), 14.31 (CHi
12 N 3300, 2899, | DMSO-ds, Ui: 12.32 (br, s, 1H), | DMSO-ds, Ui: 165.24 (C),142.70 | MS  (ESI.  pos.
\— | 2848, 1696, | 7.988.22 (m, 1H), 7.78 (br, s, | (C),141.88 (C), 137.79 (C),122.5| Mode)” « _ .-
1622, 1519 | 1H), 7.407.65 (m, 1H), 4.32 | (C), 121.96 (CH),119.95 (CH), | 347.1735
NN (0, J=7.1Hz, 2H), 2.68.12 | 117.73 (CH), 60.8 (CH), 40.58 | (CzoH2:N2NaQ),
(m, 9H), 1.751.84 (m, 6H), (3 CH), 36.03 (&Hz2), 34.98 (C), | . 1 - . r 347.2493
1.36 (t, J = 7.1 Hz, 3H) 27.59 (TH), 14.09(CH) M + Na.
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19 Q 3324 2906, | DMSO-ds: i1 12.41 (s, 1H), 8.1 DMSO-ds ii: 166.92 (C), 122.52 | HR-MS (ESI. pos.
Q | 2850 1706, | (s, 1H), 7.78 (d, J = 8.3 H{ (CH), 51.89 (CH), 40.65 (3 Mode): L
1622, 1516, | 1H), 7.55 (d, J = 8.5 Hz, 1H) CH2), 36.08(3 CH), 35.11 (C), | 333.1579 (for
1438, 1410, | 3.85(s, 3H), 2.0%s, 9 H), 1.77 | 36.45 (3 CH), 27.66 (3 CH). CieH2:NaN:02),
HN N 1320 1.73(m, 6H). CDCk, Ui: 166.32 (C), 163.13 (C)] . 1 - . + 333.1579
CDCk: 1 8.38 (d, J = 1.4 Hz| 135.40 (C), 132.19 (C), 127.38 | [M + Na.
1H), 8.02 (dd, J = 8.7 Hz, J| (C), 126.47 (CH), 116.47 (CH),
1.5 Hz, 1H), 7.75 (d, J = 8.6 H{ 114.08 (CH), 52.54 (C#), 4003
1H), 3.87 (s3 H), 2.23i 1.61| (3 CH), 35.52 (d, C, 3 CH),
(m, 15 H) 27.76 (3 CH)
20 A, | 3256,2905, | CD:OD: Ui 8.08 (d, J%5.3 Hz,| CDCk: i173.01 (C), 170.38 (C),| HR-MS (ESI. pos.
\H, | 2852 1625, | 1H), 8.00 (s, 1H), 7.8i7,68 | 166.12 (C), 128.83 (C), 128.44 | Mode): T
1525 1452, | (m, 1H), 7.64 (dd, X4, 1,3| (C), 128.14 (C), 122.81 (CH), | 311.1754
HN N 1409, 1318 | Hz, 1H), 7.57 (d, 8.4 Hz, 1H)| 122.21 (CH), 42.14 (3 CHj (CieH22N4O),
7.54 (d, J=8.4, 1H), 3.30 (dd 37.55 (3 CH), 36.80 (C), 28.69 (1 ., 1 - . + 3111863
J8.0, 1.6 Hz,2H), 2.10 1.96 | CH) [M + H1
(m, 15 H)
21 Son 2904, 2847, | DMSO-de: U: 12.66 (br.s, 1H), | DMSO-ds, U: 167.45 (C), 163.41| MS (ESI. pos.
§ 1690, 1625, | 8.19 (s, 1H)7.89 (d, J = 8.3 Hz| (C), 138.66 (C), 135.39 (C), Mode): T
L 1491 1H), 7.67 (d, J = 8.4 Hz, 1H), | 125.30 (C), 124.11 (CH), 116.10| (CisHz0N2NaO),
@ 2.07 1.90 (m, 9H), 1.78 1.70 | (CH), 114.04 (CH), 35.78 (3 319.14, 1+, + |
(m, 6H) CHz), 35.16 (C), 27.43 (3CH) | 319123 [M+Na]
22 OH | 3440, 3286, DMSOdeu( DMSO-do, U (. ~ HR-MS (ESI. pos.
§j 2904, 2848, | © 1 );11 94 (br, s, 171 . L )139.55(C), 139.54 Mode):™ L
wl 1653, 1608, | 1H), 9.00 (s, 1H), 8.95 (s, 1H), (C) 132.32 (C), 131.63 (C), 283.1810 (for
7 1519 7.81i 7.55 (m, 1H), 7.34d, J =| 131.50 (C), 130.92 (C), 130.83 | CisH2:N:0),
8.2 Hz, 1H), 7.10 (dd, J = 8.2, | (C), 129.50(C), 129.46 (C), 1., 283.1812
1.9 Hz, 1H), 7.05 (d, J = 8.2, | 128.57 (C), 125.04 (C), 125.00 | [M + H
1H), 5.21 (t, J = 5.7, 1H), 5.07 | (CH), 123.10 (CH). 122.99 (CH),
(t, J=5.7, 1H), 4.55 (d, J = 5.5 67.31 (CH), 62.26 (CH), 40.76
2H), 4.46 (d, J = 5.5, 2H), 2.0 (3 CH), 40.60 (3 CH), 38.73 (C),
1.99 (m, 6H), 1.921.83 (m, 12 | 38.00 (C), 36.09 (316), 35.95 (3
H), 1.781.63 (m, 12 H) CH), 27.64 (3 CH), 27.53 (3 CH)
23 Q 3340, 3185, | DMSO-d, Ui (, - * DMSO-ds, Ui (. - " HR-MS (ESI. pos.
NM2| 2923, 2852, | 1 17 L ) 1231 (br, s, D17, 1)168.48(2C), Mode): T
1658 2H), 8.06 (s, 2H)7.89 (s, 1H), | 156.47 (C), 153.94 (C), 141.93 | 296.1763
W 7.80.7.66 (m, 2H), 7.627.31 | (C), 139, 97 (C), 133.03 (C), (C1eH22Nz0),
(m, 2H), 7.19 (s, 1H), 2.31.77 | 131.51 (C), 128.58 (C), 127.34 | . 1 - . + 295.1717
(m, 18H), 1.821.70 (m, 12H) | (C), 121.09 (CH)120.98 (CH), | [M+H".
118.06 (2 CH), 111.13 (2 CH),
41.17 (6 CH), 36.59 (6 CH),
35.53 (2 C), 28.14 (6 CH{
24 . | 3367,3072, | DMSO-ds, U 7.92 (d, J = 8.4 DMSO-s1:165.34(C),161.34 | HR-MS (ESI. pos.
3050, 2904, | Hz, 1H), 7.89 (s, 1H), 7.77 (d,| (C), 151.84 (C),126.G8), 124.59| Mode): T
Hsd{@ 2848,1632. | = 8.5 Hz, 1H), 5.76 (s, 1H) (C), 119.09 (CH), 11a1 (CH), | 430.2858
7 215§ 2.05 (m, 15H), 1.8 | 103.47 (CH), 40.86 BHz), 3609 | (CzsHasN:O),
@ 1.75 (m, 15H) (C),35.42 (CB5.13(6CHz), 28.91| . 1 - . + 430.2850
(3 CHy), 28.31 (EHy) [M + H.
25 S \_| 3429,2923,| CDCh, & 10.90 (br, s, 1H)| CDCE, i: 164.29 (C), 129.47 (C)| HR-MS (ESI. pos.
dL\-/ 2850, 1724, | 7.59 (br, s, 2H), 7.17 (d, J | 128.60 (2 C), 121.02 (C), 120.92 Mode): T
W 1611. 8.08, 1H), 3.953.45 (m, 4H),| (CH), 117.71 (CH), 11604 (CH), | 379.2498
2.552.34 (m, 4H), 2.31 (s| 55.02 (2 CH), 54.90 (CH), 45.93 | (CzaHa:N4O),

&

3H), 2.071.99 (m, 9H), 1.79
1.70 (m, 6H)

(2 CH), 41.09 (3 CH), 36.43 (3
CHz2), 35.41(C), 28.12 (3 CH

1.+ 379.2429
M+ H*
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7.59 (s, 1H), 7.67 (dd, 7.9 Hj

35.10 (C), 27.66 (3CH

26 W\, | 3473,3176, | DMSO-ds, : 1.521.89 (m,| 13C NMR (DMSGUS6, 125 HR-MS (Cl. po.
C?u 2902, 2848, | 6H), 1.9:2.21 (m, 9H), 3.58 (s| MHz), ii: 21.65 (3CH2), 35.03 | Mode)”™ L _ .-
Y 1621, 1524. | 5H), 7.21 (d,J= 7.6 Hz, 1H), | (1C), 36.08 (3CH), 40.68 (3CH2] 364.4839(GoH2:Na),
7.607 7.47 (m, 2H) 120.87 (d, 2H), 128.55 (4), .1+, +364” 8950
163.56 (CH), 170.13 (C) [M+]
27 A 3254, 2903, | DMSO-ds, Ui 1.61-1.91 (m,| DMSO-ds, ii: 27.65 (3 CH), HR-MS (Cl. pos.
C? 2849, 1772, | 6H), 1.972.22 (m, 9H), 2.55 35.11 (3 C), 36.08 (3 G4 40.64 | Mode): T
N , | 1661, 1622, | (3H), 7.59 (d,J= 8.3 Hz, 1H),| (3 CHy), 119.32 (3CH), 122.86 (( 414.5115
@ 1592, 1521. | 7.81 (d,J= 8.3 Hz, 1H), 7.98 (s| ), 127.49 (C), 129.30 (4CH), | (CasH2eN302),
4H), 8.19 (s, 1H), 10.49 (§ 131.74 (C), 144.02 (C),164.21| 1 - _ r 414.2172
1H), 12.51 (s, 1H). 26.46 (CGii | (C), 166.47 (Q, 167.92 (C), [M+H4.
196.61 (C)
28 %y | 3369,3050, | DMSO-ds, Ui 1.70-1.90 (m,| DMSO-ds, ii: 27.67 (3 CH), HR-MS (Cl. pos.
2909, 2847, | 6H), 2.032.14 (m, 9H), 6.99 35.03 (C), 36.11 ( 3CH), 40.71 | Mode): T
W Q 1645, 1619, | (d, J= 8.0 Hz, 2H), 7.03 (dJ= | (3CH), 117.85 (4 CH), 119.31 | 463.5702
g © | 1603, 1585. | 8.8 Hz, 2H), 7.11 (tJ= 7.3 Hz,| (2CH), 121.95 (4C), 122.95 (CaoH2sN302),
@ 1H), 7.38 (t, J= 7.8 Hz, 2H),| (2CH), 129.97 (4 CH), 135.48 | . 1 . _ + 463.2670
7.57 (s, 1H), 7.78 (dj= 8.4 Hz,| (C), 151.81(C), 157.44 (C), M4
1H), 7.83 (d,J= 8.8 Hz, 2H),| 165.97 (C)
8.15 (s, 1H), @.21 (s, 1H),
12.36 (s, 1H)
29 Q NCI 3397, 3181, | DMSO-ds, U: 1.691.84 (m,| DMSO-ds, ti: 23.96 (CH), 26.07 | HR-MS (CI. pos.
2964, 2901, | 6H), 1.841.95 (m, 2H), 1.99 | (CH2), 27.64 (3CH), 35.00 (C), | Mode): L
ﬁ 2848, 1599, | 2.13 (m, 9H), 3.53i 3.40 (m, | 36.09 (3CH), 40.71 (3CH}\, 45.97 | 349.4693
NN 1569, 1523. | 2H), 7.36i 7.22 (m, 1H), 7.46| (CHz), 49.27 (CH), 176.52 (C) | (CzeH2/N:O),
i 7.38 (m, 1H), 7.54 (s, 1H) o1+ .+ 349.2157
12.22 (s, 1H) M4].
30 A, | 3354,2902, | DMSO-d, i .~ " DMSOds t:. - = 1" ¢ _ Ll HR-MS (Cl. pos.
2847,1645, |1 1 " ¢ _ L :.9:1.70 (m,| 20.48 (2C), 27.67 (6C# 35.05 | Mode): T
HgL 1594. 12H), 2.16-2.00 (m, 18H), 2.28 (2 CHs), 36.11 (6CH), 40.71 (6 | 385.5014
g (s, 6H), 7.15(d, J=8.1 Hz, 4H)| CH>), 110.50, 111.05, 117.72, | (CzsH2NzO),
@ 7.49 (d, J=8.2 Hz, 1H), 7.62 (¢ 118.10, 120.30 (d, 4CH), 128.98| 1 . _ r 385.2147
J=8.1 Hz, 1H), 7.69 (m, 4H) (4CH), 132.14, 132.26, 133.96, | [M*].
7.77 (s, 2H), 8.01 (s, 1H), 8.2 135.78, 36.02, 137.03 (2CH),
(s, 1H), 10.08 (d, 24 12.33 (d,| 142.31, 145.22, 153.76, 154.10,
J=8.8 Hz, 2H) 163.76, 164.55,65.90 (2C)
31 . 3117, 2903, | DMSO-ds, (i:1.86:1.70 (M, 6H),| DMSO-ds, ti: 27.67 (3CH), 35.11 | HR-MS (CI. pos.
g?@ 2849, 1651, | 2.002.17(m9H), 7.59 (d, J=7.4 (C), 36.10 (3CH), 40.68 (3CH), | Mode): L
w_n 1621, 1596 .| Hz, 1H),7.65 (t, J=8.2 Hz, 1H)| 114.21,117.79, 121.30 (d, C), | 416.4724
@ 7.867.78 (m, 1H), 7.94 (dd/= | 121.37 (d, C), 121.43, 121.31, | (CasH24N403),
8.1, 1.4 Hz, 1H), 8.23 (dJ= | 125.08, 127.14,129.47,129.99,| . 1 - _ + , ”
7.9 Hz, 2H), 8.86 (slH), 1064 | 14078, 147.90, 166.60, 171.93 | 416.0051[M].
(s, 1H), 12.00 (s, 1H)
32 S o 3414, 3178, | DMSO-ds, 1:1.831.72 (m, 6H), | DMSO-ds, ii: 165.89, 135.42, MS (m/z, %): 90.98
2902, 2848, | 2.142.02 (m, 9H), 7.317.24 | 129.48 (2C), 129.15, 128.18 (2C| (100%), 349.06
5 1654, 1590. | (m, 1H), 7.437.35 (m, 1H),| 127.41 (2C), 127.08, 121.30, | (93%), 385.15
“”@ 7.56 (dd, J=8.1 Hz, 18z, 1H), | 40.67 (3CH), 39.09 (3 CHj (77%).

1.4 Hz, 1H), 7.81 (dd, J = 8.
Hz, J = Hz, 1.5, 1H), 8.18 (g

1H), 9.91 (s, 1H), 12.45 (s, 1H
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L 1. 43524 " _ "L 010, 1At 0 A
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HNOs, ACOH, 23°C, 1.7 ; (c) PUC (1 3), 11 : Ha, EtOH, 23°C, 2432 _ = (d) Acz:O (40),
Cu(OAck-H:0 (( 1.J,° . . " . ., "10°C7 1 1,-7". 5 (€) 1.0L .4 _ 1.~ " lAaif’

>>>>>

Cu(OAck-H0 (L 1.J,: . . " . ,110°C 1 1,-1620_ = (H1.0L .t 14 . " . "
42aic, ZnCk (. 1.), PhCl, 135°C] L ~ © "1.."(N2), 24_ ~.

T LT 3T T .4, 1™ 43827 158,591 1. 1 41 . . 401"
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2 41a 1., 1 _ 1.7 " 17 (e) 44 (Ph) 50
3 4

b " - 7 Ao, U1 (e) 45 (4-/PrCsHa) 32
4 3.4 [3,4-

¢ 17 ", A, 1 (e) 46 (MeO):CeH4 7
5 2Ad "7, T2-, 141 17 (e) 47 (2-thienyl) 53
6 49e 34~ _ . 4L, _ 1 _ 1oL (e 48 (3-BrCsHa) 39
7 (4-

a2 f 4 " . Ao, 1 (e) 49 MeOGCsH4) 15
8 P2a 44~ _ Ao, ., " (D 50 (4-BrCsHa) 17
9 20 o011 51 (4-NCGCsHa) 76
10 (2-

2c 3.0, " 7 52 MeOGC:Ha) 19
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T LT A L 3439 40, L, L 1. . 4352 ™1 " " 11 _ 53 b456, 57, 6062 1 1" _ " 1 14,5
edov ., _ .. _ 158859, . I DT
# 1070 Jimax, |[HY | . L, I of B 1
L Inm (1 g|(. .ppm) 17 L(.,uppr) B " L
" " = " " 1 ) L L
.1 Lo, _
34 O on | 3351, 2912, - DMSO-ds: Ui 1.60'1.76 (m, 6H, Ad), | DMSO-ds: Ui 27.56 (3 CH), (ESI):miz (%) =
Q{QN 2850, 1695, 1.771.96 (m, 6H, Ad), 1.962.05 (m, | 36.00 (3 CH), 38.22 (3 CH), 339.1 (100) [MNa]*
° 1611, 1579 3H, Ad), 6.81 (dJ= 7,9 Hz, 1H, Ar), | 40.39 (C), 114.30 (CH), 117.31
1518, 1448, 6.90 (d,J= 8.2 Hz, 1H, Ar), 7.33 (tJ | (CH), 131.31 (CH), 131.63 (C),
= 8.2 Hz, 1H, Ar), 9.27 (s, 1H, OH), | 135.96 (C), 150.37 (C), 176.03
10.86 (s, 1H, NH) (C)
35 @\(H @OH 3434, 2904, - DMSO-ds: U 1.66 1.78 (m, 6H, Ad), | DMSO-ds: Ui 27.55 (3 CH), (ESI):miz (%) =
{ No, | 2849, 1686, 1.87 1.97 (m, 6H, Ad), 1.902.12 (m, | 35.85 (3 CH), 37.88 (3 CH), 339.2 (100) [MNa]*
1628, 1589 3H, Ad), 7.27 (dJ= 9.1 Hz, 1H, Ar), | 41.37 (C), 108.03 (CH), 111.21
1503, 1468 7.75 (s, 1H, Ar), 7.94 (d/= 9.2 Hz, | (CH), 126.06 (CH), 130.40 (C),
1H, Ar), 9.54 (s, 1H, OH), 10.85 (s, | 146.36 (C), 154.15 (C), 176.79
1H, NH) (C)
36 %H OH| 3094, 2920, - DMSO-ds: U 1.64 1.80 (m, 6H, Ad), | DMSO-ds: Ui 27.58 (3 CH), (ESI):miz (%) =
Q 2851, 1660, 1.851.97 (m, 6H, Ad), 2.002.06 (m, | 35.93 (3 CH), 38.42 (3 CH), 339.2 (100) [MNa]*
ReRY 1598, 1559 3H, Ad), 6.62 (ddJ= 9.2 Hz,J= 2.2, | 41.69 (C), 107.27 (CH), 111.4¢
1505, 1444 1H, Ar), 7.98 (d,J= 2.1 Hz, 1H, Ar), | (CH), 128.55 (CH), 129.74 (C),
8.08 (d,J= 9.3 Hz, 1H, Ar), 10.57 (s, | 137.05 (C), 164.39 (C), 176.32
1H, OH), 11.17 (s, 1H, NH (C)
37 LN o] 3356, 3326 - L1, -dgW=7.02(d,J=1.6 L = 1, -ds = 179.57 (C), | (ESI. pos. Mode):
%NG 3291,2899, Hz 1H), 6.686.74 (m, 2H), 4.90 (s, 146.75 (C) 133.66 (C), 131.64| = . _ ..287.1715
o 2850, 1646 4H), 2.1:1.93 (m, 9H), 1.871.75 (m, | (C), 117.44 (CH), 115.46 (CH), (for CiiH2:N202),
1619,1544, 6H) 111.24 (CH), 42.81 (C), 40.53 | . 1 . . +28771830
(3 CH), 38.01 (3 CH), 30.16 | [M+H"]
(3 CH)
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38 @(H OH | 3356, 3326, - v 1, -ds 7131181 (m, 6H, L1, -ds "3@16 (3 CH),| MS (ESI)m/z (%) =
{ \Q\NHZ 3291,2899, Ad), 192/1.96 (m, 6H, Ad), 2.02i 38.01 (3 CH), 40.53 (3 CH), 287.2(100) [M +
2850, 1646, 2.06(m, 3H, Ad), 6.636.72 (m, 2H, 2| 42.81(C), 111.24 (CH), 115.46| H]*. HRMS (ESI):
1619, 1544 Ar), 6.98(d, J = 9 Hz, 1H, Ar (CH), 117.44 (CH), 131.64 (C)| m/z [M+H]*™ v , .~
133.66 (C), 146.75 (C), 179.57| Ci7H23N20z2:
(©) 287.1760; 1 - _ &
287.1747
39 3312, 3006, - .1, -dsg 7188 1.84(m, 6H, .1, -dg "2970 (3 CH),| MS (ESI)m/z (%) =
o§ 2906, 2850, Ad), 1.98/ 2.03(m, 6H, Ad), 2.04 37.56 (3 CH), 40.24 (3 CH), 309.2 (100) [MNa]*
N 1629 2.09 (m, 3H, Ad), 6.55 (dd, J = 8.5 HZ 42.47 (C), 113.68 (CH), 114.98
Q J=2.7Hz, 1HAr),6.69 (d,J=2.6 | (CH), 120.51 (CH), 127.55 (C),
OH Hz, 1H, Ar), 6.75 (d, J=8.5 Hz, 1H | 134.69 (C), 151.79 (C), 179.47
Ar), 7.90 (s, 1HNH) (©)
43 3261, 2900, 205(0.251) | CDCk: 1.680'2.09 (m, 15H Ad), CDCk: 14165 (CH3), 28.30 (3| MS (ESI):miz (%) =
O§ 2849, 1644, 256 (0.180) | 2.81(s, 3H CHJ), 7.07 (dd, J= 8.5 CH), 36.59 (3 CH2)3946(3 333.1 (100) [M-Nat.
NH 1623, 1582, 284 (0.116) | Hz, J=2.1 Hz, 1HAr),743(s, 1H CH2),41.73 (C), 103.09 (CH), | HRMS (ESIl):ml z
1527 NH), 753(d, J= 8.5 Hz, 1H Ar), 817 | 116.54 (CH), 119.07 (CH), ~ L, .-333.1579
(d, J=2.0 Hz, 1H Ar) 135.28 (C), 138.06 (C), 151.49 CisH22N2NaO:*);
Ns(o (C), 164.13 (C), 176.21 (C) .1+« . +33371576
[M+Na]*
44 3433,2901, 203 (0.258) | CDCk: 1.1 1.79 (m, 6H, Ad), CDCk: 2&i19 (3 CH)36.47 (3| MS (ESI)m/z (%) =
? 2819, 1665, 312 (0.146) | 1.951.99 (m, 6H, Ad), 2.082.11 (m, | CH2), 39.31 (3 CH2), 41.67 (C| 395.1 (100) [M-Naf].
e 1620, 1556, | 276 (0.073) | 3H, Ad), 7.117.19 (m, 1H, Ar), 7.4# | 103.21 (CH), 117.12 (CH), | HRMS (ESI): m/z
@ 1523, 1481 7.54 (m, 3H, Ar), 7.58 (s, 1H, NH), | 119.57 (CH), 127.20 (C), 127.5 = . , ..373.1916
7.62 (d,J= 8.4 Hz, 1H, Ar), 8.20 (dd, | (CH), 128.96 (2 CH), 131.44 (2 (CaaH2sN202%);

J=6.7,J= 3.0 Hz, 2H, Ar), 8.28 (d/=
2.1 Hz, 1H, Ar)

CH), 135.82 (C), 138.51 (C),
151.20 (C), 163.29 (C), 176.28

©

1. . +373"1908
[M+H]~
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45 3434, 2906, 204 (0.353) | CDCk: 111.30 (d,J= 6.8 Hz, 6H, 2 CDCk: 23184 (2 CH3), 28.23 | MS (El, 70 eV)miz
2851, 1620, 313 (0.281) | CH3), 1.691.86 (m, 6H, Ad), 1.98 (3 CH), 34.34 (CH), 36.52 (3 | (%) =414.3 (30),
1565, 1485 278 (0.126) | 2.02 (m, 6H, Ad), 2.0i72.17 (m, 3H, | CH2), 39.36 (3 CH2), 41.69 (C| 135.1 (100), 83.9
o Ad), 2.99 (p,J= 6.8 Hz, 1H, CH), 7.12 103.20 (CH), 116.99 (CH), (75) [M]*. HRMS
@ (dd, J= 8.5 Hz,J= 2.2 Hz, 1H, Ar), 119.44 (CH), 124.80 (C), 127.1 (El, 70 eV):ml z
0_NH 7.37 (d,J=8.4 Hz, 2H, Ar), 7.45 (s, | (2 CH), 127.67 (2 CH), 135.62| = . , .414.2307
1H, NH), 7.64 (d,J= 8.5 Hz, 1H, Ar), | (C), 138.65 (C), 151.16 (C), C27H30N202%)
8.15 (d,J=8.3 Hz, 2H, Ar), 8.28 (d/ | 152.83 (C), 163.59 (C), 176.25| , 1 . , 41472301
=2.2 Hz, 1H, Ar) (©) [M]+
46| o 3259, 2902, 204 (0.419) | CDCk: 111.56'2.13 (m, 15H, Ad), CDCk: 28&i27 (3 CH), 36.57 (3 MS (EI, 70 eV)miz
N 2850, 1650, 326(0.205) | 3.97 (s, 3H, OCHB), 4.02 (s, 3H, CH2), 39.44 (3 CH2), 41.75 (C| (%) = 432.6 (100),
1620 279 (0.103) | OCH3), 6.99 (dJ= 8.4 Hz, 1H, Ar), | 56.20 (CH3), 56.29 (CH3), 135.1 (100), 93.1
N""o 7.11 (dd,J= 8.5 Hz,J= 1.9 Hz, 1H, 103.12 (CH), 110.04 (CH), (14) [M]*. HRMS
@ Ar), 7.45 (s, 1H, NH), 7.63 (d/=8.5 | 111.18 (CH), 116.89 (CH), (El, 70 eV):ml z
\H Hz, 1H, Ar), 7.73 (dJ= 1.8 Hz, 1H, | 119.30 (CH), 119.96 (C), 121.2 ~ . _, ..432.2049
° Ar), 7.83 (dd,J= 8.3 Hz,J= 1.9 Hz, (CH), 135.50 (C), 1385 (C), (CaeH2sN204%);
1H, Ar), 8.27 (d,J= 1.8 Hz, 1H, Ar) | 149.39 (C), 151.26 (C), 152.05| , 1 . _ +43272036
(C), 163.54 (C), 176.21 (C) [M]*
47 g 3440,3070, 202 (0.131) | CDCk: 0 1.721.79 (m, 6H, Ad),1.96 | CDCk: 28&i22 (3 CH), 36.51 (3 MS (El, 70 eV)miz
= 2909, 2849, 325 (0.124) | 1.99 (m, 6H, Ad), 2.122.08 (m, 3H, | CH2), 39.36 (3 CH2), 41.71 (C] (%) = 378.5 (70)
N= 1659, 1618, 240 (0.0537)| Ad), 7.13 (dd,J= 8.5 Hz,J= 1.9 Hz, | 103.06 (CH), 117.15 (CH), 135.0 (100), 78.9
1575 1H, Ar), 7.16 (dd,J=4.8 Hz,J=3.9 | 119.40 (CH), 128.35 (CH), (23) [M]+.HRMS

L

P4
T

<"

Hz, 1H, thienyl), 7.52 (m, 2H,
thienyl; NH), 7.59 (d,J= 8.5 Hz, 1H,
Ar), 7.837.89 (m, 1H, thienyl), 8.24
(d, J= 1.8 Hz, 1H, Ar)

129.72 (C), 129.87 (CH), 130.1
(CH), 135.82 (C), 138.41 (C),
150.94 (C), 159.33 (C), 176.24

(©)

(El, 70 eV):ml z
"L, .-378.1402
(C22H22N2023);
.1« +37871395
M]*
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48 Br 3437, 2902, 206 (0.441) | CDCE: Ui 1.74 1.82 (m, 6H, Ad), CDCL: 28126 (3 CH), 36.54 (3 HRMS (EI, 70 eV):
g:j 2849, 1674, 317 (0.328) | 2.002.01 (m, 6H, Ad), 2.122.14 (m, | CH2), 39.41 (3 CH2), 41.78 (C| miz~ v _ .»
NP0 1621, 1571, 3H, Ad), 7.15 (ddJ= 8.4 Hz,J= 2.2 | 103.17 (CH), 117.28 (CH), 450.0943
Q 1530, 1492 Hz, 1H, Ar), 7.39 (t,J= 7.9 Hz, 1H, | 119.91 (CH), 1232 (C), 126.05 (C24H2sBrN:0z");
Ar), 7.48 (s, 1H, NH), 7.607.69 (m, | (CH), 129.03 (C), 130.43 (CH),| . 1 - . 45070933
o=t 2H, Ar), 8.15 (d,J= 7.8 Hz, 1H, Ar), | 130.57 (CH), 134.36 (CH), M]*+
j@ 8.31 (d,J= 2.1 Hz, 1H, Ar), 8.38 (d/ | 136.24 (C), 138.35 (C), 151.36
= 1.9 Hz, 1H, Ar) (C), 161.78 (C), 176.28 (C)
49 o 3262,2898, 202 (0.162) | CDCk: 1.W4 1.84 (m, 6H, Ad), CDCL: 2832 (3 CH), 36.61 (3 MS (El, 70 eV)miz
2850, 1644, 316 (0.0931)| 2.0012.04 (m, 6H, Ad), 2.102.13 (m, | CH2), 39.48 (3 CH2), 41.77 (C| (%) = 402.01 (90)
1620 277 (0.0511)| 3H, Ad), 3.89 (s, 3H, OCH3), 6.98 | 55.60 (CH3), 103.18 (CH), 135.01 (100), 93.3
N 7.07 (m, 2H, Ar), 7.11 (ddJ= 8.5 Hz, | 114.52 (2 CH), 116.88 (CH), | (44), 79.3 (42) [M.
J=2.1 Hz, 1H, Ar), 7.45 (s, 1H, NH),| 119.30 (CH), 119.92 (C), 129.4 HRMS (EI, 70 eV):
Q 7.61 (d,J=8.5 Hz, 1H, Ar), 8.118.21 | (2 CH), 135.43 (C), 138.86 (C)| miz™ L _ .»
S NH (m, 2H, Ar), 8.24 (dJ= 1.9 Hz, 1H, | 151.24 (C), 162.42 (C), 163.58 | 402.1943
Ar) (C), 176.19 (C) (CzsH26N203%);
@ 1. . 140271945
_ [(M]+
50 3434, 2910, 203 (0.211) | CDCk: 1.76 1.82 (m, 6H, Ad), CDCk: 28127 (3 CH), 36.55 (3 HRMS(EI, 70 eV):
2851,1674, 237 (0.0712)| 1.93 2.04 (m, 6H, Ad), 2.072.15 (m, | CH2), 39.43 (3 CH2), 41.78 (C| miz" v _ .
) 1619, 1520 291 (0.0704) | 3H, Ad), 7.11 (ddJ= 8.7 Hz,J= 2.1 | 103.18 (CH), 117.21 (CH), 450.0943
267 (0.0448)| Hz, 1H, Ar), 7.49 (s, 1H, NH), 7.59 | 119.79 (CH), 126.21 (C), 128.9 (CzH2aBrN202;

7.73 (m, 4H, Ar), 8.08 (dJ= 8.7 Hz,
1H, Ar), 8.30 (d,J= 2.1 Hz, 1H, Ar

(2 CH), 132.36 (2 CH), 136.09
(C), 138.47 (C), 151.34 (C),
162.48 (C), 176.30 (C

1. 145070950
[(M]+
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51 3429, 2907, - CDCk:  1.75 1.82 (m, 6H, Ad), CDCk: 28124 (3 CH), 36.53 (3 MS (EI, 70 eV)z
@ 2852, 1669, 1.99'2.03 (m, 6H, Ad), 2.082.15 (m, | CH2), 39.42 (3 CH2), 41.83 (C| (%) = 397.2 (35),
. 1622, 1527 3H, Ad), 7.15 (ddJ= 8.7 Hz,J= 2.1 | 103.14 (CH), 114.63 (C), 117.5 135.1 (100) [M}.
Hz, 1H, Ar), 7.52 (s, 1H, NH), 7.68 (4 (CH), 118.38 (C), 120.29 (CH),| HRMS (EI, 70 eV):
OJ@ J=8.5Hz, 1H, Ar), 7.80 (d/= 8.0 | 127.91 (2CH), 131.24 (C), | miz" v . .-
- Hz, 2H, Ar), 8.32 (dJ= 8.4 Hz, 2H, | 132.81 (2 CH), 136.78 (C), | 397.1790
@L Ar), 8.37 (d,J= 2.1 Hz, 1H, Ar) 138.27 (C), 151.55 (C), 161.21| (CzsH2aNs02");
\ (C), 176.37 (C 1. . 39771789
[(M]+
52 Y 3259, 2900, 204 (0.253) | DMSO-ds: 1.0 1.74 (m, 6H, Ad), | DMSO-ds: 27163 (3 CH), MS (EI,70eV): miz
2849, 1644, 257 (0.178) | 1.90'1.95 (m, 6H, Ad), 2.002.05 (m, | 28.65 (CH), 35.97 (3 CH), (%)=354.2 (15),
o 1618, 1526 285 (0.126) | 3H, Ad), 3.15 (t,J= 6.3 Hz, 2H, CH2)| 38.24 (3 CH), 40.94 (C), 57.86 | 135.1 (100) [M}.
o 3.26 (s, 3H, OCH), 3.79 (t,J= 6.4 Hz,| (CH3), 68.43 (CH), 102.24 HRMS (EI,70eV):
© 2H, OCHy), 7.51 (dd,J= 8.6 Hz,J= | (CH), 117.09 (CH), 118.43 | miz" v _ .
A 1.9 Hz, 1H, Ar), 7.56 (dJ= 8.6 Hz, | (CH), 136.37 (C), 136.57 (C), | 354.1943
1H, Ar), 8.11 (d,J= 1.8 Hz, 1H, Ar) | 150.09 (C), 164.31 (C), 176.01| (CaiH2eN203");
9.26 (s, 1H, NH) (C 1. . 3541942
[(M]+
53 OH 2912, 2856, 208 (1.2467)| . v = 1 . -d¢ "1U51.93(m,6H, |. L - 1 . -dg "2916 (3 CH),| MS (ESI):miz (%) =
2280, 1778, 291 (0.4080) | Ad), 2.14 (s, 9H, Ad), 6.95.04 (m, | 36.57 (C), 36.87 (3 CHi 40.93 | 269.2 (100) [M+Hi.
1663, 1638, 246 (0.2607)| 2H, 2 Ar), 7.48 (dJ= 8.6 Hz, 1H, Ar) | (3 CH2), 99.16 (CH), 115.27 | HRMS ES): m/z
HN N 1503 (CH), 117.07 (CH), 125.51 (C)| = « . .269.1654
133.38 (C), 158.05 (C), 160.45| (CiHzN-0")

©

1+ . 12691655
[M+H]~
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54 OH 3435, 3016, CDCk: 11.80'1.88 (m, 6H, Ad), CDCk: 128.21 (3 CH), 35.51 | MS (ESI):miz (%) =
Q‘NO 2906,2854, 2.10°2.19 (m, 9H, Ad)6.96 (d,J= 8.7 | (C), 36.49 (3CH), 41.38 314.2 (100) [MH]*
2 1626, 1601, Hz, 1H, Ar),7.93 (d,J= 8.6 Hz, 1H, (3CH), 112.90 (CH), 120.81
HN__N 1509, 1489 Ar), 10.16 (br, s, 1H, NH), 10.82 (s, | (C), 128.19 (C), 130.58 (CH),
1H, OH) 137.86 (C), 153.74 (C), 162.58
©)
55| OoN OH 3311, 2919, CDCk: 1.80'1.87 (m, 6H, Ad), CDCk: 2&119 (3 CH), 35.92 | MS (ESI):miz (%) =
2850, 1640, 2.032.15 (m, 9H, Ad),7.09 (s, 1H, (C), 36.51 (3CH), 41.19 (3 314.1 (100) [M +
1600, 1551 Ar), 8.38 (s, 1H, Ar), 10.67 (s, 1H, | CH2), 130.46 (C), 152.16 (C) | H]+. HRMS (ESI):
HN__N NH) mz . .~
314.1505
(Ca7H20N303)*
. 1« . #31471511
[M+H]*
56| O:N  OH 3850, 2905, CDCk: 1.451.96 (m, 6H, Ad), CDCk: 2806 (3 CH), 35.98 | MS (ESI):miz (%) =
2852, 1641, 2.0412.32 (m, 9H, Ad), 8.78 (s, 1H, | (C), 36.35 (3CH), 41.07 (3 359.2 (95), 301.2
NO2 | 1515 Ar), 10.38 (s, 1H, NH), 12.16 (s, 1H, | CHz), 124.57 (CH)132.11 (C), | (100) [M + H}.
HN_ _N OH 134.62(C), 135.81(C), 149.59 | HRMS (ESI)ml z
© ~ L, .-359.1355
(C17H19N4Os)*
.1+« . +35971353
[M+H]*
57 OH 3402, 3308, .1, -dg "1852.32 (m, 15H, | DMSO-ds: 2T171(3 CH), MS (El, 70 eV)miz
Q\NH 2910, 1665, Ad), 3.27 (s, 3H, NH NH) 6.67(d, J | 34.83(C),38.13 (3 ¢12),40.80 | (%) = 283.1 (100),
2 | 1639 =2.9Hz, H,2Ar (3 CH2),101.23 (C),111.77 226 (10) [M}.

HN__N

X

(CH), 123.09 (C), 137.59 (C),
159.52 (2 C)

HRMS (El, 70 eV):
mz- . .-
283.1685
(CiH21Ns0%); 1.«
283.1683M] +
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58 2901, 2849, 208 CDCk: 1.481.88 (m, 6H Ad), CDCk: 2&43 (3 CH), 35.64 | MS (El, 70 eV)miz
o\’/© 1553 1530 (0.69357) 21112.22(m, 9H, Ad), 7.47 (d,J= 8.7 | (C), 36.71 (3 CH2), 41.66 (3 | (%) = 369.2 (100),
,N 303 Hz, 1H, Ar), 7.49 757 (m, 3H, CH2),10494(CH),127.51 (2 312.1 (17) [M]+.
(0.40656) Ar),7.66 (br. s, 1HAr), 8.27 (dd,J= | CH), 127.61 (C), 129.09 (3 CH| HRMS (El, 70 eV):
N NH 237 6.7 Hz,J= 3.0 Hz, 2H Ar) 131.38 (CH),148.05 (C), 161.9) mlz" v+ _ .~
(0.24706) (C), 162.79 (C) 369.1841
(C24H23N30%);
, 1+, +36971833
M]*
59 o— 3072, 3003, 208 (0.1356) | CDCk: 1.8 1.88 (m, 6H, Ad), CDCk: 28&i42 (3 CH), 35.62 | MS (El, 70 eV)miz
2903, 2847, 308 210 2.24 (m, 9H, Ad), 3.90 (s, 3K (C), 36.69 (3CH), 41.62 (3 (%) = 399.1 (100),
1610, 1529, (0.075348) | CHs0O), 6.957.09 (m, 2H Ar),7.46 (d,| CH2),5561(CHs), 104.87 (2 342.1 (58), 171.2
0 Y\ 1498 253 J# 8.6 Hz, 1H Ar), 7.66 (s, 1HAr), CH), 114.56 (2 CH), 120.16 (C] (25) [M]+.HRMS
(0.027894) | 8.278.12 (m, 2H Ar) 129.25 (2 CH), 147.90 (2C), | (El, 70eV):m/z
NH 161.83 (2 C), 162.32 (C), 162.9 =  , .399.1947
N= (20C) (C2sH2sN302%);
. 1+, +39971948
M]*
60 \ 3471 2904 - CDCk:1.7171 1.82 (m, 6 H) 2.027 163.25 (C 2)152.68 (C 5), HR-MS (ESI. pos
o 2847, 2038 2.12 (m, 9 H), 3.97 (s, 3H)%.89 (d, J| 138.65 (C 7a), 130.36 (C 4), | Mode):
QNO? 1636 1585 =8.9,1Hi 7),7.85(d, J=8.8HzH | 126.99 (CH 6),123.61(C3a), (4 1 ., "+ .7
1504 1448 16),10.14 (s, 1 H) 107.49 (CH 7), 57.35 (C#H{ 328.1661
HN__N 139Q 1359 41.18 (3 CH), 36.89 (3 CH), (C18H22N303),
1314 29.23 (C), 28.09 (3 CH) 1,7

328.1663M + H.
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61 3391, 3063, CDCk:  (1.622.80 (m, &), 1.97% 163.43 (C 2), 151.50 (C 5), HR-MS (ESI. pos.
p 2901, 2849 2.10 (m, H), 5.22 (s, 2 H)6.92 (d, J § 138.77 (C 7a), 135.76 (C Ar), | Mode):™  , .~
° 2322 2164, 8.9, H), 7.12:7.47 (m, 5H),7.78 (d, J | 130.26 (C 4), 128.65 (2 CH Ar)| 426.1794
Qﬂuo2 2049, 1857 = 8.9 Hz, 1H), 10.17 (s, 1H), 128.54 (CH 6), 126.97 (2 CH | (CaaH2sNsNaGs),
HN_ N 1633, 1587 Ar), 126.79 (CH Ar), 124.12 (C| « ~ 1. -
1502, 1449, 3a), 10A1 (CH 7), 72.16 426.3391 [M + N§.
1354, 1311 (CH2), 41.17 (3CH), 36.35 (3
CH), 35.45 (C), 28.06 (3 CH)
62 OH 2918 285Q CDCk: .69 1.84 (m,6H), 2.0i | 163.66 (C 2), 153.59 (C 5), 134 HR-MS (ESI. pos.
2366 1605 2.15 (m, #H), 2.181 2.27 (m, ¥), 63 (C 3a), 132.11 (C 7a), 124.9 Mode):
NO, 1518, 1483, 3.91 (s, 8),6.93(d,J=89HzHi |(C4),11792(CH7),113.05 |~ . , .~ 350.1481
—N__N 1441, 1376, 7), 7.42 (d,J=8.8 HzH-6),11.19 | (CH 6), 41.15 (3 Cb), 36.45 (CisH21NsNaOs),
13565, 1330 (s, 1H) (C), 36.36 (3 Ch), 32.68 (CH), ~ 1. - 350.1031
28.23 (3 CH) [M + Na
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T 7L~ 160,611 1621H, *C-1

4 1HMBCH . » .
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T |

AN v

S E T " L6011 " r T "6l 11 " r T " ee20 11
16 I 14 3 4N02 15 NO, 24 2 22 16 7 14 3N 4a4N02 OH
11710 7a
1710y 1Hm7 6 s 98 2H7a7 ) 820 ° 4, 1
1
N H 13C HMBC 1Ha 13C HMBC 13C HMBC
(HY C) (HY C) 1H (HY C)
CHs : 4.03 5751 C-5 3.98(s) 3284  C-2,7a
OH 11.26 (s) C-4,5,6
1 10.14 10.17 (s) C-2,7a, 7
(s)
2 163.4 163.53 163.83
2
3
4 130.5 130.35 125.15
2
4a 123.7 124.12 136.
7 80
5 152.8 151.60 153.76
4
6 6.95 1076 C-5,6,7,  6.92(d) | 109.5 C-4,5,7,7a 7.00(d) 11322 C4,5,7,7a
d 5 7a
7 7.91 127.1 : C-4,5,7 7.78 (d) 128.24 | C-4a,5, 6, 7.49 118.09 | C-4,5,4a,7a
d 5 7a,
7a 138.8 138.86 132.28
1
8 29.40 35.54 37.01
9,13, 2.0271 41.34 | C-2,8, 1.97% 41.24 C-2,8, 2.181 40.10 | C-2,8,
14 2.12 10,11,12,1: 2.10 (m) 10,11,12,15,: 2.27 (m) 10,11,12,15,
(m) 5,16,17 16,17 16,17
10, 2.0271 28.25 | C- 1.97 28.15 C- 2.071 28.40  C-
12, 2.12 9,13,14,11 2.10 (m) 9,13,14,11,1: 2.15 (m) 9,13,14,11,1
15  (m) 16,17 6,17 6,17
11, 1.7171 36.53 C- 1.62 36.45 C- 1.691 36.62 C-
16, 182 8,9,10,12, 1.80 (m) 8,9,10,12,13 1.84 (m) 8,9,10,12,13
17 (m) 13,14,15 ,14,15 , 14,15
18 522(s) 7225 | C-5
19,20,24
19 135.86
20, 7.44 (d) 128.74 | C-18,19,
24 21,23
21, 7.30 (1) 126.89 | C-19, 20,24,
23 22
22 724() 12622 C-
20,21,23,24
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TN TS I S T ) M-S Iy b S NSRS (N A A SR SO s ¥ P 9‘1 orr
1411117, v dd T -8 41 A2 .10, 10417 1300 4

T I R PR B TSP Y N 2R T LU Nl SRR B
oot P U A . Ay AN, 1T T 7100 . . NaOH-_ " (10 %

ST ) T AT a0 e 201% 1. w1
T i R I TSNS (Y By PRI, ST ISR TN e ISR I T

ST pA460) (1365, . _,919%) L . . T . . L it 0 0
_.1.173175°C.*H NMR (300 MHz, CDCH): & = 11.09 (s, 1H), 2.22.97 (m, 3 H), 1.961.82

(m,6H),1.8:1.53(m,6Hppm.~ 1 =~ v "+~ 1507, 7 1 (1844 _
"1 13 . F 1, @1 1

° L ~ °

1_v ”J”
1 Lol A e e 1T AT, LT Ty 20,

~ < ) N ~e Ia

HNOs (57%),1 " + o ¥, 7 1741 0 123Gl 11 1 Chul™v L 7, 407,
R R PR R 1o s I NS IR S I A VPR IR ERS S IR << IR
.o (20%) 1) - 4, e oA n"l"” Lr 1+ 0 324 (0.07

= o~

JRRD 10 T N s S R IR B ¢ ~ IO IR /S (S A N ISR - 0 < I P T
RN I KPS S IR T € N KT T IO T B O I
LT . AT, 4d25 4 (0064 ., . 96%) . "k T "L 20

L7 T 0T T T 200-203°C(, 7t 202-203°C[168).7 7. .~ L | ;1p.chnt 344Q

3200 2500; 2946, 2908, 2862, 2808; 1712.
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<

3 " 1. _"111_1.41_ (@Y01,005. _)yli135. CHCN (0.68
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"1 . A" L 19.04 (0.038, | | [TMk). . ... 252254°C([. 7 . 252254C

1 L 1A e e LT AT . LTy BB L
HNOs (57%),1 " + o f'r, " 1"4.1 _ 123Gl 11 1 CHu"r 07, B0 7
R PR IR0 Bis I I U YU N [ A 1 PPR T B B PO IR << I

L, (20%0) 30 ¢ - oA ot e o HA AT s e L
111 1,1, 1 49@04,021.+ 1)1 150, 1 v " 02 ed -
T S X T A R VT PR I AT S BT I T T . (0 J
JA7 e vl 102 41 4 3@ AL P T e
I IR A L AT A IR TE 1 N FTS T T IOV TP [N T B SR
oLttt A, oA e e 7 01 19 4H4(0.080, , " 73%)., .. 252
254°C([, " i, vl L, .y ., 17 242246°C[168]). 7. _ ~ L _ ;lg émt 3371;
2908, 2854; 1689'*H NMR (DMSO-de): U 12.09 (1H, s, OH); 7.4QLH, s,NH); 2.08(3H, s, Ad),
1.981.69 (11H, m, Ad), 1.55 (3H, s, CH ppm. 2C NMR (DMSO-ds, 125 MHz), ii: 177.62,
168.61, 42.06, 41.35, 37.59, 34.95, 28.43, 2BH8.

N-FGF e, IHA e, 7 "2 )01 12 ) 1§

o662 31 ., .). 341741 " Ao, _ ., @ 11075 31 ,,..) 3
150 T A A A L @ e e 8 T T e
ST T AT AT L 1180460°C 9. T 41 e L J A0 "
_,mo, - 1t 1ot . 110%MNeQH 1,7 O opHBY9 1L, T

R A TP, IO T (STt I IR N N Nk IR A T BT

> ~

o o~

L N T L B 1.™114a42 4 B0 . ..). 9% % "~ .
.7 1. L1, 265268°C.2H NMR DMSO: 1271 (1H, brs NH), 7. 84 (1H, s, NHCO),

7.69 (2H, s, Ar), 7.6&7.41 (6H, m, Ar), 2.212.08 ( 3H, m, Ad), 2.031.75 (n, 5HAd | 13H CHy),

1.731.43 (6H, m, AJ ppm. “C NMR (DMSO-ds, 125 MHz), ii: 177.61(C=0), 168.60 (C=0),

145.27, 144.88, 132.54, 130.6829.48 (2C), 129.35, 128.34, 128.298.24, 118.31, 116.41,
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111.8 50.69, 42.06, 41.35, 40.02, 37.59 (3C),934.28.42 (3C), 23.63 (LCHs) ppm. " ..

.

_ L, ilpchnt 3363 2915 2851, 1689, 1627, 150, 1457
N-21,"-5f0c, .7, )T 1114, _@®)." 17
181111 1121, 4, @M1 _ L B, SOCk1~1 60°G, L1 _ =" _
P10 e A 0 uddT L T30, 1T e
e T A e STl AT T o 2d2 4 10 L L) A L -l
LT LT A@TIA139, L (10 . L L) et T A L T

LT #” 7@0 50, ) e e 1.0t T L, LADG, L 4

11 e o 4101410100, 0 1 11 L. INaOH (5%) pH=10. 1 . -
A HY [ Y R TR (NS T U, DN O TR ISR TP IR T BN | I SR Y
1 . 47 L 11894 (51%,5. . ). "+ = " L 6., 1.1.265268°C.*H NMR (DMSO-

de): U 1.591.70 (m, 6H, Ad), 183i 1.90 (m, 6H, Ad), 1.95 2.01(m, 3H, Ad), 5.60 (s, 2H, NH),
6.78(d, 1H, Ar), 7.047.43(m, 1H, Ar), 7.45-7.53(m, 2H, Ar), 7.557.65 (m, 3H Ar), 8.16 (s, 1H,

Ar), 8.79(s, 1H,NH) ppm. 13C NMR (DMSO-de): Ui 28.07(3 CH), 3642 (3 CHy), 42.90(3 CHb),
41.00(C), 110.05 (CH), 128.87(CH), 138.15(CH), 138.43 (CH), 14031 (C), 142.51(C), 143.39,
144.94, 149.13, 169.6(C), 187.55(C), 187.98(C), 198.03(C) ppm. HR-MS (Cl, 70 eV): mlz

T L 374.20(CaHoeN07); . 1+ | 1+37471997M] *

561 v , _ 221 11 A ), 7 11", 7y

0254 07. . )1 .7 167 11 2L POCEJ 111" 1y %_ 1-01. "

e P L o T A ] 1 eB%NaQH, o T e
J11._"°.‘|”LA>L-IQ'2>3-I (07< . o’A99 %)> ”|'=”|-'7',L.='|Ij=n :, . ”~: 1AL.|”~
17 770 211:213°C.*H NMR (DMSO-do): i 12.53 (1H, br.s, NH), 7.85 (1H, s, Ar), A7

7.7288 (2H, m, Ar), 7.66 (1H, t, J=7.6, Ar), 7.62 (2H, s, Ar), §@H, t, J=7.6), 2.D(9H, m, Ad),
1.77 (6H, m, Ad)ppm. *C NMR (DMSO-d¢): Ui 195.63 (G, 138.17, 131.87 (2C), 130.13, 129.32
(4C), 128.28 (4), 123.32 (1C30.55(3C), 35.98 (3C), 35.06 (1C), 27.55 (@M. HR-MS (ESI.
pos. Mode)™ L | .357.1889CaHz=N-0), . 1 -« . +35771973M + HH.

90



LT L2111, 1 )AH ¢ AUV R D R ¢ 7 Y
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C.028%), Tk T TRy AT T s e o F.246248C(C 0 )T

~ v ~

L . Bl . .6).1
0204 (124, , )4 11 1-2- 1,4, _W31" 1" 4L, 17101 114
L. SsoCk" 7t v, AT 8y oo e, oAy, o LA

A~

P41 % T A% T 0 110 A 04314 (119, . L, 96%)
. ” I_ = ” L 1,va ’-1 j ., . i X . L, <7’ .I-I ,,” ” 1’.I- .”A =J .: . 246_248C

~ AN

A O% (T ) N

0214@61, ., ., 1 e " " 3F(A I A2 4, o NRAAT P, 40 (25 1

" 111030, (100 %, 52 . .,85L )r . 1.  sI10:1: . -

SRR TR I TSR IR S I 1.7 7" .01 1% e b1, -

~~ o ~ aa o A ~ © < ~ ~

G I I ISR A A I VPR S I TR N S R IR TR, It
150 T s A A, e T L A2 074, 052 0 L, 8%%) T T L -
L7 U1 U7 246248°C. *H NMR (500 MHz, DMSQds), U: 12.32 (br, s, 1H),
7.988.22 (m, 1H), 7.78 (br, s, 1H), 7.40.65 (m, 1H), 4.32 (q, J = 7.1 Hz, 2H), 2:28.2 (m, 9H),
1.751.84 (m, 6H), 1.36 (t, J = 7.1 Hz, 3HIC NMR (DMSO-ds, 125 MHz),U: 165.24 (C), 142.70
(C), 141.88 (C), 137.79 (C), 122.%6), 121.96 (CH), 119.95 (CH), 117.73 (CH), 60.05 ¢CH
40.58 (3 CH), 36.03 (3 CH), 34.98 (C), 27.59 (3 CH), 14.09 (@ppm.”~._ - L _ ilycmt

3300, 2899, 2848, 1696, 1622, 1519S (ESI. pos. Mode)i 1 . + - *  347.1735 (for

CaoH2N2NaQz), , 1« | +347.2493 [M + Ng. Anal. For GoHaN202 (324.42):4 1 ¢ 77 7

%:C 74.04,H7.46,N8.64; 1 . , +C 73.67,H7.55, N 8.78.
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T P VRN IR (/A
S P T T | ER SN € I G U A 5 <10 1% IO A KN T S S (s RNTRE BT
17 0t . @A3H,1800, . ., 3L )F Tt s wT e AL 5
L.t 1 e, 1 0 0.82)(6.000 0, A0 )e-1 .7 AL, w181
e f a0 v 5, 0 ) e o Ad o rdd o, L el LT
£ T T (N T O S R T D TR PR
1,7 i o0y, .7 14004 (91 %, 545, . )., v T o 8011 -

L U T T .183185°C( T 1, L),.("” 1:195°C185). *H NMR (300 MHz,
Methanol-da), U: 7.75 (d, J =8.5 Hz, 2H), 6.64 (d, 85 Hz, 2H), 4.41 (9, J = 7.1, 2H), 1.41 (t, J =
7.1, 3H)ppm.

e " 4117, 12 1A, )] d. @7

-

-1 11 1, -1, 0 1A(0.544,3.00, 1
11" oy 27 41, 1 .41 1B0CH-_ 1 ool " T, 11

1v )% ., 51 .SOCk_ "1 1, 1~ L+

o A

T, "CHClL-_ "G5, )1 1T ot et e T 0T 4 T L 8, 1(0504, 3.00
A0 )Wt . LT 4 (0304300, . ). 1. 110 CHCl "1 _ =

~

T R I B 2 A (N R S T S ) I I I

—

N N (=2 o IR TR U R AT S LD TS LS L A "

-

AT I N IR B R FERS T P ok I TR IR B . NaSO-
T I T ' U TS i S B P TR 1.1 1 _ "7 714,
LSO T 4 Uf 17, 1/3R=080). " (14" " .L9(0704,2.13
s 1% T 0 TN, T 188190°C (7 - 186188°C [186], 192°C
[175]). 'H NMR (300 MHz, CDCH), &i: 7.93 (d, J = 8.7 Hz, 2H), 7.56 (d, J = 8.7 Hz, 2H), 7.38
(s,br, 1H), 4.29 (q, J = 7.1 Hz, 2H), 2:@009 (M, 3H), 1.841.98 (m, 6H), 1.601.78 (m,6H), 1.32

(t, J=7.1 Hz, 3Hppm.
L T TA T T e A T e, (A7 T

17 7 s 14 i (MNOs 65%, 0.15, |, 3.45, . _,2.30L 1 1H2SGi98%, 0.22,
41 . ., 27 ¢ )y v 5Tk T AT 0 IR T Y 11, 1+ 411 4711



11 7 v (4"

— »

T1 )10,494 150, L, 10 )k e T 09241 e T
L T Y e B A N SR (o I SR I A IR N S BN
(R R VG A AT RN IR S o SR B ARG I S B RN SR S IR
(18°C). . v _dadt " AT oo ®.L )t
R I I N TR AR P IR I A (T | TR B SR S, ISR BT
vl (Ut 1 fw, "/t T™ 1 L BHI;R=0.65). " " . 0401 (1.1, . _,
72%). ¢ " T LT " " 7 b T L AQ 4 10 .121-:123°C1H NMR (500 MHz, CDCH), ti: 10.90

(s, 1H), 9.00 (d, J = 8.9 Hz, 1H), 8.91 (s, 1H), 8.28 (d, J = 8.6 Hz, 1H), 4.44 (q, J = 6.8 Hz, 2H),
2.122.21 (m, 3H), 1.972.09 (m, 6H), 1.751.91 (m, 6H), 1.45 (t, J = 6.9 Hz, 3H) pp#MC NMR
(CDCk, 125 MHz),U: 177.55 (C), 164.25 (C), 138.1€), 136.43 (CH), 135.56 (C), 127.46 (CH),
124.93 (C), 121.68 (CH), 61.65 (GH42.68 (CH), 39.04 (3 Ci} 36.26 (3 CH), 27.99 (3 CH),

14.27 (CH) ppm.” 7.

S L. . " " 395158 (CaoH2N2NaQs), . 1 - . +3952888 [M+ Nal.o . L .o, A7 .47 * "

< > > A -

o~ L, ;T cmt 3354, 2926, 2849, 2353, 2323. MS (ESI. pos. Mode):
CzoH24N20s (372.41)7 L . .%: C 64.60, H 6.50, N 7.52; 1 « _ +C.64.85, H 6.64, N 7.77
A (R T e | NHE1r, 1,329 177
0341 (090, . ). "+ "L A0H10044 11" _ 1(@0,%Pd)PdCl =1+ _ L 4L .

~

o r ~ > o

100, . ~ ~ coo 3 41t 030y 0 T, LT e e 1 A 24

[

RSN A SRR ik | DO TN RO IR ¢ ¥ <L I ©) YO S I IOV IR (DT

~ [ o ~

R B IO ER T I I Y AU ¥ N NN IR B R T RN
104, -7 s AT, "0 10214 (061, . L, 68%), " r T "L Al 41
TLoe . " 01 MM T, 0. 286-:288T. H NMR (300 MHz, CDCH), U: 7.587.76 (m,

3 H), 4.35(q, J = 7.1 Hz, 2H), 1.8624 (m, 9 H), 1.621.86 (m, 6 H), 1.39 (t, J Z.1 Hz, 3 H)

ppm. $3C NMR (CDCk, 125 MHz),0: 176.78 (C), 166.34 (C), 139.23 (C), 129.85 (C), 128.09 (C),
123.78 (CH), 121.63 (CH), 119.81 (CH), 60.90 ¢;H!1.63 (C), 39.39 (3 Ci{ 36.46 (3 ChH),

28.14 (3 CH), 14.31 (CHippm. " ._ ~ L . ;1,chrt 3426, 3363, 3289, 2903, 2849, 23MS

(ESI. pos. Mode): . _ ~ " " (fof CaoH2eN2NaQs), , 1 « _ 36671063 [MNa].. , v . v, + = » 7

< >

1 1 " CooM26N20s (342.43)7 L _ .+%: C 70.15, H 7.65, N 8.18:1 « _ +C.70.33, H 7.83, N

>

8.39.
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56y, 1 -4 22T 11,1 )L DR 7 | "

>A v < ~V 0o A

S )

2164 (12, . )1 11 1221, 4 ., 141F 1 _ SOCE. )1~ 1L 30" “50°G

oL v _lsockt 7 oA, T T oddud e T T
CHCl-_ (30, )1 1_t _ Fueddd™r 07 A7 3 040" 41, 1 1834012
CLoB34 A A s A i3 0T 120, 7 )., 1 - LCHCL-
_@200, ). et Ut e k3T, T T T st A 4
AU TR <10 N T U W EP N S ISR SURPP [ I T O SR SN SR

1 . {7 . NaSO-_ _ ¢ I "4t -7 e, .0 AT
2614 1 _ .7, _, "CRCOOH-_"(5_  )Il1:_, =~ 3. ), 1-L8_""
T R U I T DA O ST ai R T BT ks H N T T BT
1.604 (540, . ), "+ T 720”417 L .~ 7 1. 1, 47, 298300°C
cLo Y
50, ..~ d e 100 AT 74204239, 0 ), Tk T o9 AT 1 L
PAT T2t e e L DT T e P LA 10%, 1
SR R U I B 2T O T S T E AN TP I |- R IS IS RSN B B
T B F PR I IR T A B = o = St [ Y T (O TRV S, I T
Tt AR .4 L4500, 172, 0, T72%), ok T L2144
. ..%.298300°C *H NMR (500 MHz, DMSQde): U: 12.66 (br.s, 1H), 8.19 (s, 1H), 7.89 (d, J =
8.3 Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H), 2.0..90 (m, 9H), 1.78 1.70 (m, 65 ppm. 3C NMR (125
MHz, DMSO-ds), U: 167.45 (C), 163.41 (C), 138.66 (C), 135.39 (C), 125.30 (C), 124.11 (CH),
116.10 (CH), 114.04 (CH), 35.78 (3 ©H35.16 (C), 27.43 3 CH)pm."7._ v _ ;1. cdmk
2904, 2847, 1690, 1625, 1491.
56y " 1 -

” :2+-(1-_1 n J . 1 . 1 >)+: LH e n . ” J Kz\a . . ”

o = ~

0201 (067, . ). "+ " 12 {11 1: 10294 """ "4 "~ """ ],
s u, v 1BRpO-_ "800, ). 1~ A1 R R T ; N IR R .
.1 LKOH B3, ,15%)!1 1" 1 (2. )11~ 24 "1 1 s

A T U e e 0 T ABQAG ] TERO e L e 0,
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~41)TLA>11L~~="'I)JL'I'H._L")O'TE“AI\OIazSO;-VL,1"A:"1}11: oA

P17 pd il e T T T e e 1 (SO

EtOAc/” . . ,2/1'R=055)41 _ . _ . ™" _ T+~ " 1220101 (0.35. . ., 53%)
L " T2 i1 L HTrT. .. 138140°C."H NMR (500 MHz, DMSQds), U:

(-~ ™17 1 . )p11.94 (br, s, 1H), 9.00 (s, 1H), 8.95 (s, 1H), 7i8L55 (m, 1H), 7.34 (d, J =

8.2 Hz, 1H), 7.10 (dd, J = 8.2, 1.9 Hi), 7.05 (d, J = 8.2, 1H), 5.21 (t, J = 5.7, 1H), 5.07 (t, J =
5.7, 1H), 4.55 (d, J = 5.5, 2H), 4.46 (d, J = 5.5, 2H),i1B® (m, 6H), 1.921.83 (m, 12 H), 1.78

1.63 (m, 12 H)ppm. *C NMR (DMSO-ds, 125 MHz),&: (, - ™ 1 = » . )1139’55 (C), 139.52

(C), 132.32 (C), 131.63 (C), 131.50 (C), 130.92 (C), 130.83 (C), 129.50(C), 129.46 (C), 128.57 (C),
125.04 (C), 125.00 (CH), 123.10 (CH). 122.99 (CH), 67.312J02.26 (CH), 40.76 (3 CH), 40.60

(3 CH), 38.73 (C), 38.00 (C), 36.09 (3 CH), 35.95 (3 CH), 2{36&H), 27.53 (3 CHppm. " .

_ L, ;1,cm 3440, 3286, 2904, 2848, 1653, 1608, 1HR-MS (ESI. pos. Mode) ¢ . .-
283.1810 (for GHzN:0), | 1 - . 28371812 [M + H.

T, e d™ g4 7 112332

< < o~

0204 (07, . .), "+ ™7 12144 1SOCk-_ "1 12 1440, _ . 11" L35
I R S TN N AR S IR S T R T ©: = 01 "

S T E TN (0} A T PR IS ARV IS TN X I Nt A S ISR’ B B B
SRS IR (o T B I N B <78 | = 3 P N R TP, ISR T
O T <7 % A R T T RN (NP TS S SRS | I
1, -7 _ ' A CHGlt” 1 1.,

56y, 1 -4, 2@ 01 1), ", " 11123, . 7. . 170172°C.*H NMR
(500 MHz, DMSQde), U: ( ~ ™ 1 " » . )112.31(br, s, 2H), 8.06 (s, 2H).89 (s, 1H), 7.80
7.66 (m, 2H), 7.627.31 (m, 2H), 7.19 (s, 1H), 2.17.77 (m, 18H), 1.821.70 (m, 12H)ppm. 13C
NMR (DMSO-ds, 125 MHz),0: (( ~ ™ 1 "~ ~ _ .)168.48 (2 C), 156.47 (C), 153.94 (C), 141.93

(C), 139, 97 (C), 133.03 JC131.51 (C), 128.58 (C), 127.34 (C), 121.09 (CH), 120.98 (CH), 118.06
(2 CH), 111.13 (2 CH), 41.17 (6 GH 36.59 (6 CH), 35.53 (2 C), 28.14 (6 CHppm. " .
_ v L, ;1,cmt 3340, 3185, 2923, 2852, 165dR-MS (ESI. pos. Mode)? 1 . .-296.1763 (
CieH2N:0), . 1 « . 296.1717 [M + H.
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N-(1-1 1 1
318-320°C,*H NMR (500 MHz, DMSQds), U: 7.92 (d, J = 8.6 Hz, 1H), 7.89 (s, 1H), 7.77 (d, J =

120001 11,1 M HA, L, " " 1-BE. 1-1. . . 129" )"

< P *

8.5 Hz, 1H), 5.76 (s, 1H), 2.162.05 (m, 15H),1.87 1.75 (m, 15H)ppm. 3C NMR (DMSO-ds,
125 MHz), U, ppm: 165.34 (C), 161.34 (C), 151.84 (C), 126.03 (C), 124.59 (C), 119.09 (CH),
113.41 (CH), 103.47 (CH), 40.86 (3 @H36.09 (C), 35.42 (C), 35.13 (6 @H28.91 (3 CH), 28.31
(6 CH) ppm. "7 . _ ~ L . ;14 &mt 3367, 3072, 3050, 2904, 2848, 163R-MS (ESI. pos.

Mode):™ . _ .430.2858 C2sH3sN3O),, 1 « . +43072850 [M + H.
5@F(N-. L = " [~ " v )17 DAL ), T LT 1ARE), L

A o> ~ >A

244-246°CH NMR (500 MHz, CDC4), &i: 10.90(br, s, 1H), 7.59 (br, s, 2H), 7.17 (d, J = 8.08, 1H),
3.953.45 (m, 4H), 2.58.34 (m, 4H), 2.31 (s, 3H), 2.07.99 (m, 9H), 1.791.70 (m, 6H)ppm. *C

NMR (CDCE, 125 MHz), ti: 164.29 (C), 129.47 (C), 128.60 (2 C), 121.02 (C), 120.92 (CH), 117.71
(CH), 116.04 (CH), 55.02 (2 Cb), 54.90 (CH), 45.93 (2 CH), 41.09 (3 CH), 36.43 (3 CH),
35.41(C), 28.12 (3 CHippm. "~ ._ ~ L . ;1ychnl: 3429, 2923, 2850, 1724, 16I1HR-MS (ESI.

pos. Mode)? L , ..379.2498 CsHaiN4O), , 1 « | +37972429 [M + H].

5(6)-(N-(2- ~. ), Tady

L A o °

_ -2 1A
155160°C *H NMR (400 MHz, DMSO-ds, U: 1.831.72 (m, 6H), 2.14£.02 (m, 9H), 7.317.24

1), " " 113, . 7.

5 < >A v <

(m, 1H),7.437.35 (m, 1H), 7.56 (dd, J=8.1 Hz, 1.3 Hz, 1H), 7.59 (s, 1H), 7.67 (dd, 7.9 Hz, 1.4 Hz,
1H), 7.81 (dd, J = 8.4 Hz, J = Hz, 1.5, 1H), 8.18 (s, 1H), 9.91 (s, 1H), 12.45 (sptHFC NMR
(DMSO-ds, 125 MHz), Ui: 165.89, 135.42, 129.48 (2C), 129.128.18 (2C), 127.41 (2C), 127.08,
121.30, 40.67 (3CH), 39.09 (3 G}i35.10 (C), 27.66 (3CHppm. "~ ._ ~ L . 1, Ct 3414,

3178, 2902, 2848, 1654, 1590S (M/z, %): 90.98 (100%), 349.06 (93%), 385.15 (77%).

5GFN-(4, L =" "), T4, 2@l 1), L 1@ L .
292:294T . *H NMR (400 MHz, DMSO-ds, U . ~ ™ 1 " i _ _:1.921.70 (m, 12H), 2.162.00

(m, 18H), 2.28 (s, 6H), 7.15 (d, J=8.1 Hz, 4H), 7.49 (d, J=8.2 Hz, 1H), 7.62 (d, J=8.1 Hz, 1H), 7.69

A <

(m, 4H), 7.77 (s, 2H), 8.08s, 1H), 8.25 (s, 1H), 10.08 (d, 2H)2.33 (d, J=8.8 Hz, 2H)pm. °C
NMR (DMSO-ds, 125 MHz),&: . ~ "> 1 " © . .:120.48 (2C), 27.67 (6CH 35.05 (2 CH),
36.11 (6CH), 40.71 (6 CH), 110.50, 111.05, 117.72, 118.10, 120.30 (d, 4CH), 128.98 (4CH),

132.14, 132.26, 133.96, 135.78, 36.02, 137.03 (2CH), 142.31, 145.22, 153.76, 154.10, 163.76,
96



164.55, 165.90 (2Q)pm. "~ ._ « L . ;1¢Chi®: 3354, 2902, 2847, 1645, 1584R-MS (CI. pos.
Mode):™ L , .~385.5014CesH2N:0), . 1 ~ . +38572147M*].

5OFN-(3, " " -, "), T4, 2@ ), LB L .
167-17C°C.. *H NMR (400 MHz, DMSO-ds, Ui: 1.86-1.70 (m, 6H), 2.062.17 (m, 9H), 7.59 (d, J=7.6
Hz, 1H), 7.65 (t, J=8.2 Hz, 1H), 7.867.78 (m, 1H), 7.94 (dd/= 8.1, 1.4 Hz, 1H), 8.23 (di= 7.9
Hz, 2H), 8.86 (s, 1H), 10.64 (s, 1H), 12.00 (s, . 2C NMR (DMSO-ds, 125 MHz),U: 27.67
(3CHy), 35.11 (C ), 36.10 (3G} 40.68 (3CH), 114.21, 117.79, 121.30 (d, C), 121.37 (d, C),
121.43, 121.31, 125.08, 127.14, 129.47, 129.99, 140.78, 147.90, 166.60, ppmo3 .
<1 . ;Technt 3117, 2903, 2849, 1651, 1621, 1538R-MS (CI. pos. Mode)™ L . .416.4724

(C2aH24N4Os), , 1+ | +41670051[M].

5(6)(N-(4-" L "yl e™, L _R@M N 1), " 1129,
270-27FC .*H NMR (400 MHz, DMSO-ds, U: 1.70-1.90 (m, 6H), 2.02.14 (m, 9H), 6.99 (dJ=

> ° 5 ~ o 5 <

8.0 Hz, 2H), 7.03 (dJ= 8.8 Hz, 2H), 7.11 (t/= 7.3 Hz, 1H), 7.38 (/= 7.8 Hz, 2H), 7.57 (s, 1H),

7.78 (d,J= 8.4 Hz, 1H), 7.83 (d/= 8.8 Hz, 2H), 8.15 (s, 1H), 10.21 (s, 1H), 12.36 (s, fipth. 15C

NMR (DMSO-ds, 125 MHz), &i: 27.67 (3 CH), 35.03 (C), 36.11 ( 3CH}0.71 (3CH), 117.85 (4

CH), 119.31 (2CH), 121.95 (4C), 122.95 (2CH), 129.97 (4 CH), 135.48 (C), 151.81 (C), 157.44 (C),
165.97 (Cppm.” 7 ._ ~ L . ;1¢ctnt: 3369, 3050, 2909, 2847, 1645, 1619, 1603, 16H6MS

~ -

(Cl. pos. Mode): L , .-463.5702CsH2Nz02), , 1 « . +r46372670M"].

5OF(N-41" L2 1. "1 ) - _2@A03 1), " 11@n, L
.. 266:268°C .2H NMR (400 MHz,DMSO-ds, U: 1.62-1.91 (m, 6H), 1.972.22 (m, 9H), 2.55 (3H),

7.59 (d,J= 8.3 Hz, 1H), 7.81 (d/= 8.3 Hz, 1H), 7.98 (s, 4H), 8.19 (s, 1H), 10.49 (s, 1H), 12.51 (s,
1H). 26.46 (CH) ppm. *C NMR (DMSO-ds, 125 MHz), &i: 27.65 (3 CH), 35.11 (3 C), 36.08 (3
CH2), 40.64 (3 CH), 119.32 (3CH), 122.86 (C ), 127.49 (C ), 129.30 (4CH), 131.74 (C ), 143.02

), 164.21 (C ), 166.47 (C ), 167.92 (C ), 196.61 fP."~._ ~ v . ;1 rchrt 3254, 2903, 2849,
1772, 1661, 1622, 1592, 152HR-MS (Cl. pos. Mode)™ o _ .414.5115(CeeHzeNs02), . 1 ~ . + . " 1
414.217M+H].

B@FN-(IH-~ " ~ L - N d% 4, 2@ 031 1), " . "11@6.."..

272-274C.*H NMR (400 MHz, DMSO-d¢), U: 1.521.89 (m, 6H), 1.942.21 (m, 9H), 3.58 (s, 5H),
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7.21 (d,J= 7.6 Hz, 1H), 7.60° 7.47 (m, 2H)ppm. “C NMR (DMSO-ds, 125 MHz), U 21.65
(3CH), 35.03 (1C), 36.08 (3CH30.68 (3CH), 120.87 (d, 2H), 128.55 (CH), 163.56 (CH), 170.13
(C)ppm. "7 ._ « L . ;l,Cmt 3473, 3176, 2902, 2848, 1621, 1524R-MS (Cl. pos. Mode):
L, .364.4839CaHzNO), . 1 -« . 136478950[M".

2(1 11 122 DAHA L, " " 18" )" -, " ) 0T, @9
283-286°C.1H NMR (400 MHz, DMSO-ds, Ui 1.69-1.84 (m, 6H), 1.841.95 (m, 25, 1.992.13 (m,
9H), 3.531 3.40 (m, 2H), 7.36 7.22 (m, 1H), 7.46 7.38 (m, 1H), 7.54 (s, 1H), 12.22 (s, 1H)
ppm. 3C NMR (DMSO-ds, 125 MHz), i 23.96 (CH), 26.07 (CH2), 27.64 (3C#{ 35.00 (G, 36.09
(3CH), 40.71 (3CH), 45.97 (CH), 49.27 (CH), 176.52 (G ppm. " . _ ~ v . ; 1, ¢m 3397,

3181, 2964, 2901, 2848, 1599, 1569, L5HR-MS (Cl. pos. Mode)™ . . ..349.4693(CazH2N:0),

~

1., £34972157M¢.

LT 734171, ", AL, 1"

Sy

3041 (20, ., )34 "1 " oA s~ A4mZ " .50, 14y "1, 17

—

T T T AT T e At et 20 4 BT 1 s 1(d=1.84).

[

T oA LAY T AT 6T, 0 It 1200, 7 L1 1780

~ o~ ~ > v a ~

CNaCOspH=8, I+ v _ Jid.7"" ¢+ 200 10 - " 4 cidwm™i . "1 .1

ST N RN I IR TP A AR IS 5 R T BT U BT
184(10. . ..50%) "+ =" 123 44" " 1. L4 .220225°C.

~ v ~ ~ "AA T4

)

5054 @35, . )34l "1 " A ~ AWM, 7" 5@, 14y 71, , 1180

T T (N (NS T s O O S T NN AN | RO S SR 24 ¢ R
11, 1+ AN "B, -7 .7 . .-11" c445 _ . 1
Tt Tdew T L LT T L 40158 1 (7T1%)

T . TH : I P B G I AT T 0. 220-225°C.

L T340 71, ", AL (15, 1"
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504 B33, ., ) 34141, " _Avc_ ~1¥50_ 14 _ . " w1, 7
ol Mt e 0T, 88T (50, , ). SOCk20" - 41, e A A )0
1w Pl o080 d 4, L, et el L NaHCOs
© 4. 7pH=8, 1l 117 I ot .1 (Bx501,_)150 . . ¢ T 1 LA

S I DU I IO P P TR MR TR [N DY (T A DV NP B O
MgSO-_ 11 11 . » = Wil _ %L L4504 (30, . ., 92%) "+ =" L1511
4w T2 TUrT 1 .109111°C (7 105110°C)

'H NMR (500 MHz, CDC}): i = 7.45 (dd, J = 8.0 Hz, J = 1.8 Hz, 1H), 7.40 (d, J = 1.8 Hz, 1H), 6.66
(d, J = 8.1 Hz, 1H), 3.84 (s, 3 H), 3.43 (br, s, 4 H) pp¥@.NMR (125 MHz, CDC}): U = 167.51
(C), 140.54 (C), 133.20 (C), 123.35 (CH), 121.09 (C), 118.40 (CH), 114.99 (CH), &Ha)Qpm.
"I.. ~ L _ ;lpchrt: 3435, 3362, 3199, 2943, 1688, 1665, 1624, 1585
oL e R P 0 (16, 107
411 1,1,  1-@® Q16321 , 10 )" 1r _5Qp, 0~ 1

et T T o2y (27, . ., 40 L SOCEH . AT 0T oA,

[ 3 » ~

<

T i "Jl-'l‘l‘”:L L@l 1200 T2 41 1y L1 1 1SOCE

10 vt T 1.7 oA, oA 1.1 71, 730, CHCl-_

v~ oa < e < ~ ~

R T I HP N S S W E I NI~ S T R I ISR T B Y S

I 41 7 40 ,@0Q21,:12, , 2L H)d 107" 1 (35, 7,25, . .,4
L JICHClL-1 7 14100", ). _ 1~ o1 A% tvw b 017 70 . vt -1 341

T I ESRS TIh & IR I NN, ISRV IR R T PPN I L N7UN T RSN
ST i L.t M e, AMESO-, L 111 - T L HLY LT L

e e e AU T N E | It I JRR (N S N IOV TP N BT
e (o, e T e AT o C3M)T A L1
1" .1 2. "Mt _t _™236, 1.4, . ., 12%).

'H NMR (300 MHz, CDCH): li = 8.69 (s, 1H), 8.16 (dd, J = 9.2 Hz, J = 1.5 Hz, 1H), 7.99 (d, J = 9.2
Hz, 1H), 3.98 (s, 3H) ppm.

N> .1 _ 21”11 _ 718760, §0.1, . .,2%).(R=0.25) .. .287-288°C. H NMR (300
MHz, CDCk): & = 8.39 (s, 1H), 7.94 (d, 1.8 Hz, 1H), 7.987.80 (m, 2H), 7.73 (d, 8.5 Hz, 1H),
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3.90 (s, 3H), 2.13 1.78 (m, 30) ppm=C NMR (125 MHz, CDC}): Ui = 177.74 (C), 177.42 (C),
166.31 (C), 136.22 (C), 129.87 (C), 127.67 (CH), 127.21 (CH), 127.07 (C), 125.15 (CH),
52.29(CH), 41.70 (C), 41.46 (C), 39.37 (3 @H 39.37 (3 CH), 36.51 (d, 6 CH), 28.20 (d, 6 CH)

ppm.” > ._ ~ v . ;1 #chrt: 3275 (br, w), D01 (s), 2850 (s), 1716 (S), 1645 (s), 1491 (s), 1437 (m),
1284 (s), 1221 (s), 1136 (W) ¢m

=~ 1 _ 2771 . (17.(78. 40.2_ . ., 4%).

V™. 1 :"" 1 . 116(B00. 1.8 . _,30%).(R=0.15).. ..’ .200-202°C.

1H NMR (300 MHz, CDCY): Ui = 7.837,64 (m, 2H), 7.27 (s, Hz, 1H), 6.76 (d, J = 8.1 Hz, 1H), 4.31

(s, 2H), 3.88 (s, 3H), 2.211.90 (m, 9 H), 1.91 1.66 (m, 6 H) ppm=C NMR (125 MHz, CDCH):

i =177.23 (C), 166.83 (C), 146.66 (C), 129.37 (CH), 128.01 (CH), 122.98 (C), 120.41 (C), 116.97
(CH), 51.89(CH), 41.42 (C), 39.48 (3 G 36.49 (3 CH), 28.20 (3 CHppm.".._ ~ L _ ;l¢ "

cm: 3449 (m), 3341 (d, m), 3200 (m), 2903 (s), 2850 (s), 17 1687 (s), 1650 (s), 1624 (s),
1603 (s), 1490 (s),1443 (s), 1328 (s), 1287 (s), 1209 (s), 1105 (m), 993 (s), 63%-(m) cm

VAR S A B AN o S A A ¢ £ A

i) D

1644 5. . ., 1c )k L - 73011 1-1 1.4, 0 WA 40, (16 1
174+ B0, ~ 41 """ 717 023, (100 %, 40, . ., 9L )¢

R PN (o T AU I SRS TR T A T Bt I I R R
R i I PRI IR NP oo i AUt I I IS A B A TP PR SR T
1L S T I T & PARVITRE e I ER LT TR B T S TP T B
19(0.9124,2.94. . _,90%)" "L ...~ " _ 4 _uWr T 1 .224226°C.1H NMR (500

MHz, DMSO-ds): Ui = 12.41 (s, 1H), 8.10 (s, 1H), 7.78 (d, J = 8.3 Hz, 1H), 7.55 (d, J = 8.5 Hz, 1H),
3.85(s, 3H), 2.05 (s, 9 H), 1.7273(m, 6H) ppmC NMR (125 MHz, DMSQds): Ui = 166.92 (C),
122.52 (CH), 51.89 (C#, 40.65 (3 CH), 36.08(3 CH), 35.11 (C), 36.45 (3 CHi 27.66 (3 CH)
ppm.” . « v _ ;l,chnt 3324 (s), 2906 (s), 2850 (4)706 (s), 1622 (s), 1516 (w), 1438 (m),
1410 (m), 1320 (m), 1280 (s), 1214 (w), 1090 (s), 737 (s), 668 (8)KHR*MS (ESI. pos. Mode):

11 © v, 733371879 (for @H2s3NaNO2),, 1 « , £33315879 [M + Na].

< o

2) LT
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989 . I3, ., ., lv Jr v "3 1 12,4, o WAAT L 40, (26 15
17 1¢ _ 150, <rr-||-'|A’v"orrA'|'|'l._"’< 104w, . 21 ., . ., 7 o )¢

= A

T N 1 D A R (R T T AT I U RO
TS I AT ol D AR R VAR TP U At I IR IR N N il ¥ DA
ST T A TS SV i SRR nh TR B N ks A BT
" LA T " L 19(9254,2.98. 0 ., 99%) T L., . " A W 224
226°C. *H NMR (300 MHz, CDCH): i = 8.38 (d, J = 1.4 Hz, 1H), 8.02 (dd, J = 8.7 Hz, J = 1.5 Hz,
1H), 7.75 (d, J = 8.6 Hz, 1H), 3.87 (s, 3 H), 2i23.61 (m, 15 H) ppmiH NMR (500 MHz,
CDCL): Ui = 8.39 (s, 1H), 8.02 (dd, J = 8.6 Hz, J = 1.1 Hz, 1H), 7.73 (d, J = 8.6 Hz, 1H), 4.7Q (s, 1H)
3.86 (s, 3H), 2.20 (s, 8 H), 1.73 (q, J = 12.4 Hz, 8H) pBINMR (125 MHz, CDCY): ii = 166.32
(C), 163.13 (C), 135.40 (C), 132.19 (C), 127.38 (C), 126.47 (CH), 116.47 (CH), 114.08 (CH), 52.54

(CHs), 40.03 (3 CH), 35.52 (d, C, 3 Ch), 27.76 (3 CHppm.

1C) J T
50( L r r . ‘I _Ir nr ) _I‘ ” I; ”_I ll’ —L CoL J .“=Ln .o L ,:.1”=n_|=|_ L ‘I L )

~ v o a [ IS

34894 (21, , ). 34171 1., ., @9 J 13784 (21, , )1 11 1, 1,

14, st de 1025, " T, N T s

~

LT L0441 1 T L, 1140160°G. L7 T 7 L, L ool e A

~

T T, kAt AT T LT AT -

—
>
Lol 1}

A TP /s PP IR N (s RSP TANT A T I IR N TS I U B (0 [ I
o1 10t 15%NaoH 1T . pHOM0E, T L L T 0T a1
s e T e T 0 10T . A", 0 1654 21, . .).99 %

TR T La8T A T, . 1L 4 ,224226C

22(1 11 117 DAHA L, " " B .4, " 120" 1"

< Vv ° A

10, ..~ 414, 41171 100 403, . L), T T o A9 4 11 LA

= ~ =
r = ”

R O | S T T A I T (N AP N RS N S T I

L su - 1038 1T Ja Mo e, et L1 e 7 1500
[ S B id A It T e,

— ° a1 A <o > ~

11,7 ), o181 4026,  ,,81%) v " -~ -7 7 T T L2004 1
101



1H NMR (500 MHz, CDOD): Ui = 8.08 (d, J = 15.3 Hz, 1H), 8.00 (s, 1H), 7i7868 (m, 1H), 7.64
(dd, J = 8.4, 1,3 Hz, 1H), 7.57 (d, 8.4 Hz, 1H),7.54 (d, J = 8.4, 1H), 3.30 (dd, J = 3.0, 1.6 Hz, 2H),
2.10 1.96 (m, 15 H) ppm2=C NMR (125 MHz, CDC4): ti = 173.01 (C), 170.38 (C), A2 (C),
128.83 (C), 128.44 (C), 128.14 (C), 122.81 (CH), 122.21 (CH), 42.14 {8 BH55 (3 CH), 36.80
(C), 28.69 (3 CH) ppm" . _ ~ L . +1¢Cht 3256 (br.s), 2905 (s), 2852 (s), 1625 (s), 1525 (W),
1452 (w),1409 (m), 1318 (MHR-MS (ESI. pos. Mode} 1 . . = ¢ . ?31171754 CisH22N4O),
, 1+, £3171863 [M + H"].
R D VYOV A B SR PO SR < I

T i NI

-1 11,1, -1, 1Y (9014580 1, __, 2 )1~ 1+ _ 100, L~ _ o 1

»

vt T T, SOCh, L . AT Ty D TR .

—

117 4L 41, 4 . 44d%0Ccki " oAl T 1. .7 AL
1,7 47 1-1_1_,710, CHCL-_" " , v 47 _ 1T 57 v 07 477

w < ~ Y

r ) 1 . L 3'1_ . ” . 0 L N (5-]\46 'L, 150 < o 1;\1 L v) l‘J ‘I ) - ” L = n ) .1 ((1}1 . "A,
79-( < o Ta 16 L v)l‘CHZClZ '1 )_ SN 1 ”(5‘_0"< A)_ 'I P ‘I * ‘I”” L 'I_ Lk L = .I - n

~ L o> o ~ S > ~

TN T A P e A I ISR ' I (N RO, INSRDVRTRNT IS S T D T RO

S FS PR R RLE R NS DS S IR P R
S UTAT U LTI AT L 410854 T e T T U330 . . . 80%).

.. .187-188°C.
LTy

-1 11 1 01 1 AD(Q.Q9245 61+ 1 A ) 1T T 427 1,27

270 ) T B0y L -4t LT T L 550G | LT
-|1)(1|—A.°‘|L1<J”_L’-’Io,”ALAQ”-l’;J”NALﬂL'lwrﬁ‘10”_I_AL'L|L1AVL
PR T I R R T O AT R (S TS S A I
S T I A I T R NN | N Ao N T R TR s I B S
1.7 "L (06604,1 . ., )1 20, 2M 1.7 "L . 1.4 1

[ T | B T R B "JZ""]’:_E-|<1:Ll_‘i."<~J~L1-|"L1D‘1""(I,_I-N
17 047 AT WAt L. 0 Ay T17 70 Lo~ 1 N I



R I I IS JD AT EUSS B I B I T T ISR

© = o > ~ Lo~ A

L T TR, " T e st A L P R e A7, 0 41048 0 7 T 7 L33 4 T

T I T A I A IR T I I TR TR I 017X
et G e Tl T st et T ", L, AMgSO-. L 1

s P F & 1R ' TR o v’ ¥ N Ea A A TS IS SIS BT
C oA AT e w21 e, A1) 11u495)(5.5. . |, 95%). R=0.60,
187-188°C.”~. _ - L . ;14 &m% 3389, 3177, 2901, 2851, 1609, 1532, 1436ictd NMR
(DMSO-de): Ui 1.591.77 (m, 6H, Ad), 1821 1.92 (m, 6H, Ad), 1.94 2.05(m, 3H, Ad), 6.36 6.48

(m, 1H, Ar), 6.94 7.08(m, 2H, Ar), 7.23 (s, 1H, Ar), 8.94 (s, 1H, NH), 9.29 (s, 1H,0OH) ppi
NMR (DMSO-de): U 27.76 (3 CH), 36.07 (3 Ci 38.33 (3 CH), 40.97 (C),107.45 (CH), 110.23
(CH), 111.02 (CH), 128.99 (CH), 140.44 (C), ¥8¥(C), 175.89 (Cppm.

. L3436, L 4,17, T

S A U7 7 "1 )99 (11, . LA ) T e T 1337115,

e T T H I ST L T, HNOs (65%, 7., 15, . ., 1410 )
5 7 T e AL A e n e 1 I e T
T T T s T T O T e T e O S TR E T
AR S I I R S T AT 2 RN BV IR IRV N I
1. .7 _ 5110040 "1, . ," " 10864 (274, . ., 25%). + " T L . U"~ "N-(5
R O IV Ch I B S I - (N IR T BRI I
2 AR & THRN I I ISR IS T B TR I Y T S (NN (RN WS B
oo T o4 03T L 43 L1 . Y1 .+, (R=0.85),0.10 (0.33, . .,3
%), " "ot 84, (R=080), " L7 "~ " 70~ L 3511.39
g,5.13mmol, 40%).. « _ T ,d _,(R4071), "+~ " 1360414 L "1 " (0.186
1,0588. . .,5%), "+ " " 13649 1. . _ 1:1.0491"(3.316, . ., 30 %).
M@ " 1w w20, " 0w L BT

1 .155157°C."C._ ~ L . ;s &mt 3351, 2912, 2850, 1695, 1611, 1579'H NMR
(DMSO-de): Ui 1.60 1.76 (m, 6H, Ad), 1.771.96 (m, 6H, Ad), 1.962.05 (m, 3H, Ad), 6.81 (dJ=
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7,9 Hz, 1H, Ar), 6.90 (dJ= 8.2 Hz, 1H, Ar), 7.33 (tJ= 8.2 Hz, 1H, Ar), 9.27 (s, 1H, OH), 10.86
(s, 1H, NH) ppm;3C NMR (DMSO-ds): ii 27.56 (3 CH), 36.00 (3 G 38.22(3 CH), 40.39 (C),
114.30 (CH), 117.31 (CH), 131.31 (CH), 131.63 (C), 135.96 (C), 150.37 (C), 176.03 (C) fpm..
oL (BSI): miz (%) = 339.1 (100) M + NaJL . L .., T LT "TE L

< > > A -

CiH2oN204: C, 64.54; H, 6.37; N, 8.86.1 + , +C, 64.03; H, 6.83; N, 8.34.
I I SN | R NS B E I I <L) It Sk DS EURNT B

(S 9 ~

. ...192194°C .« L | ilpchit 3434, 2904, 2849, 1686, 1628, 1589.NMR (DMSO-

-

de): U 1.66'1.78 (m, 6H, Ad), 1.871.97 (m, 6H, Ad), 1.902.12 (m, 3H, Ad), 7.27 (dJ= 9.1 Hz,
1H, Ar), 7.75 (s, 1H, Ar), 7.94 (dj= 9.2 Hz, 1H, Ar), 9.54 (s, 1H, OH), 10.85 (s, 1H, NH) ppm.
13C NMR (DMSO-de): U 27.55 (3 CH), 35.85 (3 G 37.88 (3 CH), 4137 (C), 108.03 (CH),
111.21 (CH), 126.06 (CH), 130.40 (C), 146.36 (C), 154.15 (C), 176.79 (C) ppin:

~ ~

L _(ESIF miz (%) = 3392 (100) [M + NaJL . v v, T T _ "¢ . "

< > > A

CiH20N204: C, 64.54; H, 6.37; N, 8.86.1 « _ +C, 64.63; H, 6.41; N, 8.61.
NGB " 1w 2" LI 1, 1@ T e T

[l ¥} o & —

L7 4, L £7281:285°CT .« L . ;1.cht 3094, 2920, 2851, 1660, 1598, 15499.

~

NMR (DMSO-ds): ti 1.64 1.80 (m, 6H, Ad), 1.861.97 (m, 6H, Ad), 2.002.06 (m, 3H, Ad), 6.62

(dd, J= 9.2 Hz,J= 2.2, 1H, Ar), 7.98 (dJ= 2.1 Hz, 1H, Ar), 8.08 (dJ= 9.3 Hz, 1H, Ar), 10.57 (s,

1H, OH), 11.17 (s, 1H, NH) ppmi3C NMR (DMSO-ds): Ui 27.58 (3 CH), 35.93 (BH2), 38.42 (3

CHz), 41.69 (C), 107.27 (CH), 111.40 (CH), 128.55 (CH), 129.74 (C), 137.05 (C), 164.39 (C),
176.32 (C)ppm, 1 -, ~ v _ {ESH:mlz (%) =339.2(100) M+N&a. , v , o, 1", A7 7 _7

> > a v

T, ~ " 7 GuH20N204: C, 64.54; H, 6.37; N, 8.86.1 - , +C, 64.86; H, 6.62; N, 8.90.
SN 7 £'C 1 G TR I N I I S P

> v

01004 .11 " _1(5%-Pt, 1 % Fe, 1~ _ ")a__ 1! 07811 (237 . . ).
TR T LU B436-125 . T, o, et Ak 0 T oA o4t o1t

-

ek 24 - 41, Ay THID L 1 T@8 ) 1, At
U T TR I AU L I RS A S I B BT
e T T I S A St I TP T R D A T2 A I T

i7", .1 .37-8B9 1 _
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N@EA "3 " L " U A 11,4, . _1@D 101, 23%)

"4 1, "7 Ls 1. LF . HNMR(BOOMHz,. v = 1 -do:0=7.02(d,J=1.6Hz,
1H), 6.686.74 (m, 2H), 4.90 (s, 4H), 2.11.93 (m, 9H), 1.871.75 (m, 6H) ppm22C NMR (125
MHz, Methanol-ds): &i = 179.57 (C), 146.75 (C), 133.66 (C), 131.64 (C), 117.44 (CH), 115.46 (CH),
111.24 (CH), 42.81 (C), 40.53 (3 @H38.01 (3 CH), 30.16 (3 CH) ppm"~._ ~ L . ;1ocihit

3356 3326, 3291, 3899, 2850, 1646, 1619, 1544, 14888, 1247.HR-MS (ESI. posMode):

= |, .287.1715 (for @HzN:02), . 1 + . +28771830 [M + H.

N-@41 . "3 " 1. _"JdA™ 115 1.4, . _ @ 1" . _ 10641224
. 91%) T T L.t L AL, 7200202°C" 7.« 1 . ;1 .cht: 3356, 3326,
3291,3899, 2850, 1646, 1619, 15844 NMR (_ L ~ 1 . -do: 1 1.7311.81 (m, 6H, Ad), 192
1.96 (m, 6H, Ad), 2.02i 2.06 (m, 3H, Ad), 6.636.72 (m, 2H, 2 Ar),6.98(d, J = 19 Hz, 1H, Ar)
pPPM.BC NMR (. v ~ 1 . -di): 1 30.16 (3 CH), 38.01 (3 G} 40.53 (3 CH), 42.81 (C), 111.24

(CH), 115.46 (CH), 117.44 (CH), 131.64 (C), 133.66 (C), 146.75 (C), 179.57 (C)NIBKESI):

miz (%) = 287.2 (100) [M + H] HRMS (ESI): m/z [M + HJ+4 1 _ . "~ ¢ _ "CuHzN:0z:
287.1760; 1 - , & 287.1747.
N-21 . "5 " 1. _"HWdA” 121,41, _@B™H" . _ 106797234

< > o o

mmol, 95%);» ~ ~ "L .~ " . " _ i1, L 47180182°C"7._ + L . ;1echnt 3312, 30086,
2906, 2850, 1629H NMR (. v ~ 1 . -ds): i 1.78i 1.84 (m, 6H, Ad), 1.98/2.03 (m, 6H, Ad),

2.04i 2.09 (m, 3H, Ad), 6.55 (dd, J = 8.5 Hz, J = 2.7 Hz, 1Af), 6.69 (d, J = 2.6 Hz, 1HAr), 6.75
(d, J = 8.5 Hz, 1HAr), 7.90 (s, 1HNH) ppm.2C NMR(_ ¢ ~ 1 , -d): 1 29.70 (3 CH), 37.56 (3
CH2), 40.24 (3 CH), 42.47 (C), 113.68 (CH), 114.98 (CH), 120.51 (CH), 127.55 (C), 134.69 (C),
151.79 (C), 179.47 (C) ppmMS (ESI): m/z (%) = 309.2 (100) [M + NaJ. . . . ¢, & =~ "
1 1. 7107, "+  CuH#N:0z C, 71.30; H, 7.74; N, 9.78.1 « _ ¢ C, 71126; H, 7.78;

N, 9.55.

M@, L™ 4L S V0 ) WG U T P P R A B

> o >
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7 T 70 38(921, 4030, | ), Cu(OAcAH-0 (19, 4010, . ). 11 4. <1
1,77 1.40061, 4060, _ ). " . " . v A1 <@y D11 L 118°C 7 "
AR I A T B R 1 BTN R I AR ENUSTIO DNTUNS SRR EPT B
LI (SI027 L /BtQAE 2:1)1 17 L 4,0 ,r T 7 L 431514005, | ., 16%, R=
030)r 1~ 17 _ " w7 b A AT T, 1. 235237°C.7 0. | L, ;15 8t 3261,

~ v ~ 8

2900, 2849, 16441623, 1582, 15272H NMR (CDCk): Ui 1.602.09 (m, 15H Ad), 2.81 (s, 3H

CH3), 7.07 (dd, J= 8.5 Hz,J= 2.1 Hz, 1H Ar), 7.43(s, 1H NH), 753 (d, J= 8.5 Hz, 1H Ar), 817

(d, J= 2.0 Hz, 1H Ar) ppm. 3C NMR (CDCE): Ui 14.65 (CH), 28.30 (3 CH), 36.59 (3 CH2),
3946(3 CH2),41.73 (C), 103.09 (CH), 116.54 (CH), 119.07 (CH), 135.28 (C), 138.06 (C), 151.49
(C), 164.13 (C), 176.21 (Q)pm. MS (ESI): miz (%) = 333.1 (100) [MMa]. HRMS (ESI):
11, T+ 333.1579 (@H2N:NaO»); . 1 . ” i333.1576 [MNaJ"

11 L1 44490 T L0 kL 2T

> v o

1142 .7 L 1A~ 1

.7+ T 7 L 88.(3.00 equiv.), Cu(OAc)2AH20 (0.4 equiv.)! 11, 1~ " l4daif (1.0
equiv)l 4 . . . " . T (10,1, 38117 L1620 7 41, A 4
IR R TP RS I I ¢ Laad T T PP T d LG d T

> o~ v ~ <~ 0

R PP R T T 2% D I B s A Ll (VTN B SRR B B
T NS IR PR S B T NI B U S TR U T I T S NP : . BN B

49,
N2 0,7 AL 1-6" 11 121214, _1@4»1" " 4" 7 1

Av o >~ °

P40 vl TAY oA, T T 0 -381(143 4 050, | ),

~ o —

Cu(OAC)2-H20 (40, 4020, . .)J 14 ¢ . _ 1. 1. M&GBB_ 4050, . )14 _ . .
S50, )1 T L 6.t L L4 T L4493 1)0.25. ., 50%,
R=025). » . . 1: _ d.1F1°L4_ " " " 1r1 {160 « JBOAL4AL) " 1

T 01 LW T .196198°C 0.« L | ;1.Cint 3433, 3901, 284, 1665,
1620, 1556, 1523, 1481H NMR (CDCk) : 1.70i 1.79 (m, 6H, Ad), 1.951.99 (m, 6H, Ad), 2.08
2.11 (m, 3H, Ad), 7.107.19 (m, 1H, Ar), 7.447.54 (m, 3H, Ar), 7.58 (s, 1H, NH), 7.62 (d= 8.4
Hz, 1H, Ar), 8.20 (dd,J= 6.7,J= 3.0 Hz, 2H, Ar), 8.28 (dJ= 2.1 Hz, 1H, Ar)ppm. *C NMR

(CDCL) : 28119 (3 CH), 36.47 (3 Ci 39.31 (3 CH), 41.67 (C), 103.21 (CH), 117.12 (CH),
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119.57 (CH), 127.20 (C), 127.52 (CH), 128.96 (2 CH), 131.44 (2 CH), 135.82 (C), 138.51 (C),
151.20 (C), 163.29 (C), 176.28 (@)m. MS (ESI):m/z (%) = 395.1 (100JM+Na]. HRMS (ESI):

m/izd 1, ,  , "3731916 CaaH2sN202%); , 1 « , +37371908 [M-H]".

M2-4" " A, 6 I 14, L1, 1(4D).

S oud T A e T LA L 1A 1T L 38.(100 . 4 0.35

. . .) Cu(©OAcy-H0O (30, 40.15, ., )1 14" . «~»~» <7 1 141b'(52] §0.35

R T T A €< o NN W IR T [ ST S I D Y TR
(46 . 1011, . ., 32% R=068)_ ~ . . 1" _ d- 1% 41" " T4 puwdyd
(Si02, hexanes/EtOAC 3:1) ™ &~ ~» 7 _ 1 d1 ™" 7 1.225226°C""._ 1 _ jilg”

cm 3434, 2906, 2851, 1620, 1565, 1485 NMR (CDCk) : 1.30 (d,J= 6.8 Hz, 6H, 2 CH),
1.69'1.86 (m, 6H, Ad), 1.982.02 (m, 6H, Ad), 2.072.17 (m, 3H, Ad), 2.99 (p/= 6.8 Hz, 1H,

CH), 7.12 (dd,J= 8.5 Hz,J= 2.2 Hz, 1H, Ar), 7.37 (dJ= 8.4 Hz, 2H, Ar), 7.45 (s, 1H, NH), 7.64

(d, J= 8.5 Hz, 1H, Ar), 8.15 (dJ= 8.3 Hz, 2H, Ar), 8.28 (dJ= 2.2 Hz, 1H, Ar)ppm. *C NMR
(CDCk) : 2384 (2 CH), 28.23 (3 CH), 34.34 (CH), 36.52 (3 ©H39.36 (3 CH), 41.69 (C),
103.20 (CH), 116.99 (CH), 119.44 (CH), 124.80 (C), 127.13 (2 CH), 127.67 (2 CH), 135.62 (C),
138.65 (C), 151.16 (C), 152.83 (C), 163.59 (C), 176.29(@). MS (El, 70 eV):miz (%) = 414.3

(30), 135.1 (100), 83.9 (75) [MHRMS (EI, 70 eV):miz4 1 . . = + _ 414.2307 (GHsN:0"):

4. 414.2301 [ML.

M2-B41 " v 7, ") 267 I 114, 1,7 140).

T AT A 4k U AL A4 17 717 L 88 (100 . 4 0.35

. ). Cu(OAC)2-H:0 (30 40.15. . )1 4341 .= "4 #c(B8.°4 I _
035, . )11 ({0 I T AR ¢ BT A T DT ST B
46 (10 . 4 002 . . ., 7% R =025 _ - . . 1: 4.1 "0 dd_ """ 4c 4"
L. [SiO2, hexanes/EtOAC 2:1) " w -~ .~ " _ 14 17" . 140145°C."".

_~ L, i pctnt: 3259, 2902, 2850, 1650, 1628l NMR (CDCL) : 1.56/ 2.13 (m, 15H, Ad), 3.97
(s, 3H, OCH), 4.02 (s, 3H, OCH), 6.99 (d,J= 8.4 Hz, 1H, Ar), 7.11 (dd/J= 8.5 Hz,J= 1.9 Hz,
1H, Ar), 7.45 (s, 1H, NH), 7.63 (d/= 8.5 Hz, 1H, Ar), 7.73 (d/= 1.8 Hz, 1H, Ar), 7.83 (dd/=

8.3 Hz,J= 1.9 Hz, 1H, Ar), 8.27 (d/= 1.8 Hz, 1H, Ar) ppm2C NMR (CDCL) : 28.27 (3 CH),
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36.57 (3 CH), 39.44 (3 CH), 41.75 (C), 56.20 (CH| 56.29 (CH), 103.12 (CH), 110.04 (CH),
111.18 (CH), 116.89 (CH), 119.30 (CH), 119.96 (C), 121.23 (CH), 135.50 (C), 138.75 (C), 149.39
(C), 151.26 (C), 152.05 (C), 163.54 (C), 176.21g@N. MS (El, 70 eV):miz (%) = 432.6 (100),
135.1 (100), 93.1 (14) [M]*HRMS (EI, 70 eV): miz~ L _ .-432.2049 CeeHzeN20s%); . 1« . + "
432.2036 [M.

MNM[2-2~ "0 AL, L. 6 LI i, 1@ LT o4
oAt 0 A 0 141,72 d1 7 0 438400 . 4 035 . . ),
Cu(OAc)2-H-0 (30, 40.15 . )1 17”7 42 1. 41 1.4d@R9, 4035, , ).
14 T T . T (30, )1 T AT T AT AL e T L 4T(TD ]
018 . . ., 53%, R=070), ~ . 11 4. 1%t 41" " "1 uwid’l (S,
hexanes/EtOAc 2:1) : 1~ " _ _ a1 A4 M) 7 1.203205°C" . <L ;i "

T, cm: 3440, 3070, 2909, 2849, 1659, 1618, 15%% NMR (CDCk) : 1.4R1.79 (m, 6H,
Ad),1.95 1.99 (m, 6H, Ad), 2.122.08 (m, 3H, Ad), 7.13 (dd/= 8.5 Hz,J= 1.9 Hz, 1H, Ar), 7.16
(dd, J= 4.8 Hz,J= 3.9 Hz, 1H, thienyl), 7.52 (m, 2H, thienyl; NH), 7.59 (d/= 8.5 Hz, 1H, Ar),
7.837.89 (m, 1H, thienyl), 8.24 (dJ= 1.8 Hz, 1H, Ar)ppm. 3C NMR (CDCk) : 28.22 (3 CH),
36.51 (3 CH), 39.36 (3 CH), 41.71 (C), 103.06 (CH), 117.15 (CH), 119.40 (CH)8.35 (CH),
129.72 (C), 129.87 (CH), 130.15 (CH), 135.82 (C), 138.41 (C), 150.94 (C), 159.33 (C), 176.24 (C)
ppm. MS (El, 70 eV):miz (%) = 378.5 (70) 135.0 (100), 78.9 (23) [MHRMS (El, 70 eV):ml z
11 ., T ¢ 378.1402 CaH22N202S); . 1« . 878.1395 [M.
MN2-B4 ~, ., "), L, L L8 I 4, @8 T
"o td4 s Ul A, 10 141:38(100,140.35, . ), Cu(OAcy - H-0 (30,
045, . )1 134 . . 4., 1 _4#e(®5.1§035, _ )14 _ . "~ 7
(30, )1 "~ o 1617117 A" r T " L4867 4014 . _,.39%, R= 0.50)
ST oAy Ad T T T e 4 M (SIo, Y L /BtQAE 3:1) 4L

LT LW T 0. 216218°C .« L . +1.Chit 3437, 2902, 289, 1674, 1621,
1571, 15301492 *H NMR (CDCk) : 1.7& 1.82 (m, 6H, Ad), 2.002.01 (m, 6H, Ad), 2.102.14
(m, 3H, Ad), 7.15 (ddJ= 8.4 Hz,J= 2.2 Hz, 1H, Ar), 7.39 (tJ= 7.9 Hz, 1H, Ar), 7.48 (s, 1H,

NH), 7.60 7.69 (m, 2H, Ar), 8.15 (dJ= 7.8 Hz, 1H, Ar), 8.31 (dJ= 2.1 Hz, 1H, Ar), 8.38 (d/=
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1.9 Hz, 1H, Ar)ppm. 3C NMR (CDCk) : 28.16 (3 CH), 36.54 (3 Ch 39.41 (3 CH), 41.78 (C),
103.17 (CH), 117.28 (CH), 119.91 (CH), 123.12 (C), 126.05 (CH), 129.03 (C), 130.43 (CH), 130.57
(CH), 134.36 (CH), 136.24 (C)38.35 (C), 151.36 (C), 161.78 (C), 176.28 jiBin. HRMS (EI, 70
eV):mz= L, » " ° _450.0943 (@HzBrN:02%); 1 « . 450.0933IM]*.

LU A ISR I I B IR D I O
oA e T Ll AT e 41, Tl L 88 72 L ) 025 . | L),

~

N[Z-(4-< L B o - ~ ” )+ LL > > ”v A0 -
Cu(OAck-H:0 (20, §0.10. . )1 14, v~ " 4L _ 141f)(34. 1025, _ ).
14 _ " L. . (20" )1 017 20 14" A" T " L 49(15 140.04

,15%, R = 025 _ -~ . .11 4.1 C i dd "7 T 4 e ud,7 ] (SIo,
hexanes/EtOAc 3:1) " 4 L ~ ™ " _ 1 W™ = 1.23523PC." . L _ ;lgCht
3062, 2898, 2850, 1644, 16261 NMR (CDCk) : 1.74 1.84 (m, 6H, Ad), 2.002.04 (m, 6H, Ad),
2.1112.13 (m, 3H, Ad), 3.89 (s, 3H, OGM 6.98 7.07 (m, 2H, Ar), 7.11 (ddJ= 8.5 Hz,J= 2.1 Hz,
1H, An), 7.45 (s, 1H, NH), 7.61 (d/= 8.5 Hz, 1H, Ar), 8.118.21 (m, 2H, Ar), 8.24 (dJ= 1.9 Hz,
1H, Ar) ppm. 33C NMR (CDCE) : 28.82 (3 CH), 36.61 (3 CHji 39.48 (3 CH), 41.77 (C), 55.60
(CH3), 103.18 (CH), 114.52 (2 CH), 116.88 (CH), 119.30 (CH), 119.92 (C), 129.41 (2 CH), 135.43
(C), 138.86 (C), 151.24 (C), 162.42 (C), 163.58 (C), 176.196) MS (El, 70 eV): miz (%) =
402.01 (90) 135.01 (100), 93.3 (44), 79.3 (#2]*. HRMS (EI, 70 eV):mizd 1 . . "+ . 7 7

402.1943 (GH2sN:05); . 1 « . 402.1945M]".

fov, ., 1 8Nj(T"™ 1"+ 0L 810); ,41Jt",1B, 1

Pyt V) v

C e T 03810 L )sZnCl (030 ) 1, 1 - 4 " (R0 ) L - 1L ”
@z /., 311" 4, , "7 L~ 1, 013G 124_ " 1M, "~ _ .

~

P THR RU DT N IS HEN N NN VRS R IR IO N S SR

" L 4., | 5052

4’ P2 Cok IO Y | I L SO b A B B [ A R I [ C-10) P D S O

" 4114 r T L IB, A 141,y T 1 d38(70, 4024, _ ), ZnClz (10

_ 4007, )44 . . 4. .. . Aa@4_ 024, ) .1 @
D117 v R4_T 14T ALty T L BO(191, § 0.04 . ., 17%, R= 0.60)

T a4 d LT T T e w (S, T L. /BOAE 31) T T L.
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L7 i1 LHTTIT . 180:182°C" . ~ L . ;l.cChil 3434, 2910, 28511674, 1619,
1520 *H NMR (CDCk) : 1.76 1.82 (m, 6H, Ad), 1.982.04 (m, 6H, Ad), 2.072.15 (m, 3H, Ad),

7.11 (dd,J= 8.7 Hz,J= 2.1 Hz, 1H, Ar), 7.49 (s, 1H, NH), 7.59.73 (m, 4H, Ar), 8.08 (d/J= 8.7

Hz, 1H, Ar), 8.30 (d,J= 2.1 Hz, 1H, Ar)ppm. *C NMR (CDCL) : 28.27 (3 CH), 36.55 (3 CH2),
39.43 (3 CH2), 41.78 (C), 103.18 (CH), 117.21 (CH), 119.79 (CH), 126.21 (C), 128.99 (2 CH),

132.36 (2 CH), 136.09 (C), 138.47 (C), 151.34 (C), 162.48 (C), 176.3®GCHRMS (El, 70 eV):

mzi 1 "+ _450.0943 (&H23BrN20O2%); , 1 « , 450.095(0M]~.
M2 "1, TH LT L6 T 1 e 4 1D T
oot Aty LI By Ao 1A, TP 030070 140.24, ), ZnClz (10
4007, )JIt 0Tt 1 420431 4024 . ). . . -1, . @3 _7
D1l R4 117 oAy T 7 0 BL(371, 4009, ., 76%, R= 0.33)
1 et 4l LT T T e wd (S22, 0. /BtQAE 3:1) T T L -
S0 ot T T > 340°CT 0L L s L, ;i Emit 3429, 2907, 2852, 2228, 1669,

~

1622, 1527cmi 1. '"H NMR (CDCk) : 1.76 1.82 (m, 6H, Ad), 1.962.03 (m, 6H, Ad), 2.002.15

(m, 3H, Ad), 7.15 (ddJ= 8.7 Hz,J= 2.1 Hz, 1H, Ar), 7.52 (s, 1H, NH), 7.68 (d= 8.5 Hz, 1H,

Ar), 7.80 (d,J= 8.0 Hz, 2H, Ar), 8.32 (dJ= 8.4 Hz, 2H, Ar), 8.37 (dJ= 2.1 Hz, 1H, Ar)ppm. *C

NMR (CDCE) : 28.24 (3 CH), 36.53 (3 C#| 39.42 (3 CH), 41.83 (C), 103.14 (CH), 114.63 (C),
117.51 (CH), 118.38 (C), 120.29 (CH), 127.91 (2 CH), 131.24 (C), 132.81 (2 CH), 136.78 (C),
138.27 (C), 151.55 (C), 161.21 (C), 176(€) ppm. MS (El, 70 eV):miz (%) = 397.2 (35), 135.1

(100) [MJ*. HRMS (EIl, 70 eV):miz~ L _ » " = 397.1790 (GHzN:Oz); . 1 + . 397.1789

[M] .

M2-2-, v ", "ML L6 I A e BT T T

o 4114 LI B, Al U141, T L2000 (701 40.24, . ), ZnCl2(10

4007, 0 )AL e T 42T20-0024, 0 ), L o o0, L (B L7
117 0 RA_T11" 4L T L BA61, 4005, . ., 19%, Rf = 0.15)

A e LT T T e wd I (Siy, T L, BQAE 2:1) T T L -,

L0 MRS ATR1TTC DL L, 1yt 3259, 2900, 2849, 1644, 1618,

1526 *H NMR (DMSO-ds) : 1.70/1.74 (m, 6H, Ad), 1.901.95 (m, 6H, Ad), 2.002.05 (m, 3H,
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Ad), 3.15 (t,J= 6.3 Hz, 2H, CH2), 3.26 (s, 3H, OGKI3.79 (t,J= 6.4 Hz, 2H, OCH2), 7.51 (dd]
= 8.6 Hz,J= 1.9 Hz, 1H, Ar), 7.56 (dJ= 8.6 Hz, 1H, Ar), 8.11 (dJ= 1.8 Hz, 1H, Ar) 9.26 (s, 1H,
NH) ppm.*3C NMR (DMSO-ds) : 27.83 (3 CH), 28.65 (Chl, 35.97 (3 CH), 38.24 (3 CH), 40.94
(C), 57.86 (CH), 68.43 (CH), 102.24 (CH), 117.09 (CH), 118.43 (CH), 136.37 (C), 136.57 (C),
150.09 (C), 164.31 (C), 176.01 (fpm. MS (El, 70 eV):miz (%) = 354.2 (15), 135.1 (100) [M]+.
HRMS(EI, 70 eV):miz™ v | » 7 " 354.1943 C21iH26N20s%); , 1 « . 854.1942M]".
(-1 11 1)y 0, A, " B3I, - 10401 +,11,30
D) s dr e w s oA T 7 03 (54, 020, ), L T, LT

~

R T (< T A H s s e I R N T [ B NP I ST

~

~~ [

AT ST i s IS R IR IS PO N SNTTN AP (- S
o)At s s o d ISy T .53{50 0 4019, ., 9%) "1+ "

7t W T, .220222°C . L, sl chnt 2912, 2856, 2280, 1778, 1663,

~

1638, 1503'H NMR (_ ¢ ~ 1 , -do * 1.76/1.93 (m, 6H, Ad), 2.14 (s, 9H, Ad), 6.95.04 (m,
2H, 2 Ar), 7.48 (dJ= 8.6 Hz, 1H, Anppm.=“CNMR (_  ~ 1 . -da) * 29.06 (3 CH), 36.57 (C),
36.87 (3 CH), 40.93 (3 CH), 99.16 (CH), 115.27 (CH), 117.07 (CH), 125.51 (C), 133.38 (C),
158.05 (C), 160.45 (Cppm. MS (ESI): miz (%) = 269.2 (100) [M + H] HRMS (ES): miz

T L. . " 7 260.1654 CuH2aN:0%; . 1 - | 269.1655 [M + Hi.

v T 78406l T D1,

> v

ot P At e H L 1 B3 (1244, 460, . ). T L "

~ > v

Tk i Ll @A) T T e, (B5%1 0.2,

460 . )5 "7yt A oAt a0 e u v e, D17
TN T 1o T I IR IS (O IO IR N ¢ 0 RN T A EE

-

T T O P2 ¥ s I T TP I W I N B | R IR

— > A a Lo~

vl s T T T T A v e 1 s TR (SIO, T L _/BEQAE 3:1).

e T T TN L L e T L B4A(084d, 2,02, |, 44%, Rf = 0.49).
L, e d oA LT L B5(041144, 046, . ,,.10%, R=0.32)] 1

e Ted TN A ., 17 B6(D.0494,0.14, . ,,3%, R
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1677 1~ -4, " -~ 41 R ¢ 7-: N I A

< (S Y ° > w < \"T"w o A< o u o -

2-(1-1 1 1
L7 D4 WP . 188187T." . ~ L . i1.Chit 3435, 30162906, 2854, 1626,

1601, 199, 1489 'H NMR (CDCk): 1i1.80 1.88 (m, 6H, Ad), 2.102.19 (m, 9H, Ad),6.96 (d,J=
8.7 Hz, 1H, Ar),7.93 (d,J= 8.6 Hz, 1H, Ar), 10.16 (br, s, 1H, NH)0.82 (s, 1H, OH) ppmtC

NMR (CDCE): Ui 28.21 (3 CH), 35.51 (C), 36.49 (3 CH2), 41.38 (3CH2), 112.90 (CH), 120.81 (C),

128.19 (C), 130.58 (CH), 137.86 (C), 153.74 (C), 162.58 (C) MSB{ESI): m/z (%) = 314.2 (100)
M+ HL. L, L -1, Y70, ~ 7 7 CiHiNsOs: C, 65.16; H, 6.11; N, 13.41.

< > > A

1. . £C,65122; H, 6.19; N, 13.54.
2(11 11 .1 )" "1~ 6. "~ _ 1L RN 1- IO DU AU S

[l ¥ ° > w < [

L U HTTIT . 258260°C2 1. .~ L . i1.chrt 3311, 2919, 2850, 1640, 1600,

1551 'H NMR (CDCl): Ui 1.80/ 1.87 (m, 6H, Ad)2.03 2.15 (m, 9H, Ad), 7.09 (s, 1H, Ar), 8.38 (s,

1H, Ar), 10.67 (s, 1H, NH)ppm. *C NMR (CDCh): Ui 28.19 (3 CH), 35.92 (C), 36.51 (3 CH2),

41.19 (3 CH2), 130.46 (C), 152.16 (C) ppMS (ESI): miz (%) = 314.1 (100) [M + H] HRMS

(ESI:mizd 1 . . =+ _ 314.1505CuHzoN2O3); . 1 « . 31471511 [M + Hi.

22(11 11,1 )6 "1~ -46r” " AL, " GO, L, T
FT T UL A HTTT, 0 133135°C 0. L« L | ;1. Cint: 3850, 2905, 2852,

— va ~

1641, 1515'H NMR (CDCE): Ui 1.75 1.96 (m, 6H, Ad), 2.042.32 (m, 9H, Ad), 8.78 (s, 1H, Ar),

<

10.38 (s, 1H, NH), 12.16 (s, 1H, OH) pp®C NMR (CDCL): Ui 28.06 (3 CH), 35.98 (C), 36.35 (3
CH2), 41.07 (3 CH), 124.57 (CH), 132.11 (C), 134.62(C), 135.81(C), 149.59 (C) MBYESI):

mz (%), 359.2 (95), 301.2 (100) [NH{*. HRMS (ESI): miz 11 _ . = . " 359.1355
(CiH1N4Os)*; . 1 + . +35971353 [M + Hi.

22(11 11,1 )41 "5 " 1. _"AL,_" . ®d1PYC "(10% 140 _ )

1AM 1L -54(575. 4180, . )L T 1. . (60 ). 1.1,
TR TR SR HERE RN BT RS B e AT T

L1243 040 e eI, T A e e d 2 L

~

1

T T AT BN U DI TR TS S AN I LN TS BT
T T T U57(4501 16, . ,87%). 1+ " _ T w2 4 LU’ 1 .185190°C
P47 T T WA e L L v, omt 3402, 3308, 2910, 16651639 'H NMR
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(( L~ 1, -d4)’U1.552.32 (m, 15H, Ad), 3.27 (s, 3H, NHINH) 6.67(d, J= 2.9 Hz, M, 2 Ar)

ppm. 3C NMR (DMSO-de): Ui 27.71(3 CH), 34.83(C), 38.13 (3 Gi2), 40.80 (3 CH), 101.23 (C),
111.77 (CH), 123.09 (C), 137.59 (C), 159.52 (2p@in. MS (El, 70 eV):miz (%) = 283.1 (100),

226 (10) [M}. HRMS (EI, 70 eV):miz 1 1 . . =+ _ 2831685 (@HaN:O%; . 1+ _+ " 1
283.1683 [M}.

(11 11 .1 )27y, "6 " 114541, _ . . _ 158,1. " 1 © BT

o v o x ~

(50 . §0.14_ . ), Cu(OACk+H0 (40. 4020, . )1 14 . _ 1. 1. 41a(162. |

037, . )., v ", @, )11 vcO,= 41, 1 A1 I

L e I U A I AV BT IR I R IR AT IR B I
CF L (SIG,T L, /BtQAt 2:1) 117 o A" r T 7 0 B8(7T,140.02, |, ., 11%, R=
0.45)4 v~ " " _ 1 "M T ..303306°C."7._ 1 _ ;lgct 2901, 2849, 1553

1530 *H NMR (CDCL) : 1.78 1.88 (m, 6H, Ad), 2.11i 2.22 (m, 9H, Ad), 7.47 (d,J= 8.7 Hz, 1H
Ar), 7491 757 (m, 3H, Ar),7.66 (br. s, 1HAr), 8.27 (dd,J= 6.7 Hz,J= 3.0 Hz, 2H Ar) ppm. 3C
NMR (CDCk) : 28.83 (3 CH), 35.64 (C), 36.71 (3 @H41.66 (3CH2), 10494 (CH), 127.51 (2
CH), 127.61 (C), 129.09 (3 CH), 131.38 (CH}8.05 (C), 161.91 (C), 162.79 (@)m. MS (El, 70

eV): mliz (%) = 369.2 (100), 312.1 (17) [MHRMS (EI, 70 eV):mlz1 1 . , ~ + _ 369.1841
(C24H23N3O%); . 1+ . +36971833M] *.

AU IR RS- D L S I - U R I N L

°© L ~ < A

i, .. . .57 (50 ., ] 014 _ . . ), Cu(©OAc)2:H20 (40 , 4 020 ., , ). 1 1 4
LA, 1 Aafe0 71037, 0 ), 1 e, T (30, )1 1T 0 A,
15 =" 14 A oAd_rdA T U A, o e T
1" " T e e 1 s LY (SIOT L. JBQAE 1) LA e T L e 4
59 (12 4003 . ,9% R=02541 " " 1 47" .. 293296°C."[.

_ L . ;T,cht 3072, 3003, 203, 2847, 1610, 1529, 149%{ NMR (CDCk) : 1.781.88 (m,
6H, Ad), 2.10i 2.24 (m, 9H, Ad), 3.90 (s, 3H CH:0), 6.95 7.09 (m, 2H Ar), 7.46 (d, = 8.6 Hz,
1H, Ar), 7.66 (s, 1HAr), 8.278.12 (m, 2H Ar) ppm. *C NMR (CDCE) : 28.32 (3 CH), 35.62
(C), 36.69 (3 Ch), 41.62 (3 CH), 5561(CH), 104.87 (2 CH), 114.56 (2 CH), 120.16 (C), 129.25
(2 CH), 147.90 (2 C), 161.83 (2 C), 162.32 (C), 162.97 (@p®). MS (El, 70 eV):miz (%) = 399.1
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(100), 342.1(58), 171.2 (25) [M}] HRMS (El, 70 eV): mlz 11 _ , = v | "39971947
(CasH2sN3O2%); , 1+, +39971948 [MY.

471 7 A56) L " 21171 1 ), ", " 116D, . "

A o4 2A v <

73 4051, . () KCOsL . 1: 944 #0334, . ). "+~ " v B4 10, 1 o . _7
1ol 4% L ve b 150 7 41 1 )41 7141 L0.064 (0.34
BN L B [P T I R S A T (T N BN ISR W N T B

> v a o~ <

L e ¥ T O T NN S| A2 A EON S TR T NP

[N ~ A [N N o L ~

17 T T et e LSO, L. AL T 1 L2101 (R = 0.49).
11, ., _8L..4020, , ,,67%), "+ =~ " BI A4 1T, 7 AW T
208-210°CH NMR (500 MHz, CDC#): G = 10.17 (s, 1H), 7.78 (d, J = 8.9 Hz, 1H), 7.44 (d,J = 7.6
Hz, 2H), 7.30 (t, J = 7.4 Hz, 2H), 7.24 (t, J = 7.3 Hz, 1H), 6.92 (d, J = 8.9, 1 H), 5.22 (s, 2 H), 1.97
2.10 (M, 9 H), 1.621.80 (M, 6 H) ppmC NMR (CDCk, 125 MHz):{i = 163.53 (C), 151.60 C
138.86 (C), 135.86 (C Ar), 130.35 (C), 128.74 (2 CH Ar), 128.24 (CH), 126.89 (2 CH Ar), 126.22
(CH An), 124.12 (C), 109.50 (CH), 72.25 (§H41.24 (3 CH), 36.45 (3 CH), 35.54 (C), 28.15 (3

CH) ppm.” > . _ « v _ 1, cmt 3391, 3063, 2901, 2849, 2322, 2164, 2049, 1857, 1633, 1587,
1502, HR-MS (ESI. pos. Mode) 1 . . = + _. 72671794 CoaHoNsNaQs), 1 - . +426'3391
M+ Na+tlL . .o 17 1" "CooNsOs (403.19)4 1 . . = + .'C.71.44, H 6.25, N

10.41;, 1 - _ +C.71.47, H 632, N 10.10.

A7), A6, L T, 2T, T )E, T, T 116,

674 (021, . _,1v ) " ¢ T 7 0 B4AU 430, 4021, . _, 1L )KeCOs T | 720

1T N T HPPTA OO AU (o S N IS IS A N B A I R | TR T
Y I 1 [ R T TP AT A L ST S - R L I N ISR B B
2 R i (T ISP I TR T T BV IS PR 110 TR E I (U S T
R I IR IR T AP B! (PP TR N ST (NUNEDOR I MR, INSITRE BT
Skl ot e AT 4T 0211 (R=0.3%.7 L L 128 40.08, . .

409 . " T " L60L A1 T L. A" i LT T 0. 139142°C1H NMR (500 MHz,

CDCE): &i = 10.20 (s, 1 H), 7.91 (d, J = 8.8 Hz, 1 H), 6.95 (d, J = 8.9, 1 H7), 4.03 (s, 3 H), 2.02
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i 2.12 (m, 9 H), 1.74 1.82 (m, 6 H) ppm=C NMR (CDCL, 125 MHz):ii = 163.42 (C 2), 152.84
(C 5), 138.81 (C 7a), 130.52 (C 4), 127.15 (CH 7), 123.77 (CL@&)65 (CH 6), 57.51 (G 41.34
(3 CHy), 36.53 (3 CH), 29.40 (C), 28.25 (3 CH) ppni.._ « L . 71, Cht 3471, 2904, 2847,
2038, 1636, 1585, 150HR-MS (ESI. pos. Mode)d 1 . . = + . '328.1661 (CieH2:N:03),
1., 132871663 [M+H.

I, g TG e 2 T 1 )EL T, 116D,

< >4 v <

125, 404, ., ., 1. H)r "+ T 7" L 5441420, 404, ., ,, 1. )NaH 1~ 1+ _ 50 . |

Lo U IO T TR E T I TRt R T | S A I (N SN B S A

[

" 1110025, .04, . ). T ol ATt A ke b 87

~ [= o ~ ~ ~

THE D R I I L S IS B I P T S A R 270 FRRO B

~ o [~

11, ¢~ "0 -7 1 s I TR AN T B I IR T N B

~ A Lo~

S I S SIS I THRR (A N B AT AT NI R A §)

I .1 7M.+, (RI=0.68),67 4021, . )_ 1" _ " ¢~ " .54 11

-

11 .0 1.1 ., (R1=037),7. 1(002 . . ., 5 %) "+~ "L 60 14" .

.7 4 UHT"rT 1 153155°CH NMR (500 MHz, CDCH): i = 11.26 (s, 1 H), 7.49 (d,
J=8.6 Hz, 1 H), 7.00 (d, J = 8.9 Hz, 1 H), 3.98 (s, 3 H), 2427 (m, 6 H), 2.0 2.15 (m, 3 H),
1.691 1.84 (m, 6 H) ppm23C NMR (CDCk, 125 MHz):li = 163.83 (C 2), 153.76 (C 5), 1380 (C
4a), 132.28 (C 7a), 125.15 (C 4), 118.09 (CH 7), 113.22 (CH 6), 40.1043 3D1(C), 36.62 (3
CH2), 32.84 (CH), 28.40 (3 CH) ppm"~._ « L . ;1ychnt 2918, 2850, 2366, 1605, 1518R-

MS(ESI. pos. Mode} 1 . . = + _ 350.7481 CieH2NaNaQs), . 1 - . ¢35071031 [M + N§.
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BRI AT -+ P11 B DRGNS A B U - % I -]
L oo Tt e d M Adet oA A 11 T A
” ” ’— = ” L ’|: 1 —_1 [ _J ~ . J L ‘I .I = ” . ) . ” R
I I S B A
. " R ] .
Pa Pi
1 58 7-(1-1 11 .1 )2" 1  "6H" . " I 45eH . . _ . . . 1 0.882  0.003
2 7 L2200 teH" L 1 A45eld L. L. L 1 0.392  0.008
3 7-.0 727 L “6H-" . " 1 45ed L | . . . 1 " 0.630  0.004
4 2L, “6H-" . " 1 A45eld . . . . . . 1" 0.451  0.005
5 7 27 "eH-" L 1 A5eH L . L. i 0.526  0.011
6 2717 "L -BH-" " 1 4A5eld L. L . . . 1 " 0.537  0.007
7 -5 C4 T T2 L eH" L " L 4A5ed L . L L 1 0.677  0.004
8 59 7-(11 11 _ 1 )28, ... _ " )6H""." 1 145 0.810  0.003
eH v, ... . 1., .7
9 7 Tou-2-(47 0 T, . L7 )-eH"T " 145 0.350 0.011
eH v, ... . 1. !
10 -0 7 24 0T, .7 )-6H T 14,5 0.540  0.004
eH v, ... . 1., .7
11 22(4-. L= " )6H""L " 1 4A5eH L L L. 1. . ." 0398  0.008
12 AR L2040 T, L7 )eH L 1 45, 0.468  0.005
eH v, ... . 1 ?
13 70 24, 0 T . " )-6H-" LT 14,5 0.459  0.005
eH v, ... . 1 ?
14 T-50 AT T 24 0 T, 7 )6H L 14,5 0.520  0.005
eH v, .. .. 1. ”
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