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24a A H 138 163
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36a B Me 88 70
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ArB(OH),

Pd(PPhs), No, Fe

K,CO3 sat. NH,Cl

1,4-dioxane-H,0O ~ EtOH ~

79a: 87.7% N 80a: 83.4%

79b: 86.8% ) 80b: 61.3%

79c: 86.7% R 80c: 94.6%
79a-c

80a-c

Acetaldehyde (
NaBH(OAc); N
AcOH-THF
~

81a: 79.6% © |
81b;: 77.3% Ny
81c: 76.1% R2

81a-c

a : R? = 2-methoxy-4-methoxymethyl-6-chloropheny!

b : R? = 2,6-dimethoxy-4-cyanophenyl
¢ : R2 = 2 6-dimethoxy-4-methylpheny!
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CRFOOODOOO cAMPODOODOOO

No. RS 000 (uM)a ClogP
ICs0 (nM) ICs0 (M)
36¢ Me 79 24 1.7 5.22
66a F 226 67 10.5 4.94
62 Cl 62 28 <0.2 5.51
65a CF-H 414 NT <0.2 4.92
66b CFs 288 259 <0.2 5.74
66¢ CN 102 36 3.2 4.33
65b Methoxymethyl > 1000 NT 2.9 4.52
66d OMe 110 91 74.0 5.02

apH 7.4: Dulbecco’s phosphate-buffered saline (PBS)
NT = not tested
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000 pKaOOOODOODpHODOODOOO

No. pKa pH 1.2 UM pH 5 (UM)? pH 7.4 uM)¢ pH 9 (UM)?
36¢c 5.86 >100 22.0 1.7 2.0
66¢c <3 >100 2.1 3.2 4.2
66d 6.01 >100 98.2 74.0 71.0

apH 1.2: HCI/NaCl

bpH 5 & pH 9: Britton-Robinson buffer, ionic strength 3 (acetate/phosphate/borate buffer
containing KCl adjusted by NaOH)

cpH 7.4: Dulbecco’s phosphate-buffered saline (PBS)
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CRFOOODODOO cAMPOODODOOO
No. R3 000 (uM)a ClogP
ICs0 (nM) ICs0 (nM)

66d Me 110 91 74.0 5.02
68a H 202 332 38.2 4.82
68b F 118 75 4.6 5.00
68c Cl 144 57 1.9 5.32
68d Et 108 32 12.1 5.55

apH 7.4: Dulbecco’s phosphate-buffered saline (PBS)
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000 000000 (RS, RS

CRFOOOOOO cAMPOODOODODO

No. R R¥ 000 (M=  ClogP
ICs0 (nM) ICs0 (nM)

66d Et Et 110 91 74.0 5.02

74 mPr mPr 105 99 <0.2 6.08

78a Et Methoxyethyl 392 NT 89.4 4.52

78b  Isobutyl Methoxyethyl 156 65 8.7 5.44

apH 7.4: Dulbecco’s phosphate-buffered saline (PBS)
NT = not tested
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000 oooooo (R?)

CRFOOODOO cAMPODOOO OO0
No. R2 ClogP
ICs0 (nM) 00 ICso M) (M)

66d 2,6-Dimethoxy-4-methoxymethylphenyl 110 91 74.0 5.02
8la 2-Chloro-4-methoxymethyl-6-methoxyphenyl 67 22 3.7 6.06
81b 2.6-Dimethoxy-4-cyanophenyl 132 63 11 4.92
81c 2.6-Dimethoxy-4-methylphenyl 99 43 17.3 5.72

apH 7.4: Dulbecco’s phosphate-buffered saline (PBS)
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500
3 400
2
o 300 A
e
2 200 -

0
vehicle vehlcle vehlcle 30 (mgky
66d R121919(1)
CRF (10 pgikg) CRF (10 pg'kg)
000 +£S.EM,,

#P< 0.05 vs. non-CRF control, * < 0.05 vs. CRF control

CRF(10pug/kg 0000000000000 D0DO0O0O00ODO0OO0OO0OOACTHOOO CRFOODO
0000000000000 66d0 R121919(1) 0000000000 DOO0OOOOOOO
000 CRFOOACTHOODOODODO

0000 CRFOOOODODD0O00000000 ACTHOOOOOOOOOOOODOO0O000O
000000000000000000000 CRRO000000000000000000
CRFOODOODOOOOOO CRFOODDODOOOOOCOOOO0O0O0 66d00000000000
000030mgkeg 0000000000000 00C000000000000000 66d0 in
vivo 0000 CRFROD0O000000O0O0O0O0OCOCOOO0O00000000000000000
0 R121919 (1) O inhouse 1000 CRFOO ACTHOOOOOOOODOOM OO 66d00
000 (B0mgkg, po) 0000000000000 O000O0

o0oMooobooboboooboobobbobooboboboobDboobDooboobo
O0000D0O000O0O0OCRF OO ACTHOODOOUOODDOOODODDOOOODOODOO e6d
g0o0obo0obobOo0obOoobuoobobbobDooboobobobOobD 81agobgo
obooboooobom
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vehicle 10 30 vehicle 10 30  vehicle 10 30 (mgkg)
66d 8la R121919 (1)

000 +S.EM.O*P<0.05vs. vehicle groups
00000000000000000000000 66d,81a,R121919(1) 000000000
oooooooood

ooOo DbOood

gooboboooboobobbooboobooobooboooobooboobobobo
gb0oobooboboobooboobobboobDobboobDbobobbooboobooboo
gooobmoobooooboomoboobooboobobooboobo™oboo
O00e66dI000 81la00000 10 mg/kgD 30 mgkg OO ODODDODODOODODODODOOODO
66d 0 010 mg/kg30mg/kg 00 000 0000000000000 O0O0OOODOOOOO 81a
0O10mgke 000000000000 0OO030mgkeO0O0ODOO0O0OO00OO0DOOOOODOO
O00O0O0O0O0O0O0OOODOODODOODOODesdODODODODODO 8lald invivoOOODODODOOODO
000000000000000D0000000D00000 R121919(1) O inhouse 00 0O O
00000000030 mgkg, po. 000000 O0OODOOODOODODOO

0000000 66d0000000000 PK (pharmacokinetics) 0000000000
oboobooboboooboobon
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000 000 PKOO (66d)

v (3 mg/kg) p.o. (10 mg/kg)
Tz (hr) 1.73+ 0.29
Cmax (ug/ml) 0.305+ 0.012
Tmax (hr) 0.500 + 0.000
AUC inf. (ug/ml*hr) 1.542+ 0.063 0.845+ 0.036
VDss (ml/kg) 2147.09+ 449.80
Cl tot. b (ml/hr/kg) 2637.40 + 105.17
BA (%) 16.4
B/P (1 h after p.o.) 0.61

O000d +S.EM.

000 Zv (3mgkg) O po. (10mgkeg 0000000000000 (blood) O 2637.40 +
105.17 mVhr/kg 00000000 (55ml/min/kg) 00 80%00 0000000000000
00000DD000000000000D0D (164% 000000O0OO0OO0OD0O0O0O00O0O0OOO
000000000000000000000000000000000000000
brain-to-plasma ratio (B/P) 0 0.610000000000000D0D000OO0OOO
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oooDo0ooooooonoooooood

IHOOO BCOOOODODOOODOOO Bruker Avance spectrometer 0 OO0 OO0 00O
00000000000000000000000000  [(6w) 7.26 ppmO (&) 77.0 ppml
0000000000000000000000 [(&) 123.5,135.5,149.2 ppm] 0000
0000 s00ppm00000000000JO0D0Hz2O00O0OOODDOOOOODDOO
O O s=singlet, d=doublet, t=triplet, g=quadruplet, m=multiplet and b=broad, Hz=hertz.
IRODODO0ODO KBrOOOO ATRO O O O CFT/IR 620 spectrometer (JASCO)O OO OO
O00000000000000000000ESIO0OO EIDDO00OO0JOThermoFisher
LTQ-Orbitrap XL spectrometer 0 0 0 Waters GCT Premier 0000000000000
O000000000000000 YAMAZEN, 00000000 NH-OOO OO 040 um0O
ooooo

3-000--000000000-2-000 (6)

00000 (1.41 ml, 20.2 mmol) O DMF (1.00 ml, 12.9 mmol) 0 DCM (30 mDO OO 0 OO
D0000000000000000000 (1.68ml, 19.6mmol) 00000000 DOO0O
O00000DCMOODO3-000-0000000000 (5,2.00g,13.1mmol) 00000
0000 (6.34ml,45.7mmol) 0 DCMOO (30mD) 00 000000000000 ODOO
0000000000000000000000000000000000000000000
0000000000000000000000000000 (YAMAZENOOOOODO 010%
-90% 0000000000) 00000000000 (486 mg, 2.37 mmol, 18.1%) OO0 0O
O0oooooo

H NMR (600 MHz, CDCls) § ppm: 2.67 (s, 3H), 7.44-7.48 (m, 1H), 7.56-7.60 (m, 1H),
7.60-7.64 (m, 1H); 13C NMR (151 MHz, CDCls) §ppm: 21.2, 118.0, 118.6, 124.5, 129.2, 132.1,
147.9, 155.5, 162.4; HRMS (ESI+): m/z [M+HI* caled for CoHsN3Os*: 206.0560, found:
206.0562.

2-000-3-000--000000000 (D

3-000-5-000000000-2-000 (6,429 mg, 2.09 mmol) D00 N,MOOOODOO
0 (166 ul, 1.06 mmol) DO D0O0O0O0O00 (2.92ml, 31.4mmol) 00000120 00000
D00000000000000000000 000000000000000000000
0 00000000000000000000000000000000000000000
00000000000000000000 (YAMAZENOOOOOOO10% - 40% OO0 0
000000) 00000MMO000 (413mg, 1.85mmol, 88.0%) 00O ODOOO0O0O0000
H NMR (600 MHz, CDCls) § ppm: 2.91 (s, 3H), 7.78-7.85 (m, 1H), 8.11 (d, J=7.6 Hz, 1H),
8.19-8.25 (m, 1H); 13C NMR (151 MHz, CDCls) § ppm: 23.7, 124.2, 128.6, 132.4, 132.8, 140.9,
146.9, 149.8, 155.9; HRMS (ESI+): m/z [M+HI* caled for CoH7CIN3O2+: 224.0221, found:
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224.0225.

3-000-5-000-M(2,4,6-000000000)I0ODOO-2-000 (8)
2-000-3-000-5-000000000 (7, 392 mg, 1.75 mmol) 000 2,46-000000
000 (738ul,5.26 mmol) 0 NMP(6ml)) 000000150 00000000000 O0O00
0000000000000000000000000000000000000000000
0000000000000 (YAMAZENOODOOOODO0%-20% 0000000000) O
D00D0000000 (160 mg, 497 pmol, 28.3%) 000000000000

H NMR (600 MHz, CDCls) & ppm: 2.20 (s, 6H), 2.37 (s, 3H), 2.79 (s, 3H), 6.21 (br. s., 1H),
7.01 (s, 2H), 7.49 (dd, =8.3, 7.6 Hz, 1H), 7.68 (d, J=7.6 Hz, 1H), 7.78 (d, J/=8.3 Hz, 1H); 13C
NMR (151 MHz, CDCls) § ppm: 18.6, 21.0, 21.7, 118.6, 127.2, 128.9, 129.2, 130.8, 132.2,
135.4, 137.0, 142.1, 147.0, 147.3, 150.0; HRMS (ESI+): m/z [M+H]* calcd for CisH1oN4Oz*:
323.1503, found: 323.1501.

3-:000-2-M24,6-000000000)DOOOOO-2,5-0000 (9)
3-000-5-000-M2,4,6-000000000)000000-2-000 (8, 147 mg, 456 pmol)
000000 4m) 00000000000 00O0 (04m) 00000000000 O0O0O
0000000 (204mg, 3.65mmol) 0000000000000 D00ODO0OODOOO
O000000000000000000000000000000000000000000
O0D000000000 (YAMAZENOOODOOOOO0%-30% 0000000000) 000
00000000 (73.5 mg, 252 umol, 55.1%) 000000000000

H NMR (600 MHz, CDCls) § ppm: 2.21 (s, 6H), 2.35 (s, 3H), 2.71 (s, 3H), 4.77 (br. s., 2H),
5.95 (br. s., 1H), 6.65 (d, &=7.6 Hz, 1H), 6.95-7.01 (m, 3H), 7.23-7.27 (m, 1H); 13C NMR (151
MHz, CDCls) § ppm: 18.7, 21.0, 21.3, 107.1, 115.6, 127.0, 129.0, 129.5, 133.3, 135.3, 136.1,
140.9, 142.0, 143.3, 149.7; HRMS (ESI+): m/z [M+H]* caled for CisH21N4*: 293.1761, found:
293.1761.

3-000-5N5NMOOOOO-2-NM(24,6-000000000)000000-25-0000
(10a)

3-000-2-M(2,4,6-000000000)000000-2,5-0000 (9, 26.0 mg, 89.0 pmol)
000000 (05ml) ODOODDOO (006m) D000000000O0D0OO000O0O0ODOOO
000000 (22.5ul,311pumol) 00D o 0000-000 (33.3mg, 311 umol) 000000
0000000000 MO00000000M000000000000000000000
0000000000000 00000000000000000000000000
(YAMAZENO OOOOM%-20% 0000000000) 0000000000 (20.5 mg,
54.5 umol, 61.2%) 000000000000
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H NMR (600 MHz, CDCls) & ppm: 0.92 (t, /7.4 Hz, 6H), 1.65-1.76 (m, 4H), 2.22 (s, 6H),
2.35 (s, 3H), 2.72 (s, 3H), 3.36-3.47 (m, 4H), 5.92 (s, 1H), 6.77 (d, J=17.6 Hz, 1H), 6.99 (s, 2H),
7.12 (d, 7.9 Hz, 1H), 7.31 (dd, J£7.9, 7.6 Hz, 1H); 3C NMR (151 MHz, CDCls) §ppm: 11.7,
18.8, 20.5, 21.0, 21.5, 55.8, 112.6, 118.5, 128.4, 129.0, 131.6, 133.4, 135.3, 136.0, 140.0, 142.9,
147.5, 148.7; HRMS (ESI+): m/z [M+H]* caled for C24HssNy+: 377.2700, found: 377.2699.

55O 000-400)8000-2-M24,6-000000000)000000-2,5-0000
(10b)

3-000-2-M(2,4,6-000000000)000000-2,5-0000 (9, 26.0 mg, 89.0 pmol)
000000 (06m) O0ODO (0.05m) D0000D00000000D00004-000
00 (18.6pul,133pumol) 000 o-0000-000 (14.83mg, 133 umol) 0000000 OO0
0000000000000 000000000000000000000000000000
0000000000000 00000000000000000000000 (YAMAZENO
0000000%-20% 0000000000) 00000000000 (24.9 mg, 63.8 umol,
71.7%) 000000000000

H NMR (600 MHz, CDCls) & ppm: 0.95 (t, /=7.2 Hz, 6H), 1.38-1.56 (m, 4H), 1.59-1.69 (m,
4H), 2.20 (s, 6H), 2.35 (s, 3H), 2.69 (s, 3H), 3.46-3.60 (m, 1H), 5.72 (d, J/=8.3 Hz, 1H), 5.89 (s,
1H), 6.41 (d, 7.6 Hz, 1H), 6.81 (d, /7.6 Hz, 1H), 6.98 (s, 2H), 7.28 (dd, J=7.6, 7.6 Hz, 1H);
13C NMR (151 MHz, CDCls) §ppm: 14.3, 18.7, 19.3, 21.0, 21.3, 37.4, 52.2, 101.8, 112.6, 126.4,
129.0, 129.9, 133.5, 135.3, 136.0, 139.6, 142.1, 144.5, 149.7; HRMS (ESI+): m/z [M+H]* caled
for C2sH3sN4* 391.2856, found: 391.2854.

2,3-0000--000000000 (12

5-000000000-2,30H4H)-000 (11,2.20g,10.6 mmol) D00 NMAOOOODOODO
0 (845 pul,5.31mmol) 00000000 (149 ml, 159 mmol) 0D 000120 00000
D00000000000000000000 0000000000000000o0ooo0on
0 00000000000000000000000000000000000000000
0000000000000000000000 (YAMAZENOOOOOODOb(%-35% 000
0000000) 00000000000 (1.18 g, 4.86 mmol, 45.5%) 00000000000
H NMR (600 MHz, CDCls) §ppm: 7.92 (dd, <=8.3, 7.2 Hz, 1H), 8.25 (d, /7.2 Hz, 1H), 8.29
(d, J=8.3 Hz, 1H); 13C NMR (151 MHz, CDCls) §ppm: 125.8, 129.9, 132.4, 132.8, 140.4, 145.9,
147.8, 148.3; HRMS (ESI+): m/z [M+H]* caled for CsH4ClaN3O2*: 243.9675, found: 243.9678.

2-000-3-0000-5-000000000 (13)
23-0000-5000000000 (12, 1.12 g, 4.61 mmol) 0 DMF (10 m) 00000 O

(1o0m) 0O0DO0DO0DOO0OO0OD0DOOOOOO0DO (28% 00000000941 pl, 4.61
n
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mmol) 0 0 0000000000000 OODOOOOOOOOODINODOO0O0000OQ

0000000000000000000000000000 (YAMAZENOOOOOO DO10%
-50% 0000000000) 00000000000 (290 mg, 1.21 mmol, 26.3%) 00O 00O

O0o0oO0ooo

H NMR (600 MHz, CDCls) § ppm: 4.22 (s, 3H), 7.67 (dd, <~7.6, 6.8 Hz, 1H), 8.13 (d, J/=6.8
Hz, 1H), 8.17 (d, /7.6 Hz, 1H); 13C NMR (151 MHz, CDCls) §ppm: 55.8, 125.1, 126.0, 132.1,
132.5, 138.5, 141.6, 145.3, 154.7; HRMS (ESI+): m/z [M+H]* caled for CoH7CIN303*: 240.0170,
found: 240.0172.

8-000-3-[(24,6-000000000)000]-1,2-0000000000-2-00 (14)
2-000-3-0000-5-000000000 (13,236 mg, 985 umol) 0 2,4,6-00000000
0 (415 pl, 296 mmol) O NMP (5 ml) 000000150 0000000000000 OOO
0000000000000 000000000000000000000000000000
0000000000 (YAMAZENONH-OOOOOO10% - 50% 0000000000) O
0000000000 (72.0 mg, 222 pmol, 22.5%) 00000000000

H NMR (600 MHz, CDCls) § ppm: 2.25 (s, 6H), 2.35 (s, 3H), 7.00 (s, 2H), 7.25 (dd, J=8.3, 7.9
Hz, 1H), 7.71 (br. s., 1H), 7.78 (d, #=7.9 Hz, 1H), 8.17 (d, <~8.3 Hz, 1H), 11.49 (br. s., 1H); 13C
NMR (151 MHz, CDCls) & ppm: 18.6, 21.0, 121.4, 122.8, 124.1, 129.1, 131.1, 133.3, 133.4,
135.2, 135.5, 137.3, 148.0, 151.2; HRMS (ESI+): m/z [M+H]* calcd for C17H17N4Os*: 325.1295,
found: 325.1295.

8-000-3-[(24,6-000000000)I00]-1,2-0000000000-2-00 (15)
8-000-3-[(246-000000000)0001-1,2-0000000000-2-00 (14, 60.0 mg,
185pumol) 0000000 MMOD 9000000000000 MOD0O0 (6.0 mg, 20 pmol,
11%) 00000000000000

H NMR (600 MHz, CDCls) & ppm: 2.26 (s, 6H), 2.34 (s, 3H), 3.95 (br. s., 2H), 6.68-6.73 (m,
1H), 6.99 (s, 2H), 7.03-7.07 (m, 2H), 7.52 (s, 1H), 11.30 (br. s., 1H); 13C NMR (151 MHz,
CDCls) §ppm: 18.7, 21.0, 113.3, 117.5, 118.2, 124.4, 129.0, 132.0, 132.5, 134.6, 135.3, 136.6,
147.4, 152.4; HRMS (ESI+): m/z [M+H]* caled for C17H19N4O*: 295.1553, found: 295.1556.

s-(ooooooo)-sle46-00000000O)IODO]-L,2-0000000000-2-00
(16)

8-000-3-[(24,6-000000000)000]-,2-0000000000-2-00 (15, 200 mg,
679 umol) D0 O0DD0DODDO0 10a000000000000000O0 (176 mg, 465 pmol,
68.3%) 000000000000

H NMR (600 MHz, CDCls) & ppm: 0.89 (t, 6.6 Hz, 6H), 1.37-1.50 (m, 4H), 2.27 (s, 6H),
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2.34 (s, 3H), 2.91 (t, /6.8 Hz, 4H), 6.98 (s, 2H), 7.06-7.11 (m, 1H), 7.11-7.17 (m, 1H),
7.28-7.31 (m, 1H), 7.62 (br. s., 1H), 9.75 (br. s., 1H); 13C NMR (151 MHz, CDCls) § ppm: 11.8,
18.8, 20.9, 21.0, 57.8, 118.8, 122.5, 123.6, 125.1, 129.0, 132.1, 134.0, 135.3, 136.5, 137.6,
148.2, 151.4; HRMS (ESI+): m/z [M+H]* caled for C2sHs1N4O+: 379.2492, found: 379.2495.

s-(ooooooOo)1-000-8l24,6-000000000)000]-1,2-000000000
O-2-00 (17)
s-(ooooooo)iooo-sl0oo@4e000000000)000]-1,2-000000
oooo-2-00 (18)
8-(0000D0000)3(2,46-000000000)0001-1,2-0000000000-2-00
(16,142 mg, 375 umol) 0 DMF (3ml) O O00000000O0000 (60% 00000000
000D018.0mg 450 pmol) 00O DO0DOOO (28.0ul,450 pmol) 00D O0O0DOOOOODO
000D00000000000000 (60% 000000000000 18.0 mg, 450 pmol) O
00000000 (28.0pul,450pumol) 00000000 OOODOOOODOODOOOOD
0000000000000000000000000000000000000000000
0 (YAMAZENONH-OODOOOD0%-10% 0000000000) 00000000000
(000 170 23.6 mg, 60.0 pmol, 16.0%0 0 0 O 180 28.7 mg, 71.0 pmol, 18.8%) 00 00

17

H NMR (600 MHz, CDCls) & ppm: 0.85 (t, J=7.4 Hz, 6H), 1.39-1.48 (m, 2H), 1.48-1.56 (m,
2H), 2.26 (s, 6H), 2.34 (s, 3H), 2.86-2.95 (m, 2H), 2.96-3.05 (m, 2H), 4.16 (s, 3H), 6.97 (s, 2H),
7.06 (dd, =7.8, 1.5 Hz, 1H), 7.11 (dd, /7.9, 7.8 Hz, 1H), 7.23 (dd, J=7.9, 1.5 Hz, 1H), 7.64 (s,
1H); 13C NMR (151 MHz, CDCls) §ppm: 11.9, 18.8, 19.3, 21.0, 34.6, 56.1, 120.1, 123.0, 123.7,
125.8,128.9, 132.3, 135.2, 136.3, 136.4, 140.1, 146.7, 153.9; HRMS (ESI+): m/z [M+H]* calcd
for C24H33N4O*: 393.2649, found: 393.2653.

18

H NMR (600 MHz, CDCls) & ppm: 0.81 (t, /=7.2 Hz, 6H), 1.32-1.43 (m, 2H), 1.44-1.55 (m,
2H), 2.14 (s, 6H), 2.31 (s, 3H), 2.80-2.91 (m, 2H), 2.93-3.03 (m, 2H), 3.39 (s, 3H), 3.84 (s, 3H),
6.90 (s, 2H), 7.00 (d, <=7.6 Hz, 1H), 7.16 (dd, J=7.9, 7.6 Hz, 1H), 7.33 (d, /7.9 Hz, 1H); 13C
NMR (151 MHz, CDCls) § ppm: 11.9, 18.1, 19.2, 21.1, 34.0, 38.7, 55.4, 119.1, 121.6, 123.4,
126.2, 128.9, 134.3, 135.9, 136.5, 139.7, 142.6, 149.9, 153.0; HRMS (ESI+): m/z [M+H]* calcd
for C25HssN4O*: 407.2805, found: 407.2810.

2-000-3-000-5-0000000 (20)

2-000-3-0000000 (19, 19.5 g, 110 mmol) OO0 (100 m) 00D0O0ODO000 (14.3
ml, 226 mmol) 0-10 00000000000 D0-10000000000000000000
00000C00000000000000000000000000000000000000
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000 DCMOOOOOOO0OOD 40g 00DODDO0DOO0O0O0DOOO0O0OOOO00OO0
00000000 (Q0000015% - 20% 0000000000) 00000000000
(11.3 g, 50.8 mmol, 46.1%) 00000000000

1H NMR (600 MHz, CDCl3) § ppm: 2.63 (s, 3H), 7.76 (dd, #=8.3, 7.6 Hz, 1H), 8.30 (d, /8.3
Hz, 1H), 8.36 (d, &7.6 Hz, 1H), 8.87 (s, 1H); 13C NMR (151 MHz, CDCl3) § ppm: 20.7, 120.6,
124.9, 127.7, 133.7, 134.2, 135.2, 144.9, 146.6, 153.8; IR (KBr): v-=3096, 3044, 1515, 1484,
1392, 1333, 1176, 1061, 937, 832, 740 cm; HRMS (ESI+): mi/z [M+HI* caled for
C10HsCIN:202+: 223.0269, found: 223.0264.

3-000-5-000-M(2,4,6-000000000)I0ODO0-2-000 (21a)
2-000-3-000-5-0000000 (20, 598 mg, 2.69 mmol) 0 24,6-000000000
(1.89ml, 13.4mmol) O NMP(10ml) 0000000000000 0000000O00O220 O
0000000000000000000000000000000000000000000
O000000000000000000 (YAMAZENOOOODOOOO0%-30% 000000
0D000) 00000000000 (210 mg, 654 umol, 24.3%) 00000000000

H NMR (600 MHz, CDCls) § ppm: 2.21 (s, 6H), 2.36 (s, 3H), 2.52 (s, 3H), 6.01 (br. s., 1H),
7.00 (s, 2H), 7.46 (dd, <=8.3, 7.9 Hz, 1H), 7.87 (d, /8.3 Hz, 1H), 7.97 (d, /7.9 Hz, 1H), 8.56
(s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 18.3, 18.7, 21.0, 116.8, 119.9, 123.0, 126.3, 129.0,
131.4, 133.5, 133.5, 135.5, 136.2, 145.3, 147.9, 154.6; HRMS (ESI+): m/z [M+H]* caled for
C19H20N302+: 322.1550, found: 322.1552.

MN[2600000-4(0000000)DOOO]8-000-5-0000000-2-000 (21b)
2-000-3-000-5-0000000 (20, 250 mg, 1.12 mmo)I 2,6-00000-4-(0 0000
00)0000 (288 mg, 1.46mmo) D000 000000000 O0)0OOO00OO (51.4mg,
56.0 ymo)J2-(0-+0 000000000000 (67.0 mg, 225 umol) DO DOO0OOODO #
00000 (1561mg, 1.57mmol) OO0OO00 (bm) 000MMO000000O0DODOOODON
0000000000000000000000000000000000000000000
OD00000 (YAMAZENDOOODOOOOO0%-50% 0000000000) 0000000
0000 (104 mg, 271 pmol, 24.2%) 00000000000

H NMR (600 MHz, CDCls) & ppm: 2.54 (s, 3H), 3.48 (s, 3H), 3.84 (s, 6H), 4.51 (s, 2H), 6.25
(br. s., 1H), 6.70 (s, 2H), 7.47 (dd, J/=8.3, 7.6 Hz, 1H), 7.87 (d, /=8.3 Hz, 1H), 7.99 (d, /7.6 Hz,
1H), 8.55 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 18.4, 56.1, 58.3, 75.0, 104.1, 116.5,
117.4,120.1, 124.4, 126.1, 131.0, 133.7, 136.4, 145.3, 147.6, 154.1, 154.7; HRMS (ESI+): m/z
[M+H]* caled for C2oH22N30s*: 384.1554, found: 384.1556.

3-000-5-000-M(24,6-0000000000)000O0O-2-000 (210
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2-000-3-000-5-0000000 (20, 250 mg, 1.12 mmol)J 2,46-0 000000000
(267 mg, 1.46 mmo)0 000 DOO000O0O0O0O0DD)OOODOODO (51.4 mg, 56.0 pmol)O
2-(0-+00000000)000O00 (67.0 mg, 225 pmol) DOO0DD0DOO 00000
(151mg, 1.57mmol) 00000 (bml) 0000000000000 OO0DO0O000000O0
O000000000000000000000000000000000000000000
00 (YAMAZENOOOOODODO10% - 50% 0000000000) 00000000000
(226 mg, 612 umol, 54.5%) 00000000000

H NMR (600 MHz, CDCls) § ppm: 2.52 (s, 3H), 3.81 (s, 6H), 3.88 (s, 3H), 6.06 (br. s., 1H),
6.29 (s, 2H), 7.46 (dd, J/=17.9, 7.6 Hz, 1H), 7.87 (d, /7.9 Hz, 1H), 7.97 (d, J/=7.6 Hz, 1H), 8.52
(s, 1H); 3C NMR (151 MHz, CDCls) § ppm: 18.4, 55.5, 56.1, 91.5, 110.5, 117.2, 119.8, 124.2,
126.0, 130.9, 133.6, 145.3, 147.8, 154.7, 155.9, 158.9; HRMS (ESI+): m/z [M+H]* calcd for
C1oH20N305* 370.1397, found: 370.1399.

3-000-5-000-2-(2,4,6-0000000000)0000 (21d)
2-000-3-000-5-0000000 (20, 250 mg, 1.12 mmol)0J 2,46-0 000000000
(229 mg, 1.68 mmo)I D OO0 O0O000O(D) (12.6 mg, 56.0 pmo)DJ 2-0-,0 0000000
-204'6-0000000000000 (47.7mg, 112 ppmol) 000000000 (596 mg, 2.81
mmol) 00000 (6 m) 0000000000000 DO0OO00ODOOOODOOOODOO
0000000000000 00000000000000000000000000
(YAMAZENO ODODOOM%-30% O000000000) 00000MMO000 (67.7mg,
210 umol, 18.7%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 2.10 (s, 6H), 2.36 (s, 3H), 2.64 (s, 3H), 6.97 (s, 2H), 7.54
(dd, <=8.3, 7.9 Hz, 1H), 7.94 (d, /=8.3 Hz, 1H), 8.14 (d, /7.9 Hz, 1H), 8.75 (s, 1H); 13C NMR
(151 MHz, CDCls) & ppm: 16.5, 17.3, 20.9, 118.9, 122.0, 126.1, 126.5, 129.2, 130.3, 133.5,
134.3, 134.6, 145.2, 146.3, 148.1, 160.5; HRMS (ESI+): m/z [M+H]* caled for Ci9H19N2Os*:
323.1390, found: 323.1396.

2-2,6-00000-4-(O000000)I0O0O0O]-8-000-5-0000000 (21e)
2-000-3-000-5-0000000 (20,2.00g,8.98mmo)I2,6-00000-4(000000
0)O0O0O000 (267g,13.5mmo)0 0000000 (@) (101 mg, 449 pmol)0J 2-0-+£00 00
0000-2,4,6-0000000000000 (381 mg, 898 umol) 000000000 (4.77
g,225mmol) D00DD (40m) D0DO00DO0DOOOODODODOODOODOOOO
000000000000 000000000000000000000000000000
(YAMAZENOO DOODOO0%-30% 0000000000) 00000000000 (943 mg,
2.45mmol, 27.3%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 2.65 (s, 3H), 3.49 (s, 3H), 3.77 (s, 6H), 4.51 (s, 2H), 6.70 (s,
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2H), 7.52 (dd, =8.3, 7.9 Hz, 1H), 7.92 (d, J=8.3 Hz, 1H), 8.13 (d, /7.9 Hz, 1H), 8.72 (s, 1H);
13C NMR (151 MHz, CDCls) § ppm: 17.4, 56.3, 58.3, 75.0, 104.7, 119.2, 121.9, 126.2, 126.6,
130.8, 133.2, 134.3, 135.9, 145.2, 146.2, 152.8, 161.0; HRMS (ESI+): m/z [M+H]* calcd for
Cz20H21N206": 385.1394, found: 385.1396.

3-:000-2-M24,6-000000000)D0O0O-2,5-0000 (22a)
3-:000-5-000-M2,46-000000000)0000-2-000 (21a, 200 mg, 622 pmol)
000000 (4m) 00000000O0O0O0ODDDOOO (04m) 000000000000
000 (278 mg, 4.98mmol) 0000000000000 DO00ODODO0OODDOOODO0O
O0DO0ONH-OODOOOODOOOODOOOO0ODO00000000000000000000 (190
mg, 653 pmol, quant) 0000000000000 0000D0000D0O000O0O0000O0O0
O0o00o0od

H NMR (600 MHz, CDCls) § ppm: 2.22 (s, 6H), 2.34 (s, 3H), 2.43 (s, 3H), 3.98 (br. s., 2H),
5.83 (br. s., 1H), 6.53 (d, /=7.2 Hz, 1H), 6.97 (s, 2H), 7.11 (d, J=8.3 Hz, 1H), 7.23 (dd, J=8.3,
7.2 Hz, 1H), 7.76 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 18.1, 18.8, 21.0, 107.3, 114.0,
117.7, 118.3, 128.7, 128.9, 129.8, 134.4, 135.3, 135.4, 141.5, 147.9, 154.0; HRMS (ESI+): m/z
[M+H]* caled for C19H22N3s*: 292.1808, found: 292.1808.

2-M[2,6-00000-4(000000D0)0OO0O]-8-0000000-25-0000 (22b)
M26-00000-4(0000000)0000]3-000-5-0000000-2-000 (21b,
87.0mg, 227 umol) 000D 00O0DDO0 2220 0000000000000000000
(80.0 mg, 227 ymol, quant.) OO0 0000000000000 0000D000O0OOO000OO
00000000000

'H NMR (600 MHz, CDCls) §ppm: 2.47 (s, 3H), 3.46 (s, 3H), 3.83 (s, 6H), 3.99 (s, 2H), 4.49 (s,
2H), 6.14 (br. s., 1H), 6.55 (d, /=7.2 Hz, 1H), 6.68 (s, 2H), 7.12 (d, ¢=7.9 Hz, 1H), 7.24 (dd,
J=7.9, 7.2 Hz, 1H), 7.75 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 18.2, 56.2, 58.2, 75.1,
104.5, 107.4, 114.7, 117.9, 118.5, 119.2, 128.4, 129.4, 135.3, 141.5, 147.7, 153.4, 154.4;
HRMS (ESI+): m/z [M+H]* caled for C20H24N30s*: 354.1812, found: 354.1818.

3-000-2-M(2,4,6-0000000000)0000-2,5-0000 (22¢)
3-000-5-000-M2,4,6-0000000000)0000-2-000 (21¢, 190 mg, 514 pmol)
00000000000 2a00000000000000000000 (170 mg, 501 pmol,
97.0%) 00000000000 00000000D000000000000000000

'H NMR (600 MHz, CDCls) §ppm: 2.44 (s, 3H), 3.80 (s, 6H), 3.86 (s, 3H), 6.28 (s, 2H), 6.53 (d,
J=1.6 Hz, 1H), 7.12 (d, /8.3 Hz, 1H), 7.23 (dd, J=8.3, 7.6 Hz, 1H), 7.73 (s, 1H); 13C NMR
(151 MHz, CDCls) §ppm: 18.2, 55.5, 56.2, 91.8, 107.2, 111.8, 114.4, 118.4, 119.0, 128.4, 129.4,
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141.5, 147.7, 154.1, 155.7, 158.3; HRMS (ESI+): m/z [M+H]* calcd for C19H22N3Os+: 340.1656,
found: 340.1656.

3-000-2-(2,4,6-0000000000)0000-5-000 (22d)
3-000-5-000-2-(24,6-0000000000)0000 (21d, 56.6 mg, 176 pmol) 000
00000000 2a00000000000000000000 (30.1 mg, 103 pmol, 58.6%)
0000000000000000000000000000000000000

H NMR (600 MHz, CDCls) §ppm: 2.10 (s, 6H), 2.35 (s, 3H), 2.57 (s, 3H), 6.65 (d, /6.0 Hz,
1H), 6.94 (s, 2H), 7.13 (d, =7.6 Hz, 1H), 7.23-7.32 (m, 1H), 7.93 (s, 1H); 3C NMR (151 MHz,
CDCls) § ppm: 16.6, 17.0, 20.9, 108.7, 116.0, 118.8, 120.4, 128.8, 129.0, 130.6, 131.5, 134.1,
141.5, 146.5, 148.6, 159.8; HRMS (ESI+): m/z [M+H]* caled for C19H21N20+: 293.1648, found:
293.1652.

2-2,6-00000-4-(0000000)I000O0O]-8-00000O0O-5-000 (22e)
2-26-00000-4-(0000000)00000]3-000-5-0000000 (21e, 192 mg,
482 umol) 00D DO0DO0O0DO 22200000000000000000000 (147 mg,
415 ymol, 83.0%) 000 0000000000000 O0OO0OO0OO0DOOOOOOOOOOOO0
0000

H NMR (600 MHz, CDCls) §ppm: 2.58 (s, 3H), 3.47 (s, 3H), 3.75 (s, 6H), 4.50 (s, 2H), 6.63 (d,
J=17.2 Hz, 1H), 6.69 (s, 2H), 7.11 (dd, /7.9, 7.2 Hz, 1H), 7.25 (t, /7.9 Hz, 1H), 7.90 (s, 1H);
13C NMR (151 MHz, CDCls) § ppm: 17.1, 56.5, 58.2, 75.0, 105.1, 108.6, 116.4, 118.7, 120.8,
128.6, 131.3, 131.6, 135.2, 141.5, 146.4, 153.0, 160.3; HRMS (ESI+): m/z [M+H]* caled for
C20H23N204*: 355.1652, found: 355.1650.

3-000-5-Np-NFOOOOO-2-M(2,46-000000000)0000-2,5-0000 (23a)
3-000-2-M(2,4,6-000000000)0000-2,5-0000 (22a, 40.0 mg, 137 pmol) 0
0000000000 (50.0 pl, 686 pmol) O THF 1 mDO DD OOD (0.3 ml) 00000
(01m) 00000000000 D0O00C000000000000000 (145 mg, 686 pmol)
O000000000000000000000000000000 (50.0 pl, 686 pmol) 0 O
D0000000000000000 (145mg,686umol) 000D 00000000 DOO0O
O000000000000000000000000000000000000000000
O0000000000000000000000000000000 (YAMAZENO OOO
O0000%-50% D000000000) 00000000000 (28.3 mg, 75.4 pmol, 54.9%)
000000000000

H NMR (600 MHz, CDCls) & ppm: 0.88 (t, J=7.4 Hz, 6H), 1.44-1.57 (m, 4H), 2.24 (s, 6H),
2.35 (s, 3H), 2.45 (s, 3H), 3.00-3.10 (m, 4H), 5.81 (br. s., 1H), 6.90-6.95 (m, 1H), 6.98 (s, 2H),
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7.31-7.37 (m, 2H), 8.21 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 11.8, 18.2, 18.9, 20.4, 21.0,
56.6, 114.9, 118.2, 121.8, 122.3, 127.7, 128.8, 132.9, 134.6, 135.4, 135.4, 148.0, 148.2, 153.9;
HRMS (ESI+): m/z [M+HI* caled for C2sHs4Ns*: 376.2747, found: 376.2748.

5-N5-NOO(OOOOOOOOOO)-8-000-2-M(2,4,6-000000000)d0000-2,5-
oooog (23b)

3-000-2-M(2,4,6-000000000)0000-2,5-0000 (22a, 40.0 mg, 137 pmol) O

00000000000000000 (51.0 ul, 686 umol) 0 THF (1 ml) OOO0OO (0.1 ml)
00000000000000000000000000000 (145 mg, 686 pmol) 00 00
0000000000000000000000000000000000000000000

00000000000000000000000000000000000000000

(YAMAZENI OOODOM%-50% 0000000000) 0000000000 (36.0 mg,
90.2 pmol, 65.6%) 000000000000

H NMR (600 MHz, CDCls) § ppm: 0.04-0.12 (m, 4H), 0.35-0.46 (m, 4H), 0.86-0.99 (m, 2H),
2.24 (s, 6H), 2.35 (s, 3H), 2.46 (s, 3H), 3.06 (d, J=6.4 Hz, 4H), 5.81 (br. s., 1H), 6.98 (s, 2H),
6.99-7.02 (m, 1H), 7.31-7.39 (m, 2H), 8.31 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 3.9, 9.3,
18.1, 18.9, 21.0, 59.5, 115.5, 118.1, 121.7, 122.5, 127.6, 128.8, 133.0, 134.7, 135.3, 148.1,
148.6, 153.9; HRMS (ESI+): m/z [M+H]* calcd for C27HssNs*: 400.2747, found: 400.2749.

55N(0000000000)8000-5-MO000-400000)2-M24,6-000000
00O0)0OOoOo-2,5-0000 (23c)
3-000-2-M(2,4,6-000000000)0000-2,5-0000 (22a, 40.0 mg, 137 pmol) 0
000000-2F000-4-0000000 (18.8 mg, 165 pmol) 0 THF (1 m) 00O OO0
(01m) 0000000000000 O0O00O0000000000000 (34.9 mg, 165 pmol)
000000000000000000000000000000000000000 (30.8 l,
412 ymol) 000000000000 DOOO0DDO00 (71.8 mg, 339 umol) DO OO OO
O000000000000000000000000000000000000000000
O0000000000000000000000000000000000000000
(YAMAZENO ODODOOM0%-50% O000000000) 00000MMO000 (32.2 mg,
72.6 ymol, 52.9%) 000000000000

'H NMR (600 MHz, CDCls) § ppm: -0.02-0.06 (m, 2H), 0.38-0.48 (m, 2H), 0.86-0.97 (m, 1H),
1.29-1.39 (m, 2H), 1.68-1.83 (m, 3H), 2.24 (s, 6H), 2.35 (s, 3H), 2.45 (s, 3H), 2.91 (d, J=6.4 Hz,
2H), 3.16 (d, #=6.8 Hz, 2H), 3.24-3.35 (m, 2H), 3.87-3.98 (m, 2H), 5.82 (br. s., 1H), 6.93-7.03
(m, 3H), 7.31-7.39 (m, 2H), 8.19 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 3.6, 8.7, 18.2,
18.9, 21.0, 31.8, 33.1, 58.5, 62.5, 67.9, 115.0, 118.3, 121.4, 122.5, 127.6, 128.9, 132.6, 134.5,
135.4, 135.4, 147.8, 148.3, 153.9; HRMS (ESI+): m/z [M+H]* calcd for CasH3sN30*: 444.3009,
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found: 444.3015.

SN0 00000000DO)8000-5-MMOOD0OO-4-00)2-M2,4,6-000000000)
00oO0o-2,5-0000 (23d)
3-000-2-M(2,4,6-000000000)0000-2,5-0000 (22a, 40.0 mg, 137 pmol) O
O00000-4A000-400 (19.0 ul, 206 pmol) O THF 1 ml) OO0OO0O (0.1ml) OO0
000000000000000000000000000 (43.6 mg, 206 pmol) 00000
0000000000000000000000000000000000 (30.8 pul, 412 pmol)
D000D00000000000000000 (71.8 mg, 339 umol) J0D0O0O000O00
0000000000000000000000000000000000000000000
000000000000000000000000000000000 (YAMAZENO OO
D0000% -50% 0000000000) 00000000000 (19.0 mg, 44.3 pmol,
32.2%) 000000000000

H NMR (600 MHz, CDCls) § ppm: -0.06-0.01 (m, 2H), 0.22-0.33 (m, 2H), 0.67-0.79 (m, 1H),
1.63-1.68 (m, 2H), 1.75-1.88 (m, 2H), 2.24 (s, 6H), 2.35 (s, 3H), 2.45 (s, 3H), 2.85-3.10 (m, 2H),
3.19-3.28 (m, 1H), 3.31-3.41 (m, 2H), 3.88-4.04 (m, 2H), 5.83 (br. s., 1H), 6.98 (s, 2H), 7.08 (d,
J=17.2 Hz, 1H), 7.32-7.38 (m, 1H), 7.38-7.44 (m, 1H), 8.31 (s, 1H); 13C NMR (151 MHz, CDCls)
Sppm: 4.0, 9.7, 18.2, 18.9, 21.0, 31.3, 54.8, 58.9, 67.2, 118.1, 118.6, 123.4, 123.8, 127.4, 128.9,
133.0, 134.6, 135.3, 135.4, 146.6, 148.1, 154.0; HRMS (ESI+): m/z [M+H]* caled for
C2sH36N30*: 430.2853, found: 430.2855.

2-N[2,6-00000-4(000000O0)OOOO]-8-000-5-N5-AFOOOOOODODOO-2,5-
oood (23e)
2-N[2,6-00000-4(0000000)0D0O0O]-3-0000000-2,5-0000 (22b, 50.0
mg, 141 ymol) 00D 00000000 (51.0 ul, 707 umol) O THF 0 mDO OO D OO (0.3
m) 00000 (01 m) 000000000000000000O0O0O0O0OOOOO0O (150
mg, 707 pmol) 0000000000000 000000O0OOOOODOOO0OO0O0O0OOO
0000000000000 000000000000000000000000000000
0000000000 (YAMAZENONH-OOODOODOO0%-50% 0000000000) 00
D00000000 (41.5 mg, 94.9 umol, 67.0%) OO0 000000000

H NMR (600 MHz, CDCls) § ppm: 0.87 (t, J=7.37 Hz, 6H), 1.42-1.56 (m, 4H), 2.49 (s, 3H),
2.98-3.10 (m, 4H), 3.47 (s, 3H), 3.85 (s, 6H), 4.51 (s, 2H), 6.14 (s, 1H), 6.69 (s, 2H), 6.90-6.98
(m, 1H), 7.31-7.39 (m, 2H), 8.21 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 11.8, 18.2, 20.4,
56.3, 56.7, 58.2, 75.1, 104.5, 115.0, 118.1, 119.6, 122.5, 122.5, 127.4, 132.6, 135.2, 148.0,
148.0, 153.3, 154.4; HRMS (ESI+): m/z [M+H]* calcd for C2H3sN3Os*: 438.2751, found:
438.2758.
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3-000-5-N-NFOOOOO-2-M(2,4,6-0000000000)0000-2,5-0000 (230
3-000-22M(2,4,6-0000000000)0000-2,5-0000 (22¢, 50.0 mg, 147 pmol)
00000000000 (533.0pul, 737 umol) O THF O mDOOOO0OO (0.3ml) 00000
(01m) 0000000000000 000000000000000 (156 mg, 737 pmol)
O000000000000000000000000000000000000000000
O000000000000000000000000000000000000000000
O (YAMAZENONH-ODOOOOOO0%-50% 0000000000) 00000000000
(44.5 mg, 105 umol, 71.3%) 00000000000

H NMR (600 MHz, CDCls) & ppm: 0.87 (t, J=7.4 Hz, 6H), 1.42-1.55 (m, 4H), 2.48 (s, 3H),
2.99-3.10 (m, 4H), 3.82 (s, 6H), 3.87 (s, 3H), 5.93 (s, 1H), 6.29 (s, 2H), 6.88-6.97 (m, 1H),
7.31-7.39 (m, 2H), 8.19 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 11.8, 18.2, 20.4, 55.5, 56.2,
56.7, 91.9, 112.1, 114.8, 119.3, 122.3, 122.5, 127.3, 132.5, 147.9, 148.2, 153.9, 155.7, 158.2;
HRMS (ESI+): m/z [M+H]* caled for C25Hs4N3O0s+: 424.2595, found: 424.2595.

3-:000-NAFOOOOO-2-(2,4,6-0000000000)0000-5-000 (24a)
3-000-2-(2,4,6-0000000000)0000-5-000 (22d, 20.0 mg, 68.0 pmol) 0O 0
00000000 (25.0 pl, 342 pmol) 0 THF 1 mDOODDOOO (0.3 m) ODOODOO (0.1
m) 0000000000000000000000000000 (72.5 mg, 342 pmol) OO
O0000000000000000000000000000 (25.0 pl, 342 pmol) 0000
O0000000000000000 (725 mg, 342 umol) 00000000000 DDOO0
O000000000000000000000000000000000000000000
O00000000000000000000000000000000 (YAMAZENO OO
O0D000% - 10% 0D000000000) 00000000000 (16.3 mg, 43.3 pmol,
63.3%) 00000000000

H NMR (600 MHz, CDCls) & ppm: 0.89 (t, 7.4 Hz, 6H), 1.45-1.57 (m, 4H), 2.12 (s, 6H),
2.35 (s, 3H), 2.57 (s, 3H), 3.02-3.12 (m, 4H), 6.95 (s, 2H), 7.04 (d, /=7.2 Hz, 1H), 7.32-7.42 (m,
2H), 8.37 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 11.8, 16.7, 17.1, 20.3, 20.9, 56.5, 116.6,
120.7, 122.9, 123.7, 127.7, 129.0, 130.7, 134.0, 134.7, 146.8, 148.1, 148.7, 159.7; HRMS
(ESI+): m/z [M+H]* caled for C2sHssN2O+: 377.2587, found: 377.2589.

2-2,6-00000-4-(000000O0)00OCO]-8-000-NAOOOODODOOOO-5-000
(24b)

2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) 00000000000 (41.0 ul, 564 pmol) 0 THF 0 mDOO DD OO (0.3 ml)
00000 (01 m) 0000000000000 00000D0000000000 (120 mg,
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564 ymol) 0000000000000 ODO0ONOOOOODODONONOOOOOOO0O0O0OO

0000000000000 000000000000000000C000000000000

00000000 (YAMAZENONH-OOOOOO0%-50% 0000000000) 0000

0000000 (36.8mg, 84.0 umol, 74.3%) 00000000000

'H NMR (600 MHz, CDCls) & ppm: 0.88 (t, J=7.4 Hz, 6H), 1.42-1.55 (m, 4H), 2.59 (s, 3H),
2.99-3.12 (m, 4H), 3.48 (s, 3H), 3.77 (s, 6H), 4.51 (s, 2H), 6.70 (s, 2H), 7.02 (d, /=7.2 Hz, 1H),
7.30-7.42 (m, 2H), 8.34 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 11.8, 17.2, 20.3, 56.5, 58.2,
75.1, 105.1, 116.4, 121.0, 122.8, 124.1, 127.6, 131.6, 134.6, 135.2, 146.7, 148.0, 153.1, 160.1;
HRMS (ESI+): m/z [M+H]* caled for C26HssN204* 439.2591, found: 439.2593.

NOOOOooooooo)2-2600000-4(0000000)oooool-s-ooo0-~ oo
00-4-00000)000O-5-000 (240)
2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) 00 OO0DDO-2F000-4-0000000 (15.5 mg, 135 pmol) O THF (1 ml)
00000 (01m) 000000000000 000000000D0000000 (28.7 mg,
135 umol) 0000000000000 OODONONONODDONOONODDOOONODDOd
00 (25.0pul,339 umol) OO DO000D000D0000D0D0O00O0DOO (71.8 mg, 339 pmol)
O000000000000000000000000000000000000000000
O000000000000000000000000000000000000000000
0000 (YAMAZENONH-O0OODOOO0%-50% 0000000000) 00000000
OO0 (28.5mg, 56.3 umol, 49.8%) 000D DOO00OO0O

'H NMR (600 MHz, CDCls) § ppm: -0.06-0.07 (m, 2H), 0.37-0.49 (m, 2H), 0.85-0.97 (m, 1H),
1.29-1.39 (m, 2H), 1.67-1.81 (m, 3H), 2.59 (s, 3H), 2.93 (d, J=6.4 Hz, 2H), 3.17 (d, J=6.8 Hz,
2H), 3.23-3.35 (m, 2H), 3.48 (s, 3H), 3.77 (s, 6H), 3.88-4.00 (m, 2H), 4.51 (s, 2H), 6.70 (s, 2H),
7.08 (d, J=6.8 Hz, 1H), 7.32-7.42 (m, 2H), 8.33 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 3.6,
8.6,17.2, 31.8, 33.1, 56.5, 58.2, 58.5, 62.5, 67.9, 75.0, 105.1, 116.6, 121.2, 123.1, 123.8, 127.5,
131.5, 134.3, 135.3, 146.8, 147.8, 153.1, 160.2; HRMS (ESI+): m/z [M+H]* caled for
C30H39N205*: 507.2853, found: 507.2858.

2-2,6-00000-4(CO0O0000)IOOCOO]-OOO-8-000-MWOOOO-4-0000
0)0000-5-000 (24d)

2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) 00 OO0DDO-2F000-4-0000000 (15.5 mg, 135 pmol) O THF (1 ml)
00000 (01m) 000000000000 000000000D0000000 (28.7 mg,
135umol) 00D M OO000D000D00MOONDMOOOOODOd (19.0 ul, 339 pmol)
D00000000000000000000 (71.8 mg, 339 umol) D00 DOOO0ODDOO0O
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O000000000000000000000000000000000000000000
O00000000000000000000000000000000000 (YAMAZENO
NH-ODOOODO0% - 50% 0000000000) 00000000000 (31.5 mg, 65.6
umol, 58.1%) 00O OOOOOO0O0O0

1H NMR (600 MHz, CDCls) § ppm: 1.04 (t, /6.9 Hz, 3H), 1.24-1.39 (m, 2H), 1.66-1.80 (m,
3H), 2.59 (s, 3H), 3.02 (d, 6.8 Hz, 2H), 3.13 (q, #=6.9 Hz, 2H), 3.24-3.34 (m, 2H), 3.48 (s,
3H), 3.77 (s, 6H), 3.89-3.99 (m, 2H), 4.51 (s, 2H), 6.70 (s, 2H), 7.02 (d, J/=6.8 Hz, 1H),
7.31-7.42 (m, 2H), 8.28 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 11.7, 17.3, 31.7, 33.1, 51.0,
56.5, 58.1, 58.2, 67.9, 75.1, 105.1, 116.4, 121.2, 123.1, 123.9, 127.5, 131.5, 134.3, 135.3, 146.8,
147.4, 153.1, 160.2; HRMS (ESI+): m/z [M+H]* calcd for CesH37N2Os+: 481.2697, found:
481.2701.

NOOOOooooooo)2-2600000-4(0000000)oooool-s-ooo0-~ oo
00-4-00)0000-5-000 (24e)
2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) DD OO0D0OD0O-4F000-4-00 (16.0 pl, 169 pmol) O THF 1 ml) 00O OO
(01 m) 0000000000000 D0O00000000000000 (35.9 mg, 169 pmol)
O00000000000000000000000000000000000000 (25.0 pl,
339 ymol) D0 0000000000000 0DDO0O (71.8 mg, 339 umol) DO OO OO
O000000000000000000000000000000000000000000
O0000000000000000000000000000000000000000
(YAMAZENINH-OOOODO % -50% 0000000000) 0000000000 (45.9
mg, 93.2 umol, 83.0%) 00000000000

'H NMR (600 MHz, CDCls) § ppm: -0.07-0.00 (m, 2H), 0.21-0.35 (m, 2H), 0.65-0.79 (m, 1H),
1.62-1.71 (m, 2H), 1.75-1.88 (m, 2H), 2.59 (s, 3H), 2.92-3.09 (m, 2H), 3.21-3.30 (m, 1H),
3.31-3.40 (m, 2H), 3.48 (s, 3H), 3.78 (s, 6H), 3.91-4.03 (m, 2H), 4.51 (s, 2H), 6.70 (s, 2H), 7.19
(d, J=6.8 Hz, 1H), 7.35-7.47 (m, 2H), 8.44 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 4.0, 9.6,
17.2, 31.2, 54.7, 56.5, 58.2, 58.9, 67.2, 75.0, 105.1, 119.8, 121.4, 124.0, 126.2, 127.3, 131.6,
134.7,135.2, 146.6, 153.1, 160.3; HRMS (ESI+): m/z [M+H]* calcd for C2oHsrN20s5*: 493.2697,
found: 493.2707.

2-2,6-00000-4(000000O0)I0DOOO]-MOODO-8-000-FWOOODO-4-00)00
OO0-5-000 (246

2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) DD OO0D0ODO-4A000-4-00 (16.0 pl, 169 pmol) O THF 1 ml) 00O OO
(01 m) 0000000000000 D0O00000000000000 (35.9 mg, 169 pmol)
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000000000000000000000000000000 (19.0 pl, 339 pumol) 000

D00000000000000000 (71.8 mg, 339 yumol) 0000000000 DOO0O

O000000000000000000000000000000000000000000

O00000000000000000000000000000000 (YAMAZENO NH-
0000000%-50% 0000000000) 00000000000 (36.7 mg, 78.7 umol,
69.7%) 00000000000

H NMR (600 MHz, CDCls) § ppm: 0.91 (t, =7.2 Hz, 3H), 1.65-1.75 (m, 2H), 1.76-1.85 (m,
2H), 2.59 (s, 3H), 3.15-3.26 (m, 3H), 3.30-3.40 (m, 2H), 3.48 (s, 3H), 3.78 (s, 6H), 3.92-4.04 (m,
2H), 4.51 (s, 2H), 6.70 (s, 2H), 7.11 (dd, &~6.4, 1.9 Hz, 1H), 7.35-7.44 (m, 2H), 8.36 (s, 1H); 13C
NMR (151 MHz, CDCls) §ppm: 12.8, 17.2, 30.9, 43.0, 56.5, 58.2, 59.2, 67.3, 75.1, 105.1, 119.0,
121.5,123.9, 126.1, 127.3, 131.5, 134.5, 135.3, 145.7, 146.7, 153.1, 160.3; HRMS (ESI+): m/z
[M+H]* caled for CorHssN20s* 467.2540, found: 467.2549.

2-[2,600000-4(CO00000)OOOO]-8-000-WOOOO-3-00)d000-50
oo (24g)

2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) 0 3-00000 (18.0 ul, 169 umol) 0 THF 1 ml) OO0 OO (0.1 mD OOODO
000000000000000000000000 (859 mg, 169 pmol) 0000 OOOO
O000000000000000000000000000000000000000000
O000000000000000000000000000000000000 (YAMAZENO
NH-ODOOOODO0% - 50% 0000000000) 00000000000 (16.4 mg, 38.7
pmol, 34.2%) 00000000000

1H NMR (600 MHz, CDCls) § ppm: 1.00 (t, J=7.4 Hz, 6H), 1.61-1.67 (m, 2H), 1.67-1.80 (m,
2H), 2.59 (s, 3H), 3.38-3.44 (m, 1H), 3.47 (s, 3H), 3.75 (s, 6H), 4.50 (s, 2H), 6.39-6.53 (m, 1H),
6.69 (s, 2H), 6.91-7.04 (m, 1H), 7.28-7.32 (m, 1H), 7.86 (s, 1H); 13C NMR (151 MHz, CDCls) §
ppm: 10.3, 17.1, 26.7, 55.6, 56.5, 58.2, 75.0, 103.5, 105.1, 115.7, 116.2, 119.9, 128.9, 130.4,
131.7, 135.1, 142.8, 146.7, 153.1, 160.0; HRMS (ESI+): m/z [M+H]* caled for C2sHssN2QO4t:
425.2435, found: 425.2435.

NOOOOOoOoOo-2-26-00000-4(0000000)00000]-8-0000000-5-00
O (24h)

2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) JO0D0D0O0O0D0O0O (18.0 ul, 169 pmol) O THF (1 ml) O0O0O0 OO0 (0.1 ml) OO
00000000000000000000000000 (35.9 mg, 169 pmol) OO OO OO
0000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
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(YAMAZENO ODODOOM0%-50% O000000000) 00000MMO0000 (41.7 mg,
95.6 pmol, 85.0%) 00000000000

H NMR (600 MHz, CDCls) § ppm: 1.23-1.37 (m, 3H), 1.38-1.51 (m, 2H), 1.68-1.77 (m, 1H),
1.78-1.89 (m, 2H), 2.12-2.24 (m, 2H), 2.58 (s, 3H), 3.39-3.45 (m, 1H), 3.47 (s, 3H), 3.75 (s, 6H),
4.50 (s, 2H), 6.44-6.58 (m, 1H), 6.69 (s, 2H), 6.93-7.06 (m, 1H), 7.28-7.32 (m, 1H), 7.86 (s, 1H);
13C NMR (151 MHz, CDCls) §ppm: 17.1, 25.1, 26.0, 33.4, 52.0, 56.5, 58.2, 75.0, 103.9, 105.1,
115.9, 116.6, 120.0, 128.9, 130.6, 131.7, 135.1, 142.1, 146.6, 153.1, 160.0; HRMS (ESI+): m/z
[M+H]* caled for CosHssN2O4*: 437.2435, found: 437.2440.

2-2,6-00000-4(CO0O0000)IC0OO0COO]I-OOO-8-000-MWOOOO-4-0000
0)00Oo0-5-000 (24i)
2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113 umol) 0 4-00000000000000 (16.0 pl, 169 pumol) O THF 1 mDO DO OO
0O (0m) 00000 (01m) 0000000000e-0000-000 (18.1 mg, 169 pmol)
O0000000000000000000004-00000000000000 (16.0 pl, 169
pmol) D0 0o-0000-000 (181mg, 169 pumol) 000D D000 DDOO0ODOOOODOO
D0000000000000 (32.0pul,564umol) 0000000 DO0O0DDOOODOOO
00 (120mg, 564pumol) D00 0000000000000 ODO0O00ODOO0OOOOOO0
O000000000000000000000000000000000000000000
O0000000000000 (YAMAZENONH-OOODOOO0%-50% 000000000
0) 00000000000 (14.6 mg, 30.9 umol, 27.3%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 1.08 (t, /=7.0 Hz, 3H), 2.60 (s, 3H), 3.17 (q, J=7.0 Hz, 2H),
3.48 (s, 3H), 3.77 (s, 6H), 4.30 (s, 2H), 4.51 (s, 2H), 6.70 (s, 2H), 6.96 (d, =6.8 Hz, 1H), 7.30 (d,
J=5.7 Hz, 2H), 7.31-7.39 (m, 2H), 8.36 (s, 1H), 8.53 (d, J=5.7 Hz, 2H); 13C NMR (151 MHz,
CDCls) §ppm: 11.8, 17.3, 48.5, 56.5, 57.0, 58.2, 75.0, 105.0, 116.3, 121.6, 123.2, 123.3, 123.6,
127.5, 131.5, 133.8, 135.3, 146.3, 146.9, 148.2, 149.8, 153.1, 160.3; HRMS (ESI+): m/z
[M+H]* caled for CosHsaN3O4*: 474.2387, found: 474.2389.

2-26-00000-4(0000000)00O0OO]NAMOOOO-3-0000000-5-000
(24j)

2-26-00000-4-(0000000)0D0O0O0O]-3-0000000-5-000 (22e, 40.0 mg,
113umol) 00 O0O0O0D0O000 (32.0ul,564 umol) 0 THF A mDOOO0O0O0O (0.3ml) OO
000 (01 m) 000000000000 0000000000000000 (120 mg, 564
pmol) 00 0000000000000 00000000000OOOOONOOOOOOOOO
O000000000000000000000000000000000000000000
000000 (YAMAZENONH-0OOOOOO0% - 50% O000000000) 000000
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00000 (36.5mg, 89.0 umol, 79.0%) OO0 ODODOOO0OO0OO0O0O0

H NMR (600 MHz, CDCls) §ppm: 1.05 (t, /=7.2 Hz, 6H), 2.59 (s, 3H), 3.17 (q, J=7.2 Hz, 4H),
3.47 (s, 3H), 3.77 (s, 6H), 4.51 (s, 2H), 6.70 (s, 2H), 7.00 (d, J=7.2 Hz, 1H), 7.31-7.42 (m, 2H),
8.33 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.3, 17.1, 48.1, 56.5, 58.2, 75.1, 105.1, 116.4,
121.1, 122.9, 124.3, 127.5, 131.6, 134.6, 135.2, 146.7, 147.3, 153.1, 160.2; HRMS (ESI+): m/z
[M+H]* caled for C24H31N2O4*: 411.2278, found: 411.2282.

2,6-00000-4(0O00000O0)DDOOO0 (26)
2-000-1,3-00000-5-(0000000)0000 (25, 1.00 g, 3.83 mmol) O THF (20 ml)
O0000-78 0000000000000,0000000 (1.60M 000D00002.63ml,
421 mmol) D0000DO00ODODOODODOOOOOOODOOODDOO OO0 (908 ul,
421mmol) 0000-15 000000000000000000O0-78 00000000000
00@O0D000D000D)0000D00000 (4.60 ml, 15.3 mmol) DO0O0DO0OOODOO
O00000000000000000000000000 5M 0000000000000
O000000000000000000000000000000000000000000
O (YAMAZENOO OO OOO20%-33% 0000000000) 00000000000 (500
mg, 2.54 mmol, 66.2%) 000000000000

H NMR (600 MHz, CDCls) § ppm: 3.38 (s, 3H), 3.81 (br. s., 2H), 3.87 (s, 6H), 4.38 (s, 2H),
6.54 (s, 2H); 13C NMR (151 MHz, CDCls) § ppm: 55.8, 57.7, 75.4, 104.2, 124.9, 126.9, 147.3;
HRMS (ESI+): m/z [M+H]* caled for C10H16NOs*: 198.1125, found: 198.1128.

2,6-00000-4(@CO0000D)OOO0O0 (28
2,6-00000-@0000000)0000]00O0DO (27, 10.0 g, 44.2 mmol) 00 (100 ml)
D00D0000000 (80% 0000547 ml, 53.0mmol) 00000000000 000O0
000000000000000000000MO000000000M 0000000000
O0000000000000000 (YAMAZENOOODOOODOO0%-40% 00000000
00) 00000000000 (8.40g,42.4mmol, 95.9%) 000000000000

'H NMR (600 MHz, CDCls) §ppm: 3.40 (s, 3H), 3.91 (s, 6H), 4.39 (s, 2H), 5.50 (s, 1H), 6.60 (s,
2H); 13C NMR (151 MHz, CDCls) § ppm: 56.3, 58.0, 75.0, 104.6, 129.3, 134.3, 147.0; HRMS
(ESI+): m/z [M+H]* caled for C10H1504*: 199.0965, found: 199.0965.

2-000-3,80000-5-0000000 (30)

2-000-3,8-00000000 (29,7.00g,36.5mmol) D00 (35m) 00O0OD0-10 000
00 (243ml, 54.8mmol) 0000000000000 00O00O0OOOOOO0O000000O
000000000000000000000 (2.35 g, 9.93 mmol, 27.2%) 00000000
oooo
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H NMR (600 MHz, CDCls) § ppm: 2.63 (s, 3H), 2.86 (s, 3H), 7.61 (d, /=7.9 Hz, 1H), 8.30 (d,
J=7.9 Hz, 1H), 8.92 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 18.8, 20.6, 120.6, 124.8, 127.7,
133.7, 134.0, 143.1, 145.3, 145.4, 152.5; HRMS (ESI+): m/z [M+H]* caled for C11H10CIN2O2*:
237.0425, found: 237.0427.

2-2,6-00000-4-(OO000000)IOO0O0O]-88-0000-5-0000000 (31)
2-000-3,8-0000-5-0000000 (30, 350 mg, 1.48 mmo)J 2,6-0 000 0-4-(000
000000000 (440 mg, 2.22 mmo)0 0000000 (0) (16.6 mg, 74.0 pmol)d 2-0 -
00000000-24,6-0000000000000 (62.8mg, 148 umol) 00000000
0 (785 mg, 3.70 mmol) 00000 (Tml) 00000000000 OODOODOOOOO
0000000000000 000000000000000000000000000000
D000 (YAMAZENOODOOODOOO0%-30% 0000000000) 0000000000
0 (201 mg, 505 umol, 34.1%) DO 0000000000

H NMR (600 MHz, CDCls) §ppm 2.36 (s, 3H), 2.66 (s, 3H), 3.46 (s, 3H), 3.76 (s, 6H), 4.52 (s,
2H), 6.70 (s, 2H), 7.39 (d, 7.9 Hz, 1H), 8.08 (d, /=7.9 Hz, 1H), 8.80 (s, 1H); 13C NMR (151
MHz, CDCls) § ppm: 17.1, 18.2, 56.3, 58.1, 74.9, 104.5, 118.9, 122.0, 125.8, 126.5, 131.0,
133.8, 135.8, 143.3, 144.0, 144.4, 152.9, 159.8; HRMS (ESI+): m/z [M+H]* caled for
C21H23N206* 399.1551, found: 399.1548.

2-2,6-00000-4-(O000000)IO0O0O]8,8-00000000-5-000 (32)
2-[2,6-00000-4(0000000)00O0OO0O]-3,80000-5-0000000 (31, 192 mg,
482 umol) 00D DO0DOMMOD0 2000000000000 000000000 (147
mg, 399 pmol, 83.0%) 0000000000000 0O0000D0O000O00DO000O000
DO00o00oo

H NMR (600 MHz, CDCls) §ppm: 2.17 (s, 3H), 2.60 (s, 3H), 3.44 (s, 3H), 3.75 (s, 6H), 4.51 (s,
2H), 6.57 (d, /=7.6 Hz, 1H), 6.68 (s, 2H), 7.12 (d, J=7.6 Hz, 1H), 7.91 (s, 1H); 3C NMR (151
MHz, CDCls) § ppm: 16.7, 16.9, 56.4, 57.9, 75.0, 104.9, 108.5, 116.7, 120.1, 126.1, 128.5,
131.7, 131.8, 135.2, 139.4, 144.7, 153.2, 159.2; HRMS (ESI+): m/z [M+H]* caled for
C21H25N204* 369.1809, found: 369.1809.

2-2,600000-4(QO0000DO)IOOOON88-0000-N,AODODOOOOODODO-5-0
oo (33

2-26-00000-4(0000000)00000I1-83,8-00000000-5-000 (82, 87.5
mg, 237umol) 00000000000 24 000000000000000000 (74.3 mg,
164 pmol, 69.1%) 000000000000

H NMR (600 MHz, CDCls) & ppm: 0.87 (t, J=7.4 Hz, 6H), 1.41-1.53 (m, 4H), 2.23 (s, 3H),
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2.60 (s, 3H), 2.97-3.08 (m, 4H), 3.44 (s, 3H), 3.76 (s, 6H), 4.52 (s, 2H), 6.69 (s, 2H), 6.95 (d,
J=1.6 Hz, 1H), 7.23 (d, ¢=7.6 Hz, 1H), 8.36 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 11.8,
16.9, 16.9, 20.4, 56.5, 56.8, 57.9, 75.0, 104.9, 116.3, 120.4, 124.2, 127.7, 130.4, 131.8, 134.8,
135.1, 145.0, 145.9, 153.2, 159.1; HRMS (ESI+): m/z [M+H]* caled for C27H37N204%: 453.2748,
found: 453.2747.

2-2,6-00000-4-(O000000)IOO0O]-88-0000-5-0000000 (34)
2-000-3,80000-5-0000000 (30,1.75g, 7.40 mmolI[2,6-0 000 0-4-(0 000
000)0000l0000 (217g,961mmo)000000@COO00O0DO0OO0OO0D)OOOO
0 (427mg, 370 umol) DD O0O0OO0DO0O0O (38.07g,222mmol) 0 1,2-00000000 (40
ml) 0000 (om) 000000000000 00O0000O00O0DO000O0O000000
O000000000000000000000000000000000000000000
000000000000 (YAMAZENOOODOOOO10% - 50% 0000000000) O
D000000000 (241¢g,6.31mmol, 85.0%) DO0O0000O00000OO0

'H NMR (600 MHz, CDCls) §ppm: 2.30 (s, 3H), 2.86 (s, 3H), 3.51 (s, 3H), 3.74 (s, 6H), 4.55 (s,
2H), 6.72 (s, 2H), 7.54 (d, &=7.9 Hz, 1H), 8.26 (d, J=7.9 Hz, 1H), 8.87 (s, 1H); 13C NMR (151
MHz, CDCls) § ppm: 19.3, 19.6, 56.1, 58.5, 75.0, 103.7, 117.5, 120.7, 124.1, 126.1, 130.9,
135.1, 140.7, 143.3, 145.6, 146.4, 156.6, 158.0; HRMS (ESI+): m/z [M+H]* caled for
C21H23N205*: 383.1601, found: 383.1600.

2-2,6-00000-4-(O000000)IO0O0O]-88-00000000-5-000 (385)
2-26-00000-4-(0000000)00O00OI380000-5-0000000 (34, 2.36 g,
6.17 mmol) 00000 DO0O00D0D 222 0000000000000 O0O00O0DOO0OOOO
(2.16 g,6.13mmol,99.0%) 000000000000 000D0000D00000000000
O0o00ooo

'H NMR (600 MHz, CDCls) §ppm: 2.24 (s, 3H), 2.67 (s, 3H), 3.50 (s, 3H), 3.73 (s, 6H), 4.54 (s,
2H), 6.67-6.74 (m, 3H), 7.26 (d, /=7.6 Hz, 1H), 8.01 (br. s., 1H); 13C NMR (151 MHz, CDCls) §
ppm: 18.0, 19.3, 56.2, 58.4, 75.1, 104.1, 109.8, 118.7, 127.7, 128.3, 129.1, 129.7, 139.6, 140.1,
146.3, 154.7, 158.2; HRMS (ESI+): m/z [M+H]* caled for C21H25N20s*: 353.1860, found:
353.1868.

2-[2,600000-4(CO0O0000O0)OODOO]-88-0000-N,AfOODOOOOOODO-5-00
O (36a)

2-26-00000-40O000000)0000]-3,800000000-5-000 (35, 150 mg,
426 ymol) 00D O0O0D0DOO0O0DO (154 pl, 2.13 mmol) O THF 2 ml) DOOO00O (0.2 mD)
O000000000000000000000000000 (451 mg, 2.13 mmol) 0000
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O000000000000000000000000000000000000000000
O0000000000000000000000000000000000000000
(YAMAZENINH-OOOODO 0% -50% 0000000000) 00000MO000 (34.6
mg, 79.3 umol, 18.6%) 00000000000

H NMR (600 MHz, CDCls) & ppm: 0.89 (t, 7.0 Hz, 6H), 1.47-1.57 (m, 4H), 2.23 (s, 3H),
2.71 (s, 3H), 3.08 (t, J=6.8 Hz, 4H), 3.50 (s, 3H), 3.74 (s, 6H), 4.54 (s, 2H), 6.71 (s, 2H), 7.08 (d,
J=7.2 Hz, 1H), 7.36 (d, &=7.2 Hz, 1H), 8.42 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 11.8,
18.2, 19.4, 20.3, 56.3, 56.5, 58.4, 75.1, 104.2, 117.9, 119.1, 125.7, 127.3, 130.0, 131.8, 132.2,
139.9, 145.9, 147.0, 154.5, 158.2; HRMS (ESI+): m/z [M+H]* calcd for C2rHs7N2Os*: 437.2799,
found: 437.2798.

2-26-00000-4(0000000)0O0OOI-NN38-OO0O0O0ODOOODOO-5-000
(36b)
2-26-00000-40O000000)0000]-3,800000000-5-000 (35, 150 mg,
426 umol) DO O0DDOO0DO0D (87% 0000158 ul, 2.13 mmol) O THF @mlD OO OO0
(02m) 0000000000 DO000DO0O00O0DO000D00000 (451 mg, 2.13 mmol)
O000000000000000000000000000000000000000000
O000000000000000000000000000000000000000000
00 (YAMAZENONH-O0OOOOO0%-50% 0000000000) 0000000000
O (42.5mg, 112 umol, 26.2%) 000000000000

'H NMR (600 MHz, CDCls) §ppm: 2.24 (s, 3H), 2.70 (s, 3H), 2.89 (s, 6H), 3.50 (s, 3H), 3.73 (s,
6H), 4.54 (s, 2H), 6.70 (s, 2H), 7.00 (d, J=7.6 Hz, 1H), 7.36 (d, J=7.6 Hz, 1H), 8.35 (s, 1H); 13C
NMR (151 MHz, CDCls) §ppm: 18.2, 19.3, 45.6, 56.2, 58.4, 75.1, 104.1, 113.8, 119.0, 123.5,
127.5,130.2, 131.6, 132.0, 140.0, 146.9, 148.4, 154.6, 158.2; HRMS (ESI+): m/z [M+H]* calcd
for CasH29N203s+: 381.2173, found: 381.2176.

2-[2,6-00000-4(000000O)0COCOOI-N,MOOODO-8,8-00000000-5-000
(36¢)
2-26-00000-40O000000)0000]-3,800000000-5-000 (35, 150 mg,
426 ymol) 0D O0O0D0DOOD0 (119 ul,2.13mmol) O THF2ml) 00000 (0.2ml) OO
00000000000000000000000000 (451 mg, 2.13mmol) 00O OO0
0000000000000000000000000000000000000000000
0000000000000 000000000000000000000000004d
(YAMAZENINH-OOOOOD%-50% 0000000000) 00000 O0000 (60.8
mg, 149 umol, 35.0%) 000000000000

H NMR (600 MHz, CDCls) § ppm: 1.07 (t, &=17.1 Hz, 6H), 2.23 (s, 3H), 2.72 (s, 3H), 3.19 (q,
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J=1.1 Hz, 4H), 3.50 (s, 3H), 3.74 (s, 6H), 4.54 (s, 2H), 6.71 (s, 2H), 7.05 (d, =7.6 Hz, 1H), 7.37
(d, &=7.6 Hz, 1H), 8.40 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.3, 18.2, 19.4, 48.0, 56.2,
58.4, 75.1, 104.1, 117.7, 119.1, 125.8, 127.3, 130.1, 131.8, 132.3, 139.9, 145.1, 147.0, 154.5,
158.2; HRMS (ESI+): m/z [M+H]* caled for C25H3sN20s*: 409.2486, found: 409.2487.

NNOO@DOOOoooooo)22eooooo0-4(000ooo)oooolssooa
ooooo-5-000 (36d)
2-26-00000-40O000000)0000]-3,800000000-5-000 (35, 150 mg,
426 ymol) 000000000 DOO0OODOOOD (159 ul, 2.13 mmol) O THF (2 ml) OO
000 (02m) 0D0D0000D00000000D00000D000000000 (451 mg, 2.13
mmol) 1000000000000 DDONONODONONONODONONONDDOOODODOOONDO
O000000000000000000000000000000000000000000
000000 (YAMAZENONH-OOOOODO% - 50% 0000000000) 000000
00000 (142 mg, 309 pmol, 72.2%) 00O O OO0O0O0000

'H NMR (600 MHz, CDCls) § ppm: 0.06-0.16 (m, 4H), 0.38-0.48 (m, 4H), 0.90-1.00 (m, 2H),
2.24 (s, 3H), 2.72 (s, 3H), 3.09 (d, J=6.4 Hz, 4H), 3.50 (s, 3H), 3.74 (s, 6H), 4.54 (s, 2H), 6.71 (s,
2H), 7.16 (d, J&=17.6 Hz, 1H), 7.37 (d, 7.6 Hz, 1H), 8.51 (s, 1H); 13C NMR (151 MHz, CDCls) §
ppm: 3.9, 9.3, 18.3, 19.4, 56.3, 58.4, 59.4, 75.1, 104.2, 118.4, 119.2, 125.6, 127.3, 130.0, 131.9,
132.4, 139.9, 146.5, 146.9, 154.5, 158.2; HRMS (ESI+): m/z [M+H]* caled for C29Hs7N2Ost:
461.2799, found: 461.2804.

NOOOOOOoOOoOoOOO)2-[26-00000-4(CO000000)00O0O0O]-8,8-0000-M1O
000-4-00000)0000-5-000 (36e)
2-[2,6-00000-40O000000)0000]-3,800000000-5-000 (35, 150 mg,
426 ymol) 00D O0O0DO-2H000-4-0000000 (58.8 mg, 511 pmol) O THF (2 ml)
00000 (02 m) 0000000000000 O0000O00000000000 (108 mg,
511 pmol) 000000000000 DDOOOODOOOODOOOOOODOOOOODOO
0 (95.0ul, 1.28 mmol) 0000000000000 ODOO0ODOO (270 mg, 1.28 mmol)
O000000000000000000000000000000000000000000
O000000000000000000000000000000000000000000
00000 (YAMAZENODOOOODOO0%-30% 0000000000) 000000000
00 (53.9mg, 107 umol, 25.1%) 000000000000

'H NMR (600 MHz, CDCls) § ppm: 0.04-0.08 (m, 2H), 0.39-0.52 (m, 2H), 0.90-1.01 (m, 1H),
1.30-1.43 (m, 2H), 1.70-1.84 (m, 3H), 2.23 (s, 3H), 2.72 (s, 3H), 2.94 (d, <~=6.8 Hz, 2H), 3.20 (d,
J=6.8 Hz, 2H), 3.25-3.35 (m, 2H), 3.50 (s, 3H), 3.75 (s, 6H), 3.88-4.00 (m, 2H), 4.54 (s, 2H),
6.71 (s, 2H), 7.13 (d, 7.6 Hz, 1H), 7.37 (d, /7.6 Hz, 1H), 8.40 (s, 1H); 13C NMR (151 MHz,
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CDCls) 6 ppm: 3.7, 8.7, 18.3, 19.5, 31.8, 33.1, 56.3, 58.4, 58.4, 62.4, 67.9, 75.1, 104.2, 117.8,
119.0, 125.3, 127.3, 130.1, 131.5, 132.5, 140.0, 145.7, 147.1, 154.6, 158.2; HRMS (ESI+): m/z
[M+H]* caled for Cs1H4a1N204+: 505.3061, found: 505.3061.

NOOOOOOoOooOoOO)2-[26-00000-4(CO000000)00O0O0O]-8,8-0000-MO
O00-400)0000-5-000 (366
2-[26-00000-40O000000)0000]-3,800000000-5-000 (35, 150 mg,
426 ymol) 0D O O0DDO-4F000-4-00 (47.0 pl, 511 pmol) O THF 2 m)) OO0 00O
(02m) 0000000000000 O0O000D0O00O0D00000O00 (108 mg, 511 pmol) O
O0000000000000000000000000-4H-000-4-00 (30.0 pl, 326 pmol)
D00000000000000000000 (50.0 mg, 237 umol) D00 DOOO0DDOO0O
O00000000000000000000000000000 (95.0 ul, 1.28 mmol) 00
D000000000000000000 (108mg, 511umol) D0 00000000 DOO0
0000000000000 000000000000000000000000000000
O000000000000000000000000000000000 (YAMAZENO O
O0D0D000% - 30% 0000000000) 00000000000 (158 mg, 322 umol,
76.0%) 00000000000

'H NMR (600 MHz, CDCls) § ppm: -0.03-0.08 (m, 2H), 0.26-0.37 (m, 2H), 0.72-0.85 (m, 1H),
1.63-1.76 (m, 2H), 1.80-1.92 (m, 2H), 2.23 (s, 3H), 2.74 (s, 3H), 2.95-3.11 (m, 2H), 3.25-3.33
(m, 1H), 3.33-3.41 (m, 2H), 3.50 (s, 3H), 3.75 (s, 6H), 3.90-4.05 (m, 2H), 4.54 (s, 2H), 6.71 (s,
2H), 7.24 (d, J&=17.6 Hz, 1H), 7.39 (d, 7.6 Hz, 1H), 8.49 (s, 1H); 13C NMR (151 MHz, CDCl3) §
ppm: 4.0, 9.6, 18.3, 19.5, 31.1, 54.2, 56.3, 58.4, 58.7, 67.3, 75.1, 104.2, 119.1, 121.1, 127.1,
127.3, 130.3, 131.9, 133.5, 140.0, 144.4, 146.9, 154.7, 158.2; HRMS (ESI+): m/z [M+H]* calcd
for CsoH39N204*: 491.2904, found: 491.2903.

2-[2,6-00000-4(0000O0O0O)DDOODOI]-88-0000-MODOOO-3-00)I000-5-
ooo (36g)

2-[2,6-00000-4(0000000)I0ODO]-8,800000000-5-000 (35, 150 mg,
426 umol) 0 3-00000 (225ul,2.13mmol) 0O THF 2ml) DOO0O00 (0.2m) 0000
D00D000000000000000000000 (451 mg, 2.13mmol) 00000000
0000000000000 000000000000000000000000000000
0000000000000 000000000000000000000000 (YAMAZENO
NH-OOOOODO0% - 50% 0000000000) 00000000000 (37.7 mg, 89.3
umol, 21.0%) 00 O0DO0DOOOOOO

H NMR (600 MHz, CDCls) & ppm: 1.02 (t, J=7.4 Hz, 6H), 1.66-1.82 (m, 4H), 2.28 (s, 3H),
2.67 (s, 3H), 3.39-3.46 (m, 1H), 3.50 (s, 3H), 3.75 (s, 6H), 4.54 (s, 2H), 6.54 (d, /=7.4 Hz, 1H),

-66-



6.70 (s, 2H), 7.28 (s, 1H), 7.34 (d, J=7.4 Hz, 1H); 3C NMR (151 MHz, C5DsN) & ppm: 10.0,
17.5, 18.4, 26.3, 55.2, 55.3, 57.4, 74.2, 103.5, 103.6, 118.3, 118.5, 123.1, 128.6, 128.9, 129.1,
140.4, 142.3, 147.0, 154.6, 157.9; HRMS (ESI+): m/z [M+H]* caled for C26HzsN2035*: 423.2642,
found: 423.2641.

2-[2,6-00000-4(0000000)O0O0O0O]-M2-0000000O)-8,8-00000000
-5-000 (36h)
2-26-00000-4-(0000000)0D000O]-8,8-00000000-5-000 (385, 400 mg,
1.14 mmoDJ2-000000 00O 0000 (533 ul, 568 mmol) DO DO0OODOOO
(1.57¢g,11.4mmol) 0 DMF(8m]) 0000100 0000000000000 0O0O00OOO
O000000000000000000000000000000000000000000
OD0O0000 (YAMAZENONH-OOODOOO0%-50% 0000000000) 000000
OD0O000 (302 mg, 736 umol, 64.8%) 000000000000

'H NMR (600 MHz, CDCls) § ppm: 2.24 (s, 3H), 2.66 (s, 3H), 3.42-3.47 (m, 5H), 3.49 (s, 3H),
3.73 (s, 6H), 3.77 (t, 5.1 Hz, 2H), 4.53 (s, 2H), 6.56 (d, 7.8 Hz, 1H), 6.70 (s, 2H), 7.33 (d,
J=7.8 Hz, 1H), 8.09 (s, 1H); 13C NMR (151 MHz, C5DsN) § ppm: 17.5, 18.5, 43.5, 55.3, 57.4,
57.8, 70.4, 74.2, 103.5, 103.6, 118.5, 118.5, 124.3, 128.7, 128.9, 129.2, 140.4, 142.3, 146.7,
154.7, 157.9; HRMS (ESI+): m/z [M+H]* caled for C24Hs1N2O4+: 411.2278, found: 411.2279.

2-[2,60 0000400000000 DOOO]-A2O0000000)-N3,800000000
O-5-000 (361
2-[26-00000-4@OQO0O00000)O0ODOO]-MEO0000000)-3,8-00000000-5-
000 (86h, 120 mg, 292 pmol) 00D O0O0D0O0O00O (37% 0000 44.0 pl, 585 pmol) O
THF 2m) 00000 (0.2m) 0000000000000 0000D0000D0O000O0OO0
0 (124mg, 585 umol) 00D 0000000000000 OODO0O0ODDOOOODOOO
O000000000000000000000000000000000000000000
0000000000000 (YAMAZENOOODOODODOO0%-30% 0000000000) O
D000000000 (103 mg, 243 pmol, 83.0%) OO0 0000000000

H NMR (600 MHz, CDCls) § ppm: 2.23 (s, 3H), 2.71 (s, 3H), 2.92 (s, 3H), 3.29 (t, J=5.7 Hz,
2H), 3.41 (s, 3H), 3.50 (s, 3H), 3.62 (t, J=5.7 Hz, 2H), 3.73 (s, 6H), 4.54 (s, 2H), 6.70 (s, 2H),
7.07 (d, J=7.6 Hz, 1H), 7.37 (d, /7.6 Hz, 1H), 8.49 (s, 1H); 13C NMR (151 MHz, CDCls) §
ppm: 18.2, 19.3, 43.0, 56.2, 57.1, 58.4, 58.9, 70.8, 75.1, 104.1, 115.5, 119.0, 124.2, 127.4, 130.3,
131.6, 132.5, 139.9, 146.9, 147.6, 154.7, 158.2; HRMS (ESI+): m/z [M+H]* caled for
C25H33sN204*: 425.2435, found: 425.2435.

2-26-00000-4(000000DO)DOOO)]-MOOO-MF2-OOOOODOO)-3,8-0000
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gooo-5000 (36)
2-[2,6-00000-4@OO000000)00OOO]-MEO0000000)-3,8-00000000-5-
000 (86h, 120 mg, 292 umol) OO0 00O OO0DODO (33.0 pul, 585 umol) 0 THF 2ml) OO
000 (02m) 0000000000000 D00000D0000000000 (124 mg, 585
pmol) 00000000 DDOONOOODDODONONONOODODOONONOODDOOOOODOOO
O000000000000000000000000000000000000000000
000000 (YAMAZENOOOOOOO0%-30% 0000000000) 00000000
OO0 (95.7mg, 218 umol, 74.6%) D0 0000000000

H NMR (600 MHz, CDCls) § ppm: 1.07 (t, &=7.0 Hz, 3H), 2.23 (s, 3H), 2.72 (s, 3H), 3.25 (q,
J=7.0 Hz, 2H), 3.31 (s, 3H), 3.35 (t, /=6.0 Hz, 2H), 3.47 (t, J=6.0 Hz, 2H), 3.50 (s, 3H), 3.74 (s,
6H), 4.54 (s, 2H), 6.71 (s, 2H), 7.13 (d, J=7.4 Hz, 1H), 7.38 (d, J/=7.4 Hz, 1H), 8.45 (s, 1H); 13C
NMR (151 MHz, CDCls) §ppm: 12.4, 18.3, 19.3, 49.6, 53.5, 56.2, 58.4, 58.8, 70.8, 75.1, 104.1,
118.1, 119.1, 125.8, 127.3, 130.3, 131.7, 132.8, 139.9, 144.9, 147.0, 154.7, 158.2; HRMS
(ESI+): m/z [M+HI* caled for CasHssN2O4+: 439.2591, found: 439.2590.

2-[2,6-00000-4(0O0000DO)DOOO]-8-000-5-0000000 (87)
2-000-3-000-5-0000000 (20,1.77¢, 7.95 mmol)I[2,6-0 000 0-4-(0 00000
D)OO00010000 (2.70g,11.9mmo)0 0000000 @) (178 mg, 795 umo)I 00 O O
0000000 (1.04g,3.98mmol) 000000000 (38.30g,23.9mmol) O 1,2-0000
0000 (60m) 00 (15m) 0000000000000 000D0O00O0D0O00O0OOO00
O000000000000000000000000000000000000000000
000 (YAMAZENONH-OOOOOO10% - 50% 0000000000) 00000000
000 (2.56g, 6.95mmol, 87.4%) 000D DO00DDOOODOO

'H NMR (600 MHz, CDCls) §ppm: 2.29 (s, 3H), 3.46 (s, 3H), 3.72 (s, 6H), 4.53 (s, 2H), 6.68 (s,
2H), 7.69 (dd, <=8.3, 7.6 Hz, 1H), 8.32 (d, /7.6 Hz, 1H), 8.45 (d, /=8.3 Hz, 1H), 8.81 (s, 1H);
13C NMR (151 MHz, CDCls) § ppm: 19.8, 55.9, 58.3, 74.9, 103.3, 116.3, 120.9, 124.1, 126.0,
130.8, 135.7, 136.5, 141.1, 145.1, 147.0, 157.8, 158.5; IR (KBr): v-=2943, 2841, 1582, 1523,
1415, 1335, 1232, 1121, 822 cm'l; HRMS (ESI+): m/z [M+H]* caled for C20H21N205*: 369.1445,
found: 369.1435.

2-[2,6-00000-4(0O0000DO)DOOO]-8-0000O0DOO-5-000 (38)
2-26-00000-4-(0000000)0000O]-8-000-5-0000000 (87, 2.56 g, 6.95
mmol) JO0D0O0O00 (70ml) 000D 0O010%Pd-C(2.00g) DO0DO000O0O000 (1atm)0d
0000000000000 000000000000000000000000000000
0000 (2.33 g, 6.89 mmol, 99.1%) 0000000000000 D0000D000O0O0OO0
O0D0000000000000
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1H NMR (600 MHz, CDCls) §ppm: 2.22 (s, 3H), 3.45 (s, 3H), 3.70 (s, 6H), 4.51 (s, 2H), 6.66 (s,
2H), 6.77 (d, J~7.2 Hz, 1H), 7.41 (dd, =8.3, 7.2 Hz, 1H), 7.62 (d, J=8.3 Hz, 1H), 7.97 (s, 1H);
13C NMR (151 MHz, CDCls) § ppm: 19.4, 55.9, 58.2, 75.0, 103.5, 109.8, 117.6, 118.3, 120.4,
128.5, 128.8, 130.1, 140.3, 141.5, 147.6, 156.3, 157.9; HRMS (ESI+): m/z [M+H]* calcd for
C20H23N203s+: 339.1703, found: 339.1694.

2-2,6-00000-4(0000000)IOOO8-000-NAMOODODOOOOOO-5-000
(39)

2-26-00000-4(0000000)0O0D0O]3-0000000-5-000 (38, 298 mg, 881
pmol) 00000000000 (191 pl,2.64mmol) O THF G mDOODODOO (I ml OO
000 (05sm) 0000000000000 00000D0000000000 (560 mg, 2.64
mmol) 1000000000000 DDONONODONONONODONONONDDOONODODOOOODO
O000000000000000000000000000000000000000000
000000 (YAMAZENOOOOOOO0%-30% 0000000000) 00000000
OO0 (245 mg, 580 pmol, 65.8%) 000000000000

H NMR (600 MHz, CDCls) & ppm: 0.90 (t, 7.4 Hz, 6H), 1.50-1.58 (m, 4H), 2.24 (s, 3H),
3.06-3.19 (m, 4H), 3.47 (s, 3H), 3.73 (s, 6H), 4.53 (s, 2H), 6.68 (s, 2H), 7.16 (d, 7.6 Hz, 1H),
7.52 (dd, 7.9, 7.6 Hz, 1H), 7.85 (d, J&17.9 Hz, 1H), 8.43 (s, 1H); 13C NMR (151 MHz, CDCls)
Sppm: 11.8, 19.5, 20.2, 55.9, 56.2, 58.2, 75.0, 103.5, 117.8, 117.9, 124.6, 125.7, 127.5, 130.5,
131.8, 140.2, 147.9, 148.2, 155.9, 158.0; HRMS (ESI+): m/z [M+H]* caled for C26HssN2Ost:
423.2642, found: 423.2639.

2-[26-:00000-4(0000000)D0O0O0OI8O000-8-000-N,AOODODOODOOOO
-5-000 (40)
2-26-00000-4(0000000)000O]-3-000-MAOODOODODOOOO-5-000
(89, 229 mg, 542 pmol) 0 DMF (4 ml) 000000 000 NIS (134 mg, 596 umol) 0000
000000000000 O0000000M00000000000000000000
00000000000000000 (YAMAZENOOOOOODO0%-30% 00000000
00) 00000000000 (176 mg, 321 pmol, 59.2%) 00000000000

H NMR (600 MHz, CDCls) §ppm: 0.89 (t, /=7.0 Hz, 6H), 1.49-1.56 (m, 4H), 2.27 (s, 3H), 3.11
(t, J=7.2 Hz, 4H), 3.51 (s, 3H), 3.78 (s, 6H), 4.54 (s, 2H), 6.72 (s, 2H), 6.89 (d, J=7.8 Hz, 1H),
8.12 (d, 7.8 Hz, 1H), 8.34 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 11.7, 19.2, 20.1, 56.1,
56.7, 58.4, 75.0, 96.7, 104.7, 118.7, 119.4, 126.3, 131.5, 132.2, 137.6, 140.2, 146.6, 149.0,
156.7, 158.3; HRMS (ESI+): m/z [M+H]* caled for C2sHs4IN20s*: 549.1609, found: 549.1609.

2-[2,6-00000-4(0000000)IOOO]-8-000-8-000-N,AOOOOOOODODO
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-5-000 (41)
2-[2,6-00000-4(000000D0)0000O]-8-000-3-000-M,ANOOOODDODDOOOO -5
000 (40,80.0mg, 146 umol) 0 1,4-00000 Bm) OO0D00000O0OOO (1.08M O
OO0D0D0O00270 pul, 292 umol) D000 O(MOU-+00000000)000ODO (3.73 mg,
7.29pmol) 0000 DD0D00DD00O0MOODODONO0OODONOODOMOOO0OODOO
O000000000000000000000000000000000000000000
O (YAMAZENOOOOOOO0%-30% 0000000000) 00000000000 (25.2
mg, 56.0 umol, 38.3%) 00000000000

TH NMR (600 MHz, CDCls) §ppm: 0.89 (t, /6.4 Hz, 6H), 1.32 (t, /=6.7 Hz, 3H), 1.48-1.57 (m,
4H), 2.24 (s, 3H), 3.08 (t, =6.6 Hz, 4H), 3.21 (q, #=6.7 Hz, 2H), 3.50 (s, 3H), 3.74 (s, 6H), 4.54
(s, 2H), 6.71 (s, 2H), 7.10 (d, &=6.8 Hz, 1H), 7.36 (d, /6.8 Hz, 1H), 8.42 (s, 1H); 13C NMR
(151 MHz, CDCls) 6 ppm: 11.8, 15.0, 19.4, 20.3, 24.7, 56.1, 56.4, 58.4, 75.1, 104.0, 117.9,
119.1, 125.5, 125.7, 130.0, 131.8, 138.0, 139.8, 145.8, 146.4, 154.2, 158.3; HRMS (ESI+): m/z
[M+H]* caled for CosHsoN2Os*: 451.2955, found: 451.2955.

2-000--0000000 (42

2-0000000 (5.00 g, 30.6 mmol) D00 (15 m) O0O0O0-10 00000 (2.04 ml,
45.9mmol) 000D ODOOD-10 000000000000 000O0O0O000OO0O00O0OO
000000000000 00000000000000000000000000 (.64 g,
27.0 mmol, 88.4%) 000000 O0OO HNMR OODOOOOODOOOODODOO (CAS
Registry Number: 13067-94-2) 0000000000000 000000000O0O0O000O0O
00000000000

2-[2,600000-4(000000O0)DOO0O]50000000 (43)
2-000-5-0000000 (42, 5.64 g, 27.0 mmo)I[2,6-00000-4-(0000000)00O
000000 (793¢, 35.1mmo)0 000000000000 O0O0O)OOODOO (1.56 g,
1.35mmol) 0000000000 (7.15¢,67.5 mmol) 0 1,2-00000000 (100 ml) O
000 (om) D00O0D0DO00O0ODO00ODO0OO0O0ODOOODOOOODOOOODOOO
O000000000000000000000000000000000000000000
00000 (YAMAZENOOODOOOO10% - 30% 0000000000) 00000000
000 (1.43g 4.04mmol, 13.2%) 00000000000

'H NMR (600 MHz, CDCls) §ppm: 3.45 (s, 3H), 3.74 (s, 6H), 4.52 (s, 2H), 6.68 (s, 2H), 7.64 (d,
J=9.1 Hz, 1H), 7.77 (dd, J=8.3, 7.6 Hz, 1H), 8.35 (d, <=7.6 Hz, 1H), 8.49 (d, J=8.3 Hz, 1H),
8.98 (d, =9.1 Hz, 1H); 3C NMR (151 MHz, CDCls) § ppm: 56.0, 58.2, 74.8, 103.3, 117.3,
120.1, 124.1, 127.0, 127.6, 131.1, 136.7, 141.4, 145.6, 148.4, 157.1, 158.1; IR (KBr): v-=2942,
2842, 1611, 1578, 1524, 1457, 1417, 1332, 1229, 1116, 1098, 825 cm'; HRMS (ESI+): m/z
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[M+H]* caled for C10H1sN205*: 355.1289, found: 355.1291.

3-0000-2-000-5-0000000 (45)

3-:0000-2-0000000 (44,5.00g,18.3mmol) OO0 (40ml) 00D OO0 0ODDOO
(1.22 ml, 275 mmol) 0000 0000000 OOOOOOOO0OO0O0O0O0O (1.14 ml, 27.5
mmol) 0000 0000000000000 00000ODODOOOODOOO0O0O0O0OOQ
0000000000000000000000000 (YAMAZENOO OO OO O10% - 30%
0000000000) 00000000000 (2.76 g, 8.68mmol, 47.4%) 00000000
000

'H NMR (600 MHz, CDCls) §ppm: 7.80 (dd, &~8.3, 7.9 Hz, 1H), 8.41 (d, /=8.3 Hz, 1H), 8.52
(d, 7.9 Hz, 1H), 8.68 (d, J=8.7 Hz, 1H); 13C NMR (151 MHz, CDCls) § ppm: 113.1, 114.8,
121.7, 126.4, 127.5, 136.0, 144.6, 146.6, 156.8; IR (KBr): v-=3092, 1516, 1396, 1335, 1212,
1054, 823 cm''; HRMS (EI): m/z [M]* calcd for CoHsFIN2O2*: 317.9296, found: 317.9334.

2-2,6-00000-4-(O000000)IOOO]-3-0000-5-0000000 (46)
3-0000-2-000-5-0000000 (45,2.65¢,833mmol) 0000000000 430
D0D0D0000000000000(3.07g,8.25mmol,99.0%) 00000000000

'H NMR (600 MHz, CDCls) & ppm: 3.45 (s, 3H), 3.75 (s, 6H), 4.53 (s, 2H), 6.69 (s, 2H), 7.75
(dd, 8.3, 7.9 Hz, 1H), 8.47 (d, J=7.9 Hz, 1H), 8.51 (d, /8.3 Hz, 1H), 8.78 (d, </~10.6 Hz,
1H); 13C NMR (151 MHz, CDCls) & ppm: 56.0, 58.3, 74.7, 103.1, 111.4, 115.4, 122.1, 125.5,
126.1, 136.9, 142.4, 144.8, 145.3, 149.1, 157.5, 158.5; IR (KBr): v-=2935, 1582, 1527, 1461,
1413, 1340, 1231, 1129, 1105, 817 cm'; HRMS (ESI+): m/z [M+H]* caled for C19H1sFN2Os*:
373.1194, found: 373.1183.

3-000-40000000 (48)

0000000000 (720 pl, 5.14 mmol) O THF OO (6ml) 0-30 0000000000
00000000 Q77TM 0000000 1.46ml,4.04mmol) 00OO0-30 000000
000D0000000-78 0000003-0000000 (47, 600 mg, 3.67 mmol) O THF O
0 3m) 00000DO0O0O0O0-78 000000000000000 (1.40 g, 5.51 mmol) O
THF 00 3 m) O0000-78 00000000000000O000O0OO0OO0OOOOO0OO
0000000000000000000000000000000000000000000
00000000000000000 (YAMAZENDOOOOMOI00% 0000) 000000
00000 (515 mg, 1.78 mmol, 48.5%) 00000000000

H NMR (600 MHz, CDCls) § ppm: 7.63-7.68 (m, 1H), 7.71-7.77 (m, 1H), 8.06 (d, J/=8.3 Hz,
1H), 8.10 (d, ~8.3 Hz, 1H), 8.73 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 114.8, 129.2,
130.0, 130.0, 131.6, 132.5, 135.3, 145.6, 148.2; IR (KBr): v-=1549, 1483, 1334, 1115, 866, 759
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cm'l; HRMS (ESI+): m/z [M+H]* caled for CoHsCIIN*: 289.9228, found: 289.9229.

3-000-2-0000000 (49)

0000000000 (3822ul,2.30mmol) O THFOO (10ml) 0O-30 0000000000
O p,0000000 77M 0000000 651 pl, 1.80 mmol) 00 00-30 000000
O000000000-78 0000003-000-40000000 (48, 475 mg, 1.64 mmol) [
THFOO Gm) O0D0O0000000-78 0000000000000 (443 pl, 24.6 mmol)
O000-78 00000000000D00000D000O0D00000D000000000000
O000000000000000000000000000000000000000000
000000 (YAMAZENOOOODOOOO0%-10% 0000000000) 00000000
OO0 (267 mg, 992 pmol, 56.2%) 00000000000

'H NMR (600 MHz, CDCls) § ppm: 7.54-7.66 (m, 1H), 7.67-7.79 (m, 2H), 8.06 (d, J=7.9 Hz,
1H), 8.12 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 122.4, 126.8, 127.7, 128.1, 128.8, 130.4,
133.5, 134.1, 147.3; IR (KBr): v-=1544, 1484, 1359, 1315, 1293, 1114, 961, 778, 756 cm;
HRMS (ESI+): m/z [M+H]* calcd for CsHsCIIN*: 289.9228, found: 289.9228.

3-000-2-000-5-0000000 (50)

3-000-2-0000000 (49, 239 mg, 826 umol) DO D O0DOO0O0D 45000000
D00000000000 (117 mg, 350 pmol, 42.3%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 7.81 (dd, <=8.3, 7.9 Hz, 1H), 8.37 (d, /8.3 Hz, 1H), 8.48
(d, &17.9 Hz, 1H), 9.06 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 120.8, 124.9, 126.1, 128.5,
130.3, 135.9, 137.8, 144.2, 146.9; IR (KBr): v-=3077, 1522, 1351, 1327, 1282, 1128, 903, 822,
738 cm'; HRMS (ESI+): m/z [M+H]* caled for CoH5C1IN202*: 334.9079, found: 334.9087.

3-000-2-[26-00000-4(000000O)DO0OOls-0000000 (51)
3-000-2-000-5-0000000 (50,1.55¢g,4.63mmol)0[2,6-00000-4-(000000
0)0000l0000 (57 g 695 mmo)J00D0O0@OO0O0DO0OO0DO0OD)DOOOO
(535 mg, 463 ymol) 00D D0ODO0DO0O0O0DOOO (1.0 M, 9.26 ml, 9.26 mmol) DO OO0
(20 m) 00000000 (0m) 00000O0OOD100000000000000000
0000000000000000000000000000000000000000000
00000000 (YAMAZENOOOODODOO25%-33% 0000000000) 000000
ODD0000 (772 mg, 1.99 mmol, 42.9%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 3.46 (s, 3H), 3.74 (s, 6H), 4.54 (s, 2H), 6.68 (s, 2H), 7.77
(dd, ~8.3, 7.6 Hz, 1H), 8.44 (d, ~7.6 Hz, 1H), 8.48 (d, /=8.3 Hz, 1H), 9.16 (s, 1H); 13C NMR
(151 MHz, CDCls) & ppm: 56.0, 58.3, 74.8, 103.2, 114.8, 121.1, 125.3, 127.2, 131.1, 134.3,
136.9, 141.9, 144.4, 146.5, 156.2, 158.1; IR (KBr): v-=2926, 2850, 1583, 1528, 1417, 1348,
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1232, 1123, 1094, 1079, 818, 736 cm'l; HRMS (ESI+): m/z [M+H]* caled for C19H1sCIN2O5+:
389.0899, found: 389.0886.

2-[2,600000-4(000000D0)00O0O0OJ00O0O0-5000 (52a)
2-26-00000-4(0000000)000O0O]-5-0000000 (48, 1.30 g, 3.67 mmol) O
0000000000 224 00000000000000000000000 (1.18 g, 3.64
mmol, 99.1%) 000000000000 0000000000000000000000000
H NMR (600 MHz, CDCls) § ppm: 3.43 (s, 3H), 3.72 (s, 6H), 4.17 (br. s., 2H), 4.51 (s, 2H),
6.65 (s, 2H), 6.80 (d, /7.2 Hz, 1H), 7.34 (d, /=8.7 Hz, 1H), 7.48 (dd, =8.3, 7.2 Hz, 1H), 7.65
(d, &£8.3 Hz, 1H), 8.17 (d, /=8.7 Hz, 1H); 13C NMR (151 MHz, CDCls) §ppm: 56.0, 58.1, 74.9,
103.5, 109.8, 117.4, 118.7, 120.6, 122.8, 128.9, 129.5, 140.5, 142.2, 149.1, 155.2, 158.3;
HRMS (ESI+): m/z [M+H]* calcd for C1oH21N20s*: 825.1547, found: 325.1547.

2-2,6-00000-4(O0O00000)OOOO]-3-000000O00O-5-000 (52b)
2-[2,6-00000-4(0000000)0000O]-83-0000-50000000 (46, 1.50 g, 4.03
mmol) 0000000 MOIN 222000000000000M0000000000 (1.44g,
4.21 mmol, quant) 0000000000000 O00000O00DO0O0O0OO0ODO0OOOOO0
Doooo

H NMR (600 MHz, CDCls) §ppm: 3.43 (s, 3H), 3.74 (s, 6H), 4.52 (s, 2H), 6.66 (s, 2H), 6.83 (d,
J=1.6 Hz, 1H), 7.44 (dd, J=8.3, 7.6 Hz, 1H), 7.66 (d, /=8.3 Hz, 1H), 7.80 (d, J=9.8 Hz, 1H);
HRMS (ESI4): m/z [M+H]* caled for C1eH20FN2Os+: 343.1453, found: 343.1445.

3-000-2-[26-00000-4(000000O0)00O0OI00O0O-5-000 (52¢)
3-000-2-[2,6-00000-4(0000000)0000]-5-0000000 (51, 450 mg, 1.16
mmol) J0DDDO0DDO0 222 00000000000000000000000 (403
mg, 1.13mmol, 96.8%) D00 0000000000000 0000000000000000
O0o00o0od

H NMR (600 MHz, CDCls) § ppm: 3.44 (s, 3H), 3.73 (s, 6H), 4.13 (br. s., 2H), 4.53 (s, 2H),
6.66 (s, 2H), 6.81 (d, 7.6 Hz, 1H), 7.47 (dd, J=8.7, 7.6 Hz, 1H), 7.62 (d, J=8.7 Hz, 1H), 8.22
(s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 56.0, 58.1, 74.9, 103.3, 110.6, 116.0, 118.7, 120.4,
128.6, 128.9, 129.7, 141.1, 141.4, 147.3, 153.7, 158.2; HRMS (ESI+): m/z [M+H]* calcd for
C19H20CIN203*: 359.1157, found: 359.11486.

2-26-00000-4- Q000000 OOO]l-NAMOOOOOOOO-5-000 (53a)
2-26-00000-4-(0000D000)D0O0O]0O0DO0O-5-000 (52a, 1.00 g, 3.08 mmol) O

0000000000 (691 pl, 12.3 mmol) 0 THF 20 ml) OOO0OO0 @ml) 000000
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0000000000000000000000 (261¢g,123mmol) 00000000000
O000000000000000000000000000000000000000000
O000000000000000000000000000000000 (YAMAZENO O
OD000010%-40% 0O000000000) 00000000000 (840 mg, 2.21 mmol,
71.7%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 1.08 (t, /7.2 Hz, 6H), 3.22 (q, J=7.2 Hz, 4H), 3.44 (s, 3H),
3.73 (s, 6H), 4.51 (s, 2H), 6.66 (s, 2H), 7.16 (d, J/=7.6 Hz, 1H), 7.35 (d, J/=8.3 Hz, 1H), 7.59 (dd,
J=8.7, 7.6 Hz, 1H), 7.88 (d, /=8.3 Hz, 1H), 8.60 (d, /=8.7 Hz, 1H); 3C NMR (151 MHz,
CDCls) & ppm: 12.3, 47.8, 56.0, 58.1, 74.9, 103.5, 117.9, 118.8, 123.3, 124.8, 125.0, 128.5,
132.2, 140.4, 148.0, 149.6, 154.9, 158.3; IR (KBr): v-=2970, 2933, 2838, 1607, 1582, 1456,
1415, 1230, 1124, 823 cm'l; HRMS (ESI+): m/z [M+H]* caled for CasH20N20s* 381.2173,
found: 381.2174.

2-2,6-00000-4(000000D0)00OCO-NAMOOOD-3-00000000-5-000

(53Db)

2-26-00000-4(0000000)0000O]3-00000000-5-000 (52b, 1.37 g,
4.00mmol) 000000000003 000000000000000000 (1.14g, 2.86
mmol, 71.5%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 1.07 (t, 6.9 Hz, 6H), 3.20 (q, /=6.9 Hz, 4H), 3.44 (s, 3H),
3.75 (s, 6H), 4.53 (s, 2H), 6.67 (s, 2H), 7.21 (d, J=7.2 Hz, 1H), 7.57 (dd, /8.7, 7.2 Hz, 1H),
7.90 (d, J=8.7 Hz, 1H), 8.24 (d, #~10.6 Hz, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.3, 47.9,
56.0, 58.1, 74.8, 103.3, 112.9, 115.5, 119.0, 124.9, 127.2, 127.5, 141.4, 146.2, 146.5, 147.6,
155.4, 158.7; IR (KBr): v-=2964, 2934, 2822, 1583, 1459, 1409, 1359, 1230, 1128, 1101, 819
cm'; HRMS (ESI+): m/z [M+H]* caled for C2sH2sFN203s*: 399.2079, found: 399.2066.

3000-2-26-000004(0O00O0O0OO)DOOO]-M,AMODOODODOODODO-5-000

(53¢)

3-000-2-[2,6-00000-4(0000000)0000I0000-5-000 (52¢, 380 mg, 1.06
mmol) 00D DO00MMOD 532000000000000M0MO0000 (302 mg, 728 pmol,
68.7%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 1.08 (t, =6.9 Hz, 6H), 3.21 (q, /=6.9 Hz, 4H), 3.44 (s, 3H),
3.74 (s, 6H), 4.53 (s, 2H), 6.67 (s, 2H), 7.19 (d, /7.2 Hz, 1H), 7.59 (dd, /=8.3, 7.2 Hz, 1H),
7.86 (d, 8.3 Hz, 1H), 8.65 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.2, 47.9, 56.0, 58.1,
74.9,103.3, 116.1, 119.0, 124.7, 126.3, 128.7, 129.4, 131.8, 141.0, 147.3, 147.8, 153.5, 158.2;
IR (KBr): v-=2928, 2837, 1582, 1461, 1415, 1361, 1228, 1126, 1103, 1069, 818 cm'; HRMS
(ESI+): m/z [M+H]* caled for C2sH2sCIN20s*: 415.1783, found: 415.1766.
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2-26-00000+4(CO00000O0)0DODOO-MAMOOODO-8-00D0O0D0OO0O-5-000

(54a)

2-26-00000-4-(0000D000)00OO]-MANODOODOOODO-5-000 (53a, 804 mg,
2.11mmol) 00000O0OO00040000000000000000000 (846 mg, 1.67
mmol, 79.2%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 1.07 (t, /7.1 Hz, 6H), 3.21 (q, /=7.1 Hz, 4H), 3.47 (s, 3H),
3.81 (s, 6H), 4.52 (s, 2H), 6.71 (s, 2H), 6.90 (d, /7.9 Hz, 1H), 7.44 (d, J=8.5 Hz, 1H), 8.20 (d,
J=7.9 Hz, 1H), 8.50 (d, J=8.5 Hz, 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.2, 47.8, 56.8,
58.3, 74.9, 97.1, 104.6, 119.3, 119.4, 124.4, 125.8, 132.3, 138.6, 140.6, 147.9, 149.0, 155.6,
158.6; IR (KBr): v-=2975, 2932, 2824, 1579, 1455, 1415, 1401, 1355, 1232, 1127, 1099, 1065,
822 cm'l; HRMS (ESI+): m/z [M+H]* caled for C23HssIN20s*: 507.1139, found: 507.1137.

2-2,6-00000-4(000000D0)00OCO-NAMOOOD-3-0000-8-0000000
-5-000 (54b)
2-26-00000-4(0000000)000O0-NANMOOOD-3-00000000-5-000
(53b, 1.14 g, 2.86 mmol) 00000000000 40000000000000000000
(1.13 g, 2.15mmol, 75.3%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 1.06 (t, /6.6 Hz, 6H), 3.18 (q, /=6.6 Hz, 4H), 3.47 (s, 3H),
3.80 (s, 6H), 4.53 (s, 2H), 6.70 (s, 2H), 6.86-6.99 (m, 1H), 8.12-8.27 (m, 2H); 13C NMR (151
MHz, CDCls) Sppm: 12.2, 47.8, 56.6, 58.4, 74.9, 96.6, 104.2, 113.5, 115.7, 120.3, 127.5, 137.8,
141.5, 144.8, 146.9, 148.7, 155.9, 159.0; IR (KBr): v-=2972, 2936, 2843, 1584, 1455, 1408,
1235, 1123, 1090, 908, 824 cm; HRMS (ESI+): m/z [M+HI* caled for CisHz7FIN2Os*:
525.1045, found: 525.1056.

3000-2-[26-00D0D00+4(COCCOCOODO)IOOOl-MAMOOOO-8-OOOOOOO-5-
000 (54c)
3-000-2-2600000-4(0000000)00D00ONAMODODOODODO-5-000
(53¢, 280 mg, 675 umol) 00000000000 40000000000000000000
(280 mg, 518 pmmol, 76.7%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 1.07 (t, /=7.2 Hz, 6H), 3.20 (q, /=7.2 Hz, 4H), 3.48 (s, 3H),
3.78 (s, 6H), 4.53 (s, 2H), 6.70 (s, 2H), 6.90 (d, /=7.9 Hz, 1H), 8.19 (d, J=7.9 Hz, 1H), 8.58 (s,
1H); 13C NMR (151 MHz, CDCls) §ppm: 12.1, 47.8, 56.6, 58.4, 75.0, 96.4, 104.2, 116.7, 120.3,
126.7, 130.5, 132.0, 138.9, 141.0, 146.3, 148.3, 154.2, 158.5; IR (KBr): v-=2970, 2932, 2838,
1579, 1453, 1415, 1381, 1235, 1125, 1091, 1070, 824 cm';; HRMS (ESI+): m/z [M+H]* caled
for C23H27ClIN20Os*: 541.0749, found: 541.0732.
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2-26-00000+4(CO00000O0)0DODOO-MAMOOODO-8-00D0O0D0OO0O-5-000
(55a)
2-26-000004(0000000)0D000]-V,MIOOO-8-0000D000-5-000
(54a, 100 mg, 197 pmol) 0 1,4-00000 @56m) 00000000000 .oM OO0O0O
000394 ul,394umol) DO0DDO@OD-+0000000MOO0O0O00O (5.03 mg, 9.90 pmol)
00008 OD0O00D000000000DD000000000D0DO00000000nonong
O00O0DCM D00000D0D000000000D0D0000000000000000n
(YAMAZENOOOODODOD10%-50% 0000000000) 00000000000 (73.7
mg, 187 pmol, 94.8%) 00O 000000000

H NMR (600 MHz, CDCls) §ppm: 1.05 (t, 7.0 Hz, 6H), 2.74 (s, 3H), 3.17 (q, J=7.0 Hz, 4H),
3.46 (s, 3H), 3.76 (s, 6H), 4.52 (s, 2H), 6.69 (s, 2H), 7.07 (d, 7.6 Hz, 1H), 7.37 (d, /=8.5 Hz,
1H), 7.44 (d, J=7.6 Hz, 1H), 8.60 (d, &=8.5 Hz, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.4,
18.2, 48.1, 56.4, 58.3, 74.9, 104.2, 117.8, 119.9, 123.2, 125.1, 128.3, 132.0, 132.4, 140.2, 145.9,
148.4, 153.4, 158.5; HRMS (ESI+): m/z [M+HI]* caled for C24HsiN20s* @ 395.2329, found:
395.2329.

2-2,6-00000-4(000000D0)0O0OCO-NAMOOOD-3-0000-8-0000000
-5-000 (55b)
2-2,6-00000-4(000000D)DOO00I-VAMOODOD-3-0000-8-0000000-5-
000 (54b, 200 mg, 381 pmol) 000D D000 DOO Aa 00 000000000000
D000 (133 mg, 323 umol, 84.6%) 00D O0DO000D0O0000

H NMR (600 MHz, CDCls) §ppm: 1.05 (t, 7.1 Hz, 6H), 2.73 (s, 3H), 3.15 (q, J=7.1 Hz, 4H),
3.47 (s, 3H), 3.77 (s, 6H), 4.53 (s, 2H), 6.70 (s, 2H), 7.12 (d, 7.6 Hz, 1H), 7.40 (d, /7.6 Hz,
1H), 8.25 (d, =10.6 Hz, 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.4, 18.2, 48.1, 56.3, 58.3,
74.9, 103.8, 114.0, 115.3, 119.2, 127.4, 127.5, 132.8, 141.1, 144.5, 145.3, 145.5, 155.4, 158.9;
HRMS (ESI+): m/z [M+H]* caled for C24Hs0FN203+* : 413.2235, found: 413.2220.

3-000-2-[26-00000-4(0000000)DO0OO]-NMNMOODOD-80D0O0O0DODOO-5
oooO (550
3-000-2-[26-00000-4(C00000D)O0OO]-NAMODOODO-8-0000000-5-0
00 (54c, 100 mg, 185 ymol) 00D O 0OOOO0ON 55a000000000000000
D00 (78.0mg, 182 umol, 98.3%) 000000000000

TH NMR (600 MHz, CDCls) §ppm: 1.05 (t, =7.0 Hz, 6H), 2.70 (s, 3H), 3.16 (q, /=7.0 Hz, 4H),
3.48 (s, 3H), 3.75 (s, 6H), 4.54 (s, 2H), 6.69 (s, 2H), 7.10 (d, 7.6 Hz, 1H), 7.43 (d, /7.6 Hz,
1H), 8.65 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.3, 18.1, 48.1, 56.3, 58.3, 75.0, 103.8,
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117.3, 119.0, 126.6, 128.6, 129.3, 131.7, 132.6, 140.7, 145.2, 146.6, 151.9, 158.5; HRMS
(ESI+): m/z [M+HI* calcd for CoaHsoCIN20s* : 429.1940, found: 429.1924.

2-000-3-000-5-0000000 (57

2-000-3-0000000 (56,3.00 g, 15.7mmol) 10000000000 20000000
000000000000 (1.50 g, 6.34 mmol, 40.4%) 00000000000

'H NMR (600 MHz, CDCls) § ppm: 1.40 (t, /7.6 Hz, 3H), 2.99 (q, J=7.6 Hz, 2H), 7.77 (dd,
J=8.3, 7.6 Hz, 1H), 8.31 (d, /=8.3 Hz, 1H), 8.37 (d, /=7.6 Hz, 1H), 8.86 (s, 1H); 13C NMR (151
MHz, CDCls) § ppm: 13.4, 27.1, 120.7, 124.9, 127.7, 132.4, 135.2, 139.4, 145.0, 146.5, 153.5;
IR (KBr): v-=3089, 2966, 1518, 1395, 1335, 1172, 1064, 932, 914, 824, 737 cm'l; HRMS
(ESI+): m/z [M+H]* caled for C11H10CIN205*: 237.0426, found: 237.0426.

2-2,6-00000-4-(QO000000)OOOOl3-000--0000000 (58)
2-000-3-000-50000000 (57,140 g, 5.92mmol) DIDOIDO0DOOOO 4300
D0D00D00000000000 (1.20g, 3.14mmol, 53.0%) 0000000000000
TH NMR (600 MHz, CDCls) §ppm: 1.18 (t, =7.5 Hz, 3H), 2.60 (q, /=7.5 Hz, 2H), 3.47 (s, 3H),
3.71 (s, 6H), 4.53 (s, 2H), 6.68 (s, 2H), 7.69 (dd, J=8.3, 7.6 Hz, 1H), 8.33 (d, /=17.6 Hz, 1H),
8.45 (d, /=8.3 Hz, 1H), 8.83 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 13.8, 26.0, 55.8, 58.3,
74.9, 103.3, 116.3, 121.0, 124.1, 126.0, 129.3, 136.5, 141.0, 141.2, 145.2, 146.9, 157.9, 158.2;
IR (KBr): v-=2963, 2933, 2838, 1609, 1581, 1522, 1456, 1414, 1336, 1238, 1123, 1092, 824
cml; HRMS (ESI+): m/z [M+H]* caled for C21H2sN2Os+: 383.1607, found: 383.1602.

2-2,600000-4(0O0000DO)DOOO]-8-0000O0DOO-5-000 (59)
2-26-00000-4(O0000000)0000O1-8-000-5-0000000 (58, 1.20 g, 3.14
mmol) 00D D00MOD22000000000000M0MO000 (1.08g, 3.06 mmol,
976%) 00000000000 0000D0000DO00000000000000000

H NMR (600 MHz, CDCls) §ppm: 1.14 (t, /7.4 Hz, 3H), 2.54 (q, J=7.4 Hz, 2H), 3.45 (s, 3H),
3.69 (s, 6H), 4.51 (s, 2H), 6.65 (s, 2H), 6.78 (d, J=7.2 Hz, 1H), 7.41 (dd, J=7.9, 7.2 Hz, 1H),
7.63 (d, &7.9 Hz, 1H), 7.99 (s, 1H); 3C NMR (151 MHz, CDCls) §ppm: 14.1, 25.7, 55.8, 58.2,
75.0, 103.4, 109.8, 117.5, 118.4, 120.5, 127.2, 128.5, 135.8, 140.2, 141.6, 147.6, 156.0, 158.1;
HRMS (ESI+): m/z [M+H]* calcd for C21H25N20s*: 353.1860, found: 353.1866.

2-26-00000+4(CO00000O0)0DODOO]-MAMOOOODO-3-0000000-5-000
(60)

2-26-00000-4-(0000000)D0O0O0O]-3-0000000-5-000 (88, 4.00 g, 11.8
mmol) 00000000000 (1.99 ml, 35.4 mmol) 0 THF (100 mI) DO OO0DO (10 ml)
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O000000000000000000000000000 (7.50g,35.4mmol) 00000
O000000000000000000000000000000000000000000
O0000000000000000000000000000000000000000
(YAMAZENOO OODODOO10%-100% 0000000000) 00000000000 (4.08
g, 10.3 mmol, 87.6%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 1.08 (t, /=6.9 Hz, 6H), 2.23 (s, 3H), 3.22 (q, /=6.9 Hz, 4H),
3.45 (s, 3H), 3.71 (s, 6H), 4.52 (s, 2H), 6.66 (s, 2H), 7.12 (d, &=7.2 Hz, 1H), 7.52 (dd, J/=8.3, 7.2
Hz, 1H), 7.84 (d, J=8.3 Hz, 1H), 8.39 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.2, 19.4,
47.8, 55.9, 58.2, 75.0, 103.5, 117.8, 124.7, 125.7, 127.4, 130.5, 131.9, 140.2, 147.2, 148.2,
156.0, 158.0; IR (KBr): v-=2963, 2807, 1582, 1454, 1415, 1379, 1240, 1123, 1096, 823 cm'%;
HRMS (ESI+): m/z [M+H]* caled for C24sHs1N20s*: 395.2329, found: 395.2315.

2-[2,600000-4(O00000D0)0O0OOI-NAN3-ODOO0OODODOOOO-5-000 (61)
2-26-00000-4-(0000000)D0O00OI-3-0000000-5-000 (59, 1.08 g, 3.06
mmol) 00D DO00MMOD 60000000000000MMOO0OO (870 mg, 2.13 mmol,
69.6%) 0000000000000

H NMR (600 MHz, CDCls) § ppm: 1.10 (t, J=7.1 Hz, 6H), 1.16 (t, &=7.5 Hz, 3H), 2.54 (q,
J=7.5 Hz, 2H), 3.23 (q, J=7.1 Hz, 4H), 3.45 (s, 3H), 3.70 (s, 6H), 4.52 (s, 2H), 6.65 (s, 2H), 7.12
(d, &17.6 Hz, 1H), 7.52 (dd, <=8.3, 7.6 Hz, 1H), 7.84 (d, /=8.3 Hz, 1H), 8.42 (s, 1H); 13C NMR
(151 MHz, CDCls) § ppm: 12.3, 14.1, 25.6, 47.8, 55.8, 58.2, 75.0, 103.5, 117.6, 117.7, 124.5,
125.7, 127.5, 130.2, 136.2, 140.1, 147.4, 148.1, 155.6, 158.1; IR (KBr): v-=2967, 2933, 2871,
2838, 1610, 1582, 1456, 1415, 1230, 1123, 824 cm'l; HRMS (ESI+): m/z [M+H]* calcd for
Ca5H33N203s+: 409.2486, found: 409.2487.

g0O00-2-[26-000004(COCCOCOODO)IOOOl-NAMOOOO-3-0000000-5-
ooa (62
2-26-00000-4(00000D00)H)0O0OOI-NANDOOOD-3-0000000-5-000 (60,
155 mg, 391 pmol) 0 DMF (3 ml) 00 OO0 ONCS (52.2 mg, 391 pmo)0 00060 OO OO
O000000000000000000000000000000000000000000
0000000000000000000000 (YAMAZENOOOOOOO10% - 40% OO
00000000) 00000000000 (4.1 mg, 9.6 umol, 2.4%)0 0000000000
0o

H NMR (600 MHz, CDCls) §ppm: 1.07 (t, /7.2 Hz, 6H), 2.23 (s, 3H), 3.20 (q, J/=7.2 Hz, 4H),
3.47 (s, 3H), 3.73 (s, 6H), 4.51 (s, 2H), 6.67 (s, 2H), 7.03 (d, /=8.1 Hz, 1H), 7.62 (d, /=8.1 Hz,
1H), 8.39 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.2, 19.4, 47.8, 56.3, 58.3, 75.0, 104.1,
117.9, 118.2, 127.1, 127.4, 127.9, 131.6, 132.2, 140.3, 144.1, 146.4, 156.7, 158.2; IR (KBr):
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v==2970, 2840, 1583, 1444, 1416, 1233, 1121, 1062, 828 cm'l; HRMS (ESI+): m/z [M+H]*
caled for Co4sH30CIN203s+: 429.1940, found: 429.1926.

2-[26-:00000-4(000000O)OOOOI-N,MOODDO-8OO0OD-3-000000O0-5-
ooag (63)
2-26-00000-4(0000000)H)0O0OOI-NANDOOOD-3-0000000-5-000 (60,
4.00g,10.1mmol) 0000000000 40000000000000000000 (3.44g¢,
6.61 mmol, 65.4%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 1.07 (t, =7.0 Hz, 6H), 2.25 (s, 3H), 3.21 (q, J=7.0 Hz, 4H),
3.49 (s, 3H), 3.76 (s, 6H), 4.52 (s, 2H), 6.70 (s, 2H), 6.86 (d, /=7.9 Hz, 1H), 8.12 (d, /7.9 Hz,
1H), 8.31 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.1, 19.1, 47.7, 56.7, 58.4, 75.0, 96.9,
104.6, 118.7, 119.3, 126.3, 131.6, 132.2, 137.6, 140.2, 146.6, 148.3, 156.8, 158.3; IR (KBr):
v-=2968, 2813, 1581, 1433, 1415, 1234, 1120, 1091, 1061, 819 cm; HRMS (ESI+): m/z
[M+H]* caled for C24Hs0IN20s*: 521.1296, found: 521.1281.

5(0000000)22600000-4(000000O0)IOOON-83-000000O0-800
ooooo (e4)
2-[26-00000-4(0000000)0000]-NAOODOD-8-000-3-0000000-5-0
00 (63,700 mg, 1.35 mmol) 0 THF (14m)) O0O0D00-78 000 0000000 (2.64
M OOODO0O0665ul,1.76 mmol) 00000000000 0000DOOO0OODMF (178 pul,
2.29mmol) 0000000000000 DO0O0DDO0OODOOODOOODOOODOON
O000000000000000000000000000000000000000000
000 (YAMAZENOOOODOO10% - 50% 0000000000) 0000000000
O (199 mg, 471 umol, 34.9%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 1.15 (t, /=6.9 Hz, 6H), 2.26 (s, 3H), 3.37 (q, J=6.9 Hz, 4H),
3.49 (s, 3H), 3.74 (s, 6H), 4.54 (s, 2H), 6.71 (s, 2H), 7.11 (d, J=7.9 Hz, 1H), 8.19 (d, <~7.9 Hz,
1H), 8.29 (s, 1H), 11.25 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.2, 19.5, 47.1, 56.2, 58.4,
75.0, 103.8, 115.9, 118.0, 123.7, 126.3, 128.2, 130.8, 132.2, 140.5, 148.1, 153.9, 156.8, 158.0,
193.1; IR (KBr): v-=2958, 2932, 2837, 1667, 1563, 1453, 1414, 1225, 1121, 1097, 1068, 807
cm'l; HRMS (ESI+): m/z [M+H]* caled for C2sH31N204*: 423.2279, found: 423.2263.

g (00ooooon)2-26-00000-4(O000D0O0D0)OO0OONMAMODOODO-3-000
O0O0O0-5-000 (65a)

5(0000000)2-[2,6-00000-4(0000000)0D0O0OI-3-0000000-8-000
0000 (64, 90.0 mg, 213 umol) 0 DCM 3 ml) 00O 0D [0DE@-ODO0O0O00O00)00OO]
D0000 0000000 (118 ul, 639 umol) 000D ODO00DDOODOOOODOOO
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0000000000000000000DCMOOOOOO0O00OOOODOODDO0000000g
0000000000000 (YAMAZENOOOOODODOO0%-40% DO000000000) O
D000000000 (33.1mg, 74.5 umol, 35.0%) 0000000000000

H NMR (600 MHz, CDCls) §ppm: 1.10 (t, =7.0 Hz, 6H), 2.24 (s, 3H), 3.27 (q, J=7.0 Hz, 4H),
3.49 (s, 3H), 3.73 (s, 6H), 4.53 (s, 2H), 6.70 (s, 2H), 7.14 (d, 7.8 Hz, 1H), 7.80 (t, /=36.0 Hz,
1H), 7.85 (d, J=7.8 Hz, 1H), 8.34 (s, 1H); 3C NMR (151 MHz, CDCls) §ppm: 12.1, 19.4, 47.4,
56.2, 58.4, 75.0, 104.0, 112.9, 116.7, 118.4, 124.7, 124.8, 126.2, 131.0, 131.9, 140.3, 145.4,
149.7, 156.0, 158.1; IR (KBr): v-=2971, 2933, 2840, 1612, 1579, 1456, 1415, 1376, 1228, 1123,
1093, 1014, 823 cm'’; HRMS (ESI+): m/z [M+H]* caled for C2sHs1F2N20s*: 445.2297, found:
445.2282.

2-[2,6-00000-4(0OC0000OD0)00OOOlMAMODOODO-8-(@O0O00000)-8-0000
O0O-5-000 (65b)
5-(0000000)2-[2,6-00000-4(0000000)0D0O0OI-3-0000000-8-000
0000 (64,90.0 mg, 213 umol) J0DO0D0 Bm) D0DOO0O0O0O0O0 (23.0 mg, 213
pmol) 000 000O0DDODO0ONOODDOODONOONOODODOOOOODDOOOOODODOO
O00000000000000000000000000000000000 (YAMAZENO
0000000%-30% 0000000000) 00000000000 (33.1 mg, 75.5 umol,
35.4%) 0000000000 DOO0

TH NMR (600 MHz, CDCls) §ppm: 1.07 (t, =7.1 Hz, 6H), 2.22 (s, 3H), 3.20 (q, /=7.1 Hz, 4H),
3.49 (s, 3H), 3.50 (s, 3H), 3.72 (s, 6H), 4.53 (s, 2H), 5.13 (s, 2H), 6.69 (s, 2H), 7.13 (d, /7.8 Hz,
1H), 7.62 (d, #=7.8 Hz, 1H), 8.37 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.2, 19.4, 47.8,
56.2, 58.4, 58.6, 70.7, 75.1, 104.0, 117.7, 118.9, 125.2, 125.3, 130.3, 131.7, 131.8, 140.0, 145.7,
146.3, 154.6, 158.2; IR (KBr): v-=2969, 2930, 2818, 1580, 1455, 1415, 1375, 1228, 1122, 1066,
825 cm'l; HRMS (ESI+): m/z [M+H]* caled for C26HssN204+: 439.2592, found: 439.2579.

2-2,6-00000-4(000000D0)0O0OO-NAMOOOD-8-00D0D0-8-0000000
-5-000 (66a)
2-[2,6-00000-4(0000000)0000]-NAMOODOD-8-000-3-0000000-5-0
00 (63,250 mg, 481 umol) 0 THF 5m]) 00 000-78 000 0000000 (77M
0000000260, 722pmol) 00000000000 000000O0OANMOOOOOOO
00000000 (303 mg, 962 pmol) 0 THFODO (G ml) O0OO00-78 000000000
O000000000000000000000000000000000000000000
O00000000000000000000000000 (YAMAZENONH-O0OOOOO
10%-50% 00 00000000) 00000000000 (3.2 mg, 7.8 pmol, 1.6%) 000
000000000
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H NMR (600 MHz, CDCls) §ppm: 1.06 (t, /=7.0 Hz, 6H), 2.24 (s, 3H), 3.28 (q, J=7.0 Hz, 4H),
3.47 (s, 3H), 3.73 (s, 6H), 4.53 (s, 2H), 6.68 (s, 2H), 7.33 (dd, /~11.5, 9.2 Hz, 1H), 7.94 (dd,
J=9.2, 4.5 Hz, 1H), 8.51 (s, 1H); 3C NMR (151 MHz, CDCls) § ppm: 13.5, 19.4, 48.1, 55.9,
58.2, 75.0, 103.5, 117.5, 118.4, 128.1, 129.2, 130.1, 131.7, 132.3, 140.3, 144.5, 155.4, 158.0,
158.4; IR (KBr): v-=2975, 2925, 2850, 1609, 1580, 1463, 1415, 1382, 1225, 1123, 1097, 990,
823 cm'l; HRMS (ESI+): m/z [M+H]* caled for C24H30FN2Os+: 413.2235, found: 413.2233.

2-[2,6-:00000-4(0000000)000OONAMOODOO-3-000-8(0O0000DO0O0
0)0ooo-5-000 (66b)
2-[2,6-00000-4-O0000000)0000]-N,MOOODO-8-000-3-0000000-5-0
00 (63,100 mg, 192 umol) 0 DMF (2.14ml) 00000000 000000000 OO0DO
0000000 (73.0 ul, 577 pmol) 0O 0O (36.7 mg, 577 pmol) D0 D009 DO0OOD0
0000000000000000000000000000000000000000000
00000000000000000000000000000000000 (YAMAZENO
D0000010%-30% 0000000000) 00000000000 (68.0mg, 147 umol,
76.6%) 0000000000 OO00OO

TH NMR (600 MHz, CDCls) §ppm: 1.11 (t, =6.9 Hz, 6H), 2.26 (s, 3H), 3.28 (q, /=6.9 Hz, 4H),
3.49 (s, 3H), 3.73 (s, 6H), 4.52 (s, 2H), 6.70 (s, 2H), 7.03 (d, =17.9 Hz, 1H), 7.84 (d, /7.9 Hz,
1H), 8.33 (s, 1H); 3C NMR (151 MHz, CDCls) §ppm: 12.0, 19.4, 47.3, 56.5, 58.4, 75.0, 104.6,
115.2, 118.9, 122.0, 124.6, 125.2, 126.2, 131.3, 131.8, 140.2, 144.8, 151.3, 156.3, 158.2; IR
(KBr): v-=29717, 2929, 2844, 1614, 1578, 1457, 1417, 1376, 1328, 1237, 1120, 1106, 822 cm™};
HRMS (ESI+): m/z [M+H]* calcd for C2sHsoFsN20s*: 463.2203, found: 463.2189.

5(0000O00On)-2-26-00000-4(000000O)DODOO]-3-0000000-8-00
ooooa (66c)
2-[2,6-00000-4-0000000)0000]-N,MOOODO-8-000-3-0000000-5-0
00 (63,100mg, 192 umol) 0 DMF(2ml) 0000000000 (@) (22.4 mg, 250 pmol) O
0008 O0000ODO0DOOODOOO0OODODOODODDODOOONODOOODONONDOOO
00000000000000000000000000000000 (YAMAZENODOODO
00010%-30% 0000000000) 00000000000 (39.3 mg, 93.7 pmol,48.8%)
00000000000000

TH NMR (600 MHz, CDCls) §ppm: 1.13 (t, =7.1 Hz, 6H), 2.26 (s, 3H), 3.33 (q, /=7.1 Hz, 4H),
3.48 (s, 3H), 3.75 (s, 6H), 4.52 (s, 2H), 6.69 (s, 2H), 7.01 (d, 7.9 Hz, 1H), 7.89 (d, 7.9 Hz,
1H), 8.27 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.1, 19.5, 47.2, 56.5, 58.3, 74.9, 104.2,
106.1, 115.6, 118.0, 118.8, 124.3, 132.1, 132.1, 134.3, 140.5, 147.8, 152.4, 158.1, 158.1; IR
(KBr): v-=2970, 2871, 2220, 1569, 1463, 1416, 1378, 1244, 1223, 1120, 1101, 1066, 821 cm'};
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HRMS (ESI4): m/z [M+H]* caled for CasH3oN3Os*: 420.2282, found: 420.2267.

2-2,6-00000-4(000000D0)0O0OCO-NAMOOOD-8-00D0D0-8-0000000
-5-000 (66d) OODODOOO
2-[2,6-00000-4(0000000)0000]I-NAOODOD-8-000-3-0000000-5-0
00 (83,120 mg, 230 umol) DO DD OO0 (227 pW)IDDDOO0OOOO0 (28% 000
00000922, 4.61mmol) 000000 (M)(16.6mg,115umol) 00000000000
O000000000000000000000000000000000000000000
O00000000000000000000000000000 (YAMAZENO NH-O0O0O
00010%-60% OO0OO0000000) 00000000000 (81.0 mg, 191 pmol,83.0%)
000000000000

H NMR (600 MHz, CDCls) §ppm: 1.03 (t, /=7.0 Hz, 6H), 2.20 (s, 3H), 3.13 (q, J=7.0 Hz, 4H),
3.44 (s, 3H), 3.69 (s, 6H), 3.99 (s, 3H), 4.50 (s, 2H), 6.62 (s, 2H), 6.89 (d, /=8.1 Hz, 1H), 7.09 (d,
J=8.1 Hz, 1H), 8.42 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.4, 19.5, 48.4, 55.9, 56.0,
58.1, 75.0, 103.6, 105.9, 118.3, 118.4, 127.4, 131.3, 131.8, 139.5, 139.6, 139.9, 152.3, 154.9,
158.3; IR (KBr): v-=2962, 2835, 1582, 1462, 1415, 1240, 1124, 1090, 1065, 825 cm''; HRMS
(ESI+): m/z [M+H]* calcd for CosHssN204+: 425.2435, found: 425.2415.

2-[2,6-00000-4(0000000)00OOINNS-0000D0-8-0000000-5-000
(67)
2-[2,6-00000-4(0000000)0000NN3-000000000-5-000 (61, 496
mg,1.21mmol) 00000000000 40000000000000000000 (496 mg,
928 umol, 76.7%) 00 000000000000

1H NMR (600 MHz, CDCls) & ppm: 1.10 (t, #=6.8 Hz, 6H), 1.16 (t, &=7.2 Hz, 3H), 2.58 (q,
J=1.2 Hz, 2H), 3.23 (q, #=6.8 Hz, 4H), 3.51 (s, 3H), 3.76 (s, 6H), 4.54 (s, 2H), 6.71 (s, 2H), 6.87
(d, ~7.6 Hz, 1H), 8.13 (d, &~7.6 Hz, 1H), 8.35 (s, 1H); 13C NMR (151 MHz, CDCls) & ppm:
12.2, 14.2, 25.3, 47.7, 56.6, 58.5, 75.1, 96.8, 104.6, 118.6, 119.0, 126.4, 130.5, 137.2, 137.6,
140.1, 146.5, 148.5, 156.4, 158.4; IR (KBr): v-=2962, 2933, 2814, 1579, 1454, 1412, 1230,
1120, 817 cm’; HRMS (ESI+): m/z [M+H]* caled for Cas5Hs2IN20s+: 535.1452, found:
535.1445.

2-[26-:00000-4(0O000000)0OO0OOI-NMOOODO-8-0000000O0-5-000
(68a)
2-26-000004(0000000)0D000]-V,MOOOO-8-0000D000-5-000
(54a,100 mg, 197 ymol) 00000000000 6000000000000 O000O00OO
(77.0 mg, 188 umol, 95.2%) 000000000000
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H NMR (600 MHz, CDCls) §ppm: 1.03 (t, /6.7 Hz, 6H), 3.13 (q, /=6.7 Hz, 4H), 3.43 (s, 3H),
3.72 (s, 6H), 4.02 (s, 3H), 4.50 (s, 2H), 6.63 (s, 2H), 6.97 (d, /8.1 Hz, 1H), 7.13 (d, /8.1 Hz,
1H), 7.38 (d, J=8.7 Hz, 1H), 8.64 (d, &=8.7 Hz, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.5,
48.5, 56.0, 56.1, 58.1, 74.9, 103.7, 107.1, 118.4, 119.6, 124.2, 126.7, 132.1, 140.1, 140.2, 141.0,
152.3, 153.8, 158.6; IR (KBr): v-=2961, 2932, 2809, 1608, 1579, 1455, 1414, 1378, 1254, 1238,
1225, 1122, 1105, 984, 820 cm'l; HRMS (ESI+): m/z [M+H]* caled for C24H31N204+ 411.2279,
found: 411.2277.

2-[2,600000-4-(0000000)000OO]-NMMOOODO-3-0000-8-00000000
-5-000 (68b)
2-[2,6-00000-4(000000D)DO0O0I-VAMOODOD-3-0000-8-0000000-5-
000 (54b, 200 mg, 381 pmol) DO OO D000 DO0 66d0 0000000000000
0000 (100 mg, 233 umol, 61.3%) 000000000000

H NMR (600 MHz, CDCls) §ppm: 1.02 (t, =7.1 Hz, 6H), 3.10 (q, /=7.1 Hz, 4H), 3.43 (s, 3H),
3.73 (s, 6H), 4.01 (s, 3H), 4.51 (s, 2H), 6.63 (s, 2H), 6.92 (d, /8.1 Hz, 1H), 7.18 (d, /=8.1 Hz,
1H), 8.28 (d, =10.2 Hz, 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.5, 48.6, 56.0, 56.0, 58.1,
74.9, 103.4, 106.1, 113.3, 115.4, 119.9, 129.4, 137.8, 139.7, 141.1, 144.9, 152.5, 156.1, 159.0;
IR (KBr): v-=2971, 2819, 1586, 1454, 1407, 1321, 1127, 1097, 826 cm'; HRMS (ESI+): m/z
[M+H]* caled for CosHsoFN204*+: 429.2184, found: 429.2168.

3-000-2[26-00000-4(000000CD0)0O0COOI-N,MOOOO-8- 00000000
-5-000 (68c)
3-000-2-[26-00000-4(C000000)00OO]NAMODOOD-8-0000000-5-0
00 (54c, 100 mg, 185 ymol) D0 D OOODODO0D0 66d00 0000000000000
000 (62.7mg, 141 pmol, 76.2%) 000000000000

TH NMR (600 MHz, CDCls) §ppm: 1.02 (t, =7.1 Hz, 6H), 3.11 (q, /=7.1 Hz, 4H), 3.43 (s, 3H),
3.72 (s, 6H), 4.00 (s, 3H), 4.51 (s, 2H), 6.63 (s, 2H), 6.96 (d, /=8.1 Hz, 1H), 7.16 (d, /8.1 Hz,
1H), 8.69 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 12.5, 48.6, 56.0, 58.1, 74.9, 103.4, 107.2,
116.7, 119.8, 128.2, 130.7, 131.7, 139.1, 139.4, 140.7, 152.3, 152.3, 158.5; IR (KBr): v-=2970,
2926, 2837, 1607, 1583, 1453, 1416, 1358, 1310, 1236, 1125, 1108, 1093, 907, 825 cm'};
HRMS (ESI+): m/z [M+H]* caled for C2sHsoCIN204*: 445.1889, found: 445.1875.

2-[26-00000-4(000000O0)IOOO-NN3-OOOODO-8-00000000-5-00
O (68d)

2-[2,6-00000-4-(0000000)0000]-NN3-00000-8-0000000-5-000
(67,119 mg, 223 pmol) D00 DOD0ODOODOO 66d000O00D0O00OOO0DOOOOOOO
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(64.0 mg, 146 umol, 65.4%) 00000000000

H NMR (600 MHz, CDCls) § ppm: 1.04 (t, J=6.7 Hz, 6H), 1.14 (t, 7.4 Hz, 3H), 2.51 (q,
J=7.4 Hz, 2H), 3.14 (d, J=6.7 Hz, 4H), 3.45 (s, 3H), 3.68 (s, 6H), 3.99 (s, 3H), 4.50 (s, 2H), 6.62
(s, 2H), 6.89 (d, /=8.1 Hz, 1H), 7.08 (d, </=8.1 Hz, 1H), 8.46 (s, 1H); 13C NMR (151 MHz,
CDCls) §ppm: 12.5, 14.1, 25.6, 48.4, 55.9, 55.9, 58.2, 75.1, 103.6, 106.0, 118.0, 118.3, 127.5,
130.2, 136.9, 139.5, 139.7, 139.8, 152.2, 154.5, 158.4; IR (KBr): v-=2968, 2927, 2835, 1580,
1455, 1416, 1320, 1261, 1236, 1123, 1097, 826 cm''; HRMS (ESI+): m/z [M+H]* caled for
C26H35N204™: 439.2592, found: 439.2587.

2-000-8-0000-3-0000000 (70)

0000000 (227ml,2.44mol) 0 0 0000 O ODMF (37.7ml,487mmol) 000000
D00000000 0000000000000 ON(-O0D0000D00O)DDO00ooo (89,
72.8 g, 406 mmol) 000070 D000 D00000000O0OOOODDOO0O0O0O0OOO
000005 MO0O000D000000000O0DOOODODO0000000O0OOOOODOO0
0000000000000000000000 (NH-O0OOOO0O020% - 30% 000000
0000) 00000000000 (54.8¢g,264mmol, 65.0%) 00000000000

H NMR (600 MHz, CDCls) §ppm: 2.53 (s, 3H), 4.05 (s, 3H), 7.01 (d, </=7.6 Hz, 1H), 7.31 (d,
J=7.9 Hz, 1H), 7.43 (dd, /7.9, 7.6 Hz, 1H), 7.94 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm:
20.1, 56.0, 107.8, 118.5, 127.1, 128.8, 130.9, 137.8, 138.2, 151.1, 154.5; IR (KBr): v-=3006,
2841, 1569, 1486, 1466, 1435, 1342, 1268, 1198, 1184, 1114, 1031, 761 cm™'; HRMS (ESI+):
mlz [M+H]* caled for C11H11CINO*: 208.0524, found: 208.0518.

2-000-8-0000-3-000--0000000 (71)

2-000-8-0000-3-0000000 (70, 165 g, 79.5 mmol) OO0 (80 ml) 00O OO
-10 00000 (529 ml, 119 mmol) 0000000000000 O0O0O0DO0O0000000
O0000000000000000000000000000000000000 (NH-OO
0000100% 00000) 00000000000 (6.90g,27.3mmol, 34.4%) 000000
ODooooo

H NMR (600 MHz, CDCls) §ppm: 2.63 (s, 3H), 4.17 (s, 3H), 7.04 (d, /=8.7 Hz, 1H), 8.51 (d,
J=8.7 Hz, 1H), 9.08 (s, 1H); 13C NMR (151 MHz, CDCls) §ppm: 20.7, 56.9, 105.6, 122.4, 127.8,
134.5,134.9, 137.1, 137.6, 152.6, 160.0; IR (KBr): v-=1557, 1487, 1311, 1266, 1108, 1060, 937,
822 cm''; HRMS (ESI+): m/z [M+H]* caled for C11H10CIN20s*: 253.0375, found: 253.0361.

2-26-00000-4-(00000O0DO)IOOO]-8-0000-3-000-5-0000000 (72
2-000-8-0000-3-000-5-0000000 (71, 860 mg, 3.40 mmol)d [2,6-0 0000

-4-(0000000)0000I0000 (1.15g,5.10mmo)000000@ 000000000
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000000 (196 mg, 170 pumol) 000000000 (1.41 g, 10.2 mmol) 0 1,4-0000
O (om) OO0 (m) 0000000000 00000O0OOODODO0000O0OOOOOOO
0000000000000000000000000000000000000000000
000000000000000 (YAMAZENOOOOOOO20%-100% 000000000
0) 00000000000 (1.18g 2.96 mmol, 87.1%) 000000000000

'H NMR (600 MHz, CDCls) §ppm: 2.26 (s, 3H), 3.45 (s, 3H), 3.70 (s, 6H), 4.13 (s, 3H), 4.50 (s
2H), 6.64 (s, 2H), 6.98 (d, &=9.1 Hz, 1H), 8.47 (d, #=9.1 Hz, 1H), 9.02 (s, 1H); 13C NMR (151
MHz, CDCls) § ppm: 19.8, 55.9, 56.8, 58.3, 74.9, 103.4, 104.4, 116.8, 122.7, 127.0, 131.4,
136.2, 137.4, 138.0, 140.8, 156.8, 158.1, 161.2; IR (KBr): v-=2926, 2837, 1583, 1550, 1504,
1454, 1308, 1238, 1192, 1126, 1094, 822 cm'l; HRMS (ESI+): m/z [M+H]* calcd for
C21H23N206* 399.1551, found: 399.1559.

2-[2,600000-4(000000D0)0O0O0O]-8-0000-3-0000000-5-000 (73)
2-26-00000-4(0000000)00O0O0ON-8-0000-3-000-5-0000000 (72,
1.10 g, 2.7 mmol) D0 D000 DO0000 222a00000000000000000000
(956 mg, 2.59 mmol, 94.4%) 000 0000000000000 00D0000000000O0
0000000000

'H NMR (600 MHz, CDCls) §ppm: 2.21 (s, 3H), 3.44 (s, 3H), 3.68 (s, 6H), 3.96 (s, 3H), 4.50 (s,
2H), 6.62 (s, 2H), 6.72 (d, J/=8.1 Hz, 1H), 6.81 (d, <&8.1 Hz, 1H), 8.01 (s, 1H); HRMS (ESI+):
mlz [M+H]* caled for C21H25N204*: 369.1809, found: 369.1798.

2-2,6-00000-4(000000D0)0O0OCO-NAMOOOD-8-00D0DO-8-0000000
-5-000 (66d) OODODOOO
2-26-00000-4(0000000)00O0O0O]-8-0000-3-0000000-5-000 (78,
100 mg, 271 pmol) 00000000000 (45.6 ul, 813 umol) O THF @ mhHO OO O OO
(05m) OODOOO (02m) O0O0OO0DO00000000O0O000000000000000
(172 mg, 813 umol) 0000000 OOO0OD0ODO0000000O0DOOOODOO0O00000OO
O000000000000000000000000000000000000000000
00000000000000 (YAMAZENOOOOODODO10%-100% 0000000000)
D0000000000 (88.0 mg, 207 umol, 76.5%) D0 0000000000000 O0O0O
00000000000000000000000000000000000000

2-[2,600000-4-(0000000)000OO]-8-0000-8-000-MMOODOOOOOOO
-5-000 (74)

2-26-00000-4(0000000)00O0O0ON-8-0000-3-0000000-5-000 (78,
120 mg, 325 umol) 0000000000000 (93.8 pl, 1.30 mmol) O THF (3 ml) OO0
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00 (03 m) 0000000000000 00000O0000000000 (276 mg, 1.30
mmol) 0000000000000 000O0ODDODOO0O0O0ONODDOOOOOOOOO

0000000000000 000000000000000000000000000000

00000000 (YAMAZENOOOOOOO10%-100% 0000000000) 000000
00000 (18.0 mg, 39.8 umol, 12.2%) 00000000000

H NMR (600 MHz, CDCls) & ppm: 0.87 (t, /7.3 Hz, 6H), 1.43-1.54 (m, 4H), 2.20 (s, 3H),
3.02 (t, &=7.3 Hz, 4H), 3.44 (s, 3H), 3.70 (s, 6H), 3.99 (s, 3H), 4.50 (s, 2H), 6.63 (s, 2H), 6.88 (d,
J=7.9 Hz, 1H), 7.11 (d, &7.9 Hz, 1H), 8.44 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 11.8,
19.6, 20.4, 55.9, 56.0, 56.9, 58.2, 75.0, 103.7, 106.0, 118.4, 127.3, 131.3, 131.8, 139.5, 139.9,
140.3, 152.2, 154.8, 158.3; IR (KBr): v-=2956, 2927, 1583, 1454, 1417, 1319, 1237, 1123, 1097,
824 cm''; HRMS (ESI+): m/z [M+H]* caled for C27Hs7N204*: 453.2748, found: 453.2743.

+000 M2-[26-00000-4(000000D0)0DOOO]-8-0000-3-0000000°-5-
ooyoooooo (75
2-26-00000-4(0000000)00O0O0O]-8-0000-3-0000000-5-000 (78,
500 mg, 1.36 mmol) 0 DCM (10 m) OO0 DO00O0-+000 DO000DOO (1.04 g, 4.76
mmol) J0DD0D0D000000 (1.32ml,9.52mmol) 0000000000000 O0O0O0O0
000000000000000000000000000 (YAMAZENOOOODOOO10% -
100% 0000000000) 00000000000 (390 mg, 832 pmol, 61.2%) 00000
Oooooon

H NMR (600 MHz, CDCls) § ppm: 1.54 (br. s., 9H), 2.20 (s, 3H), 3.44 (s, 3H), 3.67 (s, 6H),
4.01 (s, 3H), 4.49 (s, 2H), 6.40-6.56 (m, 1H), 6.61 (s, 2H), 6.92 (d, &~8.7 Hz, 1H), 7.44-7.66 (m,
1H), 8.01 (br. s., 1H); 13C NMR (151 MHz, CDCls) § ppm: 19.5, 28.4, 55.9, 56.1, 58.2, 75.0,
80.4, 103.5, 106.1, 117.8, 124.5, 129.4, 132.3, 138.8, 140.1, 153.8, 154.4, 155.3, 158.2; IR
(KBr): v-=3228, 2928, 2839, 1675, 1584, 1533, 1456, 1269, 1239, 1171, 1126, 1098, 1023, 827
cm'l; HRMS (ESI+): m/z [M+H]* caled for C26H3sN2Os*: 469.2333, found: 469.2289.

+000 M2-[26-00000-4(000000D0)0DOOO]-8-0000-3-0000000°-5-
OO»-Me-OODODOOOO)Oooooo (76)

+000 M2-26-00000-4(0000D000O)0DO0O0]-8-0000-3-0000000-5-
00000000 (75,340 mg, 726 umol) 0 DMF(7m])) 0000000000000 (60%
D0000000000043.6mg, 1.09mmol) 000000000000 DO0O0OODOO0O
2-000000 000 0000 (102ul,1.09mmol) OO0 D40 00O OO0ODO0O000O00
0000000000000000000000000000000000000000000
O0000000000000000 (YAMAZENONH-OOOOOO10%-100% 00000
O0000) 00000000000 (374 mg, 710 pmol, 97.8%) 0000000000000

-86-



0000000000000000000000000000000000000
H NMR (600 MHz, CDCls) § ppm: 1.26 (br. s., 9H), 2.18 (s, 3H), 3.30 (s, 3H), 3.44 (s, 3H),
3.49-3.56 (m, 2H), 3.67 (s, 3H), 3.69 (s, 3H), 3.73-3.84 (m, 1H), 3.95-4.08 (m, 4H), 4.50 (s, 2H),
6.62 (br. s., 2H), 6.91 (br. s., 1H), 7.21 — 7.38 (m, 1H), 7.89 (br. s., 1H); HRMS (ESI+): m/z
[M+H]* caled for CooHsoN2O7*: 527.2752, found: 527.2739.

2-[2,6-00000-4(0000000)000O0O]-80000-M2-0000000O)-8-0000
ooo-5-000 (77

+000 M2-26-00000-4(0000D000O)0DO0O0]-8-0000-3-0000000-5-
O0+-N@-O0000000)000000 (76, 324 mg, 615 umol) OO0 OD0O0O0O000O (3 ml)
O0DO0ODCM 3m) 0000000000000 000DO0O00O0DO0O0ODO00O0OO0O0OO
0000000000000000000000000000000000000000000
00000000000000000 (YAMAZENOOOOODOO30%-100% 0000000
000) 00000000000 (192 mg, 450 pmol, 73.2%) OO0 00000000

H NMR (600 MHz, CDCls) § ppm: 2.22 (s, 3H), 3.40 (t, /=4.9 Hz, 2H), 3.44 (s, 6H), 3.68 (s,
6H), 3.75 (t, /=4.9 Hz, 2H), 3.96 (s, 3H), 4.50 (s, 2H), 6.57 (d, /=8.3 Hz, 1H), 6.62 (s, 2H), 6.89
(d, 8.3 Hz, 1H), 8.17 (br. s., 1H); 13C NMR (151 MHz, CDCls) § ppm: 19.4, 44.5, 55.9, 56.3,
58.2, 58.8, 71.0, 75.0, 103.5, 105.3, 107.9, 117.6, 120.3, 129.6, 130.9, 136.9, 138.8, 140.3,
148.2, 154.6, 158.2; IR (KBr): v-=3268, 2924, 2836, 1613, 1583, 1456, 1415, 1376, 1271, 1230,
1187, 1126, 1096, 790 cm'l; HRMS (ESI+): m/z [M+H]* caled for CasH31N205" 427.2228,
found: 427.2213.

2-[2,60 00004 (CO0000O0O0)DOOOl-MOODO-8-0000-M2-O0000000)-8-
0000000-5-000 (78a)
2-26-00000-4(0000000)0OOOI-80000-M2-0000000)-3-0000
O000-5-000 (77, 70.0 mg, 164 ymol) 00000000000 (18.4 pl, 328 pmol) O
THF 2m) 00000 (02m) 0000000000000 0000D0000D0O000O0OO0
0 (104mg, 492 umol) 00D 0000000000000 OODOOODODOOOODOOO
O000000000000000000000000000000000000000000
0000000000000 (YAMAZENONH-OOOOOD10%-100% 000000000
0) 00000000000 (41.8mg, 92.0 umol, 56.1%) 00000000000

H NMR (600 MHz, CDCls) §ppm: 1.03 (t, /=6.8 Hz, 3H), 2.20 (s, 3H), 3.19 (q, J=6.8 Hz, 2H),
3.28 (s, 3H), 3.29 (t, J=5.9 Hz, 2H), 3.41 (t, J=5.9 Hz, 2H), 3.44 (s, 3H), 3.69 (s, 6H), 4.00 (s,
3H), 4.50 (s, 2H), 6.63 (s, 2H), 6.89 (d, /=8.3 Hz, 1H), 7.16 (d, J/=8.3 Hz, 1H), 8.47 (s, 1H); 13C
NMR (151 MHz, CDCls) §ppm: 12.5, 19.5, 50.0, 54.1, 55.9, 56.0, 58.2, 58.7, 70.8, 75.0, 103.6,
106.0, 118.3, 118.8, 127.5, 131.5, 131.8, 139.3, 139.4, 139.9, 152.6, 155.0, 158.3; IR (KBr):
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v-=2925, 2839, 1582, 1455, 1418, 1374, 1319, 1237, 1121, 1094, 824 cm':; HRMS (ESI+): m/z
[M+H]* caled for CesH3sN205+: 455.2541, found: 455.2527.

2-2,6-00000-4(000000DO0)IOOO]80000-M2-0000000)-8-000
-N-O0O0O0OD0OO)OOOO-5-000 (78b)
2-26-00000-4(0000000)0OOO]-80000-M2-0000000)-3-0000
O00-5-000 (77, 50.0 mg, 117 pmol) 00000000000 D0O (12.7 mg, 176 pmol)
O THF(0.8ml)) 0O0DDOO (0.08m) 0000000000000 D000D000O0ODOO0
000 (37.2mg, 176 pmol) 0000000000000 DO0O0ODOOOODOOODOO
O000000000000000000000000000000000000000000
O00000000000000 (YAMAZENONH-ODOOOOD10% - 80% 0000000
O00) 00000000000 (29.6 mg, 61.3 umol, 52.4%) 0000000000000
H NMR (600 MHz, CDCls) § ppm: 0.93 (d, =6.8 Hz, 6H), 1.72-1.81 (m, 1H), 2.20 (s, 3H),
2.95 (d, 6.8 Hz, 2H), 3.23 (t, #=6.0 Hz, 2H), 3.28 (s, 3H), 3.43 (t, #=6.0 Hz, 2H), 3.44 (s, 3H),
3.69 (s, 6H), 3.99 (s, 3H), 4.50 (s, 2H), 6.63 (s, 2H), 6.89 (d, /7.9 Hz, 1H), 7.18 (d, /7.9 Hz,
1H), 8.51 (s, 1H); 13C NMR (151 MHz, CDCls) § ppm: 19.5, 21.0, 26.7, 55.9, 55.9, 56.0, 58.2,
58.7, 62.8, 70.7, 75.0, 103.6, 106.1, 118.3, 119.0, 127.2, 131.4, 131.8, 139.4, 140.0, 140.1,
152.4, 155.0, 158.3; IR (KBr): v-=2951, 2869, 2836, 1610, 1582, 1458, 1415, 1374, 1319, 1230,
1121, 1094, 823 cm'l; HRMS (ESI+): m/z [M+H]* calcd for C2sHsoN20s5" 483.2854, found:
483.2838.

2-[2-000-6-0000-4(0000000)0D0O0O]-8-0000-3-000-5-0000000

(79a)

2-000-8-0000-3-000-5-0000000 (71,200 mg, 793 pumol)[2-0 0 0-6-0 00 0

-4-(0000000)0000l0000 (219mg, 952 umo)00 00 00@O 000000000

000000 (45.6 mg, 39.5 umol) OO0 D O0O0O0O0D00O (328 mg, 2.37 mmol) O 1,4-000

OO0 (6m) 00 (.hml) 0000000000000 O0O0O0D0O000000O0OOOOOO

0000000000000000000000000000000000000000000
00000000000000000 (YAMAZENOOOOOODO20%-100% OO0 0000

0D00) 00000000000 (280 mg, 695 umol, 87.7%) 000D OO000O0O0O00O

'H NMR (600 MHz, CDCls) §ppm: 2.29 (s, 3H), 3.45 (s, 3H), 3.72 (s, 3H), 4.15 (s, 3H), 4.49 (s,
2H), 6.91 (s, 1H), 7.02 (d, #=8.9 Hz, 1H), 7.08 (s, 1H), 8.51 (d, #=8.9 Hz, 1H), 9.08 (s, 1H); 13C
NMR (151 MHz, CDCls) § ppm: 19.5, 56.0, 56.9, 58.4, 73.9, 104.8, 108.4, 120.8, 122.9, 127.0,
127.4, 132.1, 133.8, 135.4, 137.4, 137.9, 141.2, 156.6, 158.3, 161.2; IR (KBr): v-=2840, 1608,
1555, 1507, 1462, 1403, 1312, 1261, 1194, 1092, 1053, 834, 821 cm’; HRMS (ESI+): m/z
[M+H]* caled for C20H20CIN2O5* 403.1055, found: 403.1053.

-88-



3,5-00000-4-(8-0000-3-000-5-0000000-2-00)0000000 (79b)
2-000-8-0000-3-000-5-0000000 (71, 300 mg, 1.19 mmol)J (4-0 0 0 -2,6-0 0
000000D)0D000 (296 mg, 1.43mmo)D0 000000000000 OO)OOOO0
0 (68.4 mg, 59.3 umol) D0 D0O00O00O00 (492 mg, 3.56 mmol) 0 1,4-00000 (8 ml)
00 m) D00000000000000O0000000000000000000000
O000000000000000000000000000000000000000000
0000000000 (YAMAZENOOOOOOO20%-100% 0000000 000) 000
D0000000 (392 mg, 1.03 mmol, 86.8%) 000000000000

'H NMR (600 MHz, CDCls) §ppm: 2.25 (s, 3H), 3.73 (s, 6H), 4.14 (s, 3H), 6.94 (s, 2H), 7.02 (d,
J=8.7 Hz, 1H), 8.51 (d, J=8.7 Hz, 1H), 9.07 (s, 1H); 3C NMR (151 MHz, CDCls) § ppm: 19.5,
56.2, 56.9, 104.8, 108.2, 113.5, 118.8, 122.4, 122.9, 127.4, 132.0, 135.3, 137.4, 138.0, 154.7,
158.4, 161.1; IR (KBr): v-=2227, 1574, 1555, 1506, 1468, 1413, 1308, 1241, 1194, 1123, 1093,
823 cm'l; HRMS (ESI+): m/z [M+H]* caled for C20H1sN30s5*: 380.1241, found: 380.1245.

2-2,6-00000-40000000)-8-0000-3-000-5-0000000 (79¢)
2-000-8-0000-3-000-5-0000000 (71, 300 mg, 1.19 mmol)J (2,6-0 0 0 0 O -4-
000000D)0D000 (280 mg, 1.43mmo)D0 0000 O0OO0O0DO0ODOOO)OOOO0
0 (68.4 mg, 59.3 umol) D0 D0O00O00O00 (492 mg, 3.56 mmol) 0 1,4-00000 (8 ml)
OO0 (2m) 000000000 00D000O0D0000O0O00000000000000000
O000000000000000000000000000000000000000000
0000000000 (YAMAZENOODOOOOD20%-100% 0000000000) 000
D0000000 (380 mg, 1.03 mmol, 86.7%) 000000000000 OO

'H NMR (600 MHz, CDCls) §ppm: 2.28 (s, 3H), 2.41 (s, 3H), 3.67 (s, 6H), 4.12 (s, 3H), 6.47 (s,
2H), 6.97 (d, /9.1 Hz, 1H), 8.46 (d, J=9.1 Hz, 1H), 9.01 (s, 1H); 13C NMR (151 MHz, CDCls) §
ppm: 19.9, 22.3, 55.8, 56.7, 104.4, 105.2, 115.0, 122.7, 126.9, 131.3, 136.4, 137.4, 138.1, 140.3,
157.1, 157.8, 161.2; IR (KBr): v-=3004, 2838, 1612, 1554, 1504, 1466, 1403, 1306, 1265, 1243,
1194, 1123, 1093, 822, 810 cm'l; HRMS (ESI+): m/z [M+H]* caled for C20H21N205+ 369.1445,
found: 369.1445.

2-[2-000-6-0000-4-(0000000)00O00)-8-0000-8-0000000-5-000
(80a)
2-[2-000-6-0000-4(000000D0)0D0O0O]8-0000-3-000-5-0000000
(79a,280mg, 695 umol) DO D 00000000 222a000000000000000000
00 (216 mg, 579 umol, 83.4%) 00 0000000000000 O0O0O0O0O0DOOO0OOOO
ooooooooooon
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1H NMR (600 MHz, CDCls) §ppm: 2.23 (s, 3H), 3.45 (s, 3H), 3.71 (s, 3H), 3.99 (s, 3H), 4.49 (s,
2H), 6.80 (d, ~8.3 Hz, 1H), 6.86 (d, .~8.3 Hz, 1H), 6.89 (s, 1H), 7.06 (s, 1H), 8.08 (s, 1H);
HRMS (ESI4): m/z [M+H]* caled for C20H22CIN20s*: 373.1313, found: 373.1312.

4-5-000-8-0000-3-0000000-2-00)-85000000000000 (80b)
35-00000-4-80000-3-000-5-0000000-2-00)0000000 (79b, 170
mg, 448 umol) D00 D00000000 222a00000000000000000000 (96.0
mg, 275 umol, 61.3%) D0 000000000000 0000O0O00O0O0O0O0O0O0O000O000
oooooooad

1H NMR (600 MHz, CDCls) § ppm: 2.18 (s, 3H), 3.70 (s, 6H), 3.96 (s, 3H), 6.76 (d, <=8.1 Hz,
1H), 6.84 (d, &=8.1 Hz, 1H), 6.91 (s, 2H), 8.02 (s, 1H); 13C NMR (151 MHz, CDCls) & ppm:
19.2, 56.2, 56.2, 107.6, 108.2, 110.4, 112.9, 119.1, 120.4, 123.8, 129.7, 130.1, 134.3, 139.2,
149.5, 153.0, 158.5; HRMS (ESI+): m/z [M+H]* caled for C20H20N30s*: 350.1499, found:
350.1500.

2-2,6-00000-40000000)-8-0000-3-0000000-5-000 (80c)
2-(2,6-00000-4-0000000)-80000-3-000-5-0000000 (79, 160 mg,
434pmo)) D00DDO00O00DD 22a00000000000000000000 (139 mg,
411 pmol, 94.6%) 00 0000000000000 O0O00ODO00O0DOO0O0OOO0OOO0
0Dooog

TH NMR (600 MHz, CDCls) §ppm: 2.22 (s, 3H), 2.40 (s, 3H), 3.66 (s, 6H), 3.96 (s, 3H), 6.45 (s,
2H), 6.71 (d, /7.8 Hz, 1H), 6.82 (d, /7.8 Hz, 1H), 8.06 (s, 1H); 13C NMR (151 MHz, CDCl3) §
ppm: 19.5, 22.3, 55.9, 56.2, 105.3, 107.6, 109.9, 115.8, 120.2, 129.8, 131.1, 134.5, 138.9, 139.8,
149.2, 155.2, 158.0; HRMS (ESI+): m/z [M+H]* calecd for C20H2sN20s*: 339.1703, found:
339.1709.

2-[2-000-6-0000-4(CO00000D0)IO0O]-N,MOOODO-8-0O000-3-00000
OO0-5-000 (81a)
2-[2-000-6-0000-4(0000000)000O]8-0000-3-0000000-5-000
(80a,180mg, 483 umol) 0000000 MOO060000000000MMOOOO0 (165 mg,
385 umol, 79.6%) 0000000 OOOO0O0O0O0

H NMR (600 MHz, CDCls) §ppm: 1.04 (t, /=6.9 Hz, 6H), 2.21 (s, 3H), 3.14 (q, J=6.9 Hz, 4H),
3.44 (s, 3H), 3.71 (s, 3H), 4.01 (s, 3H), 4.44-4.52 (m, 2H), 6.88 (s, 1H), 6.93 (d, /=8.3 Hz, 1H),
7.06 (s, 1H), 7.12 (d, ~8.3 Hz, 1H), 8.47 (s, 1H); 3C NMR (151 MHz, CDCls) § ppm: 12.4,
19.2, 48.4, 56.0, 56.1, 58.3, 74.1, 106.3, 108.5, 118.7, 120.7, 127.6, 128.5, 130.6, 132.3, 134.2,
139.5, 139.6, 140.4, 152.3, 154.9, 158.5; IR (KBr): v-=2965, 2923, 2817, 1604, 1567, 1466,
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1402, 1368, 1258, 1187, 1101, 1045, 822 cm'l; HRMS (ESI+): m/z [M+HI]* caled for
C24H30CIN20s*: 429.1940, found: 429.1937.

4-5-(0000000)80000-3-0000000-2-00]-8,5-000000000000
(81Db)

4--000-8-0000-3-0000000-2-00)-3,5000000000000 (80b, 77.0
mg, 220 pmol) 0 00O0OOOOOO0 60 000000000000000 (69.0 mg, 170
umol, 77.3%) 00 000000000000

H NMR (600 MHz, CDCls) §ppm: 1.03 (t, /=6.3 Hz, 6H), 2.18 (s, 3H), 3.13 (q, =6.3 Hz, 4H),
3.71 (s, 6H), 4.00 (s, 3H), 6.83-7.00 (m, 3H), 7.13 (d, J=7.6 Hz, 1H), 8.46 (s, 1H); 13C NMR
(151 MHz, CDCls) §ppm: 12.4, 19.2, 48.4, 56.0, 56.2, 106.2, 108.3, 112.7, 118.8, 119.1, 124.1,
127.6, 130.4, 132.2, 139.5, 139.6, 152.2, 152.8, 158.6; IR (KBr): v-=2970, 2833, 2225, 1601,
1572, 1465, 1412, 1243, 1122, 1096, 1064, 820 cm'’; HRMS (ESI+): m/z [M+H]* caled for
C24H2sN303s+: 406.2125, found: 406.2125.

2-2,6-00000-40000000)>-NAODODOO-8-0000-3-0000000-5-000

(81c)

2-(2,6-00000-4-0000000)-80000-3-0000000-5-000 (80¢, 116 mg,
343 ymol) 0000000000 D 60000000000000O0O0O (103 mg, 261 pumol,
76.1%) 0000000000 O000O0O

H NMR (600 MHz, CDCls) § ppm: 1.03 (t, /=6.7 Hz, 6H), 2.21 (s, 3H), 2.40 (s, 3H), 3.13 (q,
J=6.7 Hz, 4H), 3.67 (s, 6H), 3.99 (s, 3H), 6.46 (s, 2H), 6.88 (d, =8.1 Hz, 1H), 7.08 (d, /=8.1 Hz,
1H), 8.41 (br. s., 1H); 13C NMR (151 MHz, CDCls) § ppm: 12.4, 19.6, 22.3, 48.4, 55.9, 55.9,
105.3, 105.9, 116.4, 118.2, 127.4, 131.4, 131.7, 139.5, 139.5, 152.3, 155.1, 158.0; IR (KBr):
v-=2968, 2814, 1611, 1580, 1460, 1401, 1318, 1241, 1124, 1092, 813 cm';; HRMS (ESI+): m/z
[M+H]* caled for C24Hs:1N20s* 395.2329, found: 395.2331.
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0000000 CRRMO00000000 HEK293 OOB{IO000O0000009 0000
0000MO0000000000000 (SPAQO : scintillation proximity assay, Amersham
Pharmacia, UK) 000 0000OWGAOOODOODODOODODODOOOOODODOO SPAOODO (1
mg/wel)DHEK293 0 0000 (5pug/well) 000 0.1 nM [125]] human/rat CREFEO OO0 00O
000001500000 (137 mM NaCl, 8.1 mM Naz:HPO4, 2.7 mM KCI, 1.5 mM KH2POy,
10 mM MgCle, 2 mM EGTA, 1.5%0 00000000 [BSAl, 000000 O0DO0OOOOOO,
pH 7.00 000000000000 DO0DO0O0OOODOODOOO (260xg, OO0, 00) 00
OwellDOOOODO TopCount DO OO0 OMMOOODOOOOMM4uMODOODODO sauvagine
00000000000 0000D00000D000000000 sauvagine 10000000
00000000000 0000D000%00000ICxx00000000000000000
0000D0o000o0oO00ooo00woooooooooooooogooooog

CRF OO cAMPODOODOOO

00 CRFO000D00000 HEK2930 OB« 0O0CCRFOOOOOOOODODOD cAMP
00000000000000000000000000cAMP 0000000000000
(EIA O, Amersham Pharmacia, UK) 000000001 mMO 3-00000-1-000000
00000000000000000000000.1%000000000 Dulbeccod 0000
O0D-MEMOO O OO OO0 HEK293 0 00 50000 cells/welld0 9600000000000
00000000000 00000000000000000000000 370000000
0000000001 nM human/rat CRFO OO0 37 000000000000 000000
0000 (630xg, 000,4 0) 00000000000000000 Lysisbuffer 10000
00000000000000000 cAMP 00000000000 ¢cAMP 0000000
CRFOODDD cAMPOOOOCOOOOOOOOCRFOOOO cAMPOODOO0O00O0DO (%)
000000000000 ICH0000000

CRFOOOOOOOOO

00000 Fischer 344000 (m=6-700, 000, 0000000000) 00000
00000000000000000000000000000000000000 CRF (10
wgke) DO0ODODODODODODOCRF 0OOODOOOODOOOOO (5% DMSO/5%
Cremophor/saline, 5 ml/kg) 0000 0000000000000 00000000000OC
000000 (g O0O0DO0C0OOOOO0OCRFOOOOOODO0D0O0O0OOOOOOOOD (%)
ooooo
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CRFOO ACTHOOOOOD

000000 Fischer 344000 (m=5800, 000, 0000000000) 00000
000000000000000000CRF(10ugkg) 000000000000 0OOOODO
0000 (5% DMSO/5% Cremophor/saline) 0 00000000 OCRFOODOOOOOOO
00000000000000000M00000 100 mg/mLEDTA2Na 00 (100 ul) O
000000000000000000 (1,000xg,4°C, 000) 0000000000000
OO0 ACTHOOOODACTHIRMAODOOOOOOOOODOOO, OO000ODDOOO0OODOO0OO
0000000000000 000000000oO0OoOoOgOoOARC-1000M, ALOKADDODODO
O000DACTHODDOOOODDODOOOOODOOOOOoOoooood

ooono

Jdoodoonb BALBcOOOOn=1000, 000000 ODO0OO0OOOOODODODODOOOOOO
000oo0b0o0o0ooooooooooobowoisg2eem 0000 oooooooooooOog
goz2o015020em0 000000 0O0O0O0OOOO7Tx10x45em000000000OO00OO0O
00000 150wx 000000000000 000 (OO0 66d: 0.5% MC containing HCIO
000 8la: 5% DMSO, 5% cremophor EL, 90% saline, containing HCl) 000000000
0dbo0ooooooobooooobobo0obobooobobobo0oooooDboooooboog
0000000000000 bObooooooboobobOboooooooooog
ooooooooooon
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0000000000 high-throughput HPLC OO OO OO0OO0OORIOD 00000 10 mM
DMSOOOODODOOO0O00O0OOD 1000000000000000000000000000
0000000 (D000D000) 0000000000000000000 HPLC 0OOOO
00000000000000O0ODS 0000000 UVOOO00O000o0O0 (0.1% TFA, 1%
MeCN in water)d 0 0000 (MeCN/EtOH, 50:50, v/iv) 00 0000000000000 0O0O
0000MO0O000000000000000000 00000000000 10 mM DMSO
000 DMSOO 1000000000000000

pKa
O000pKaOIshihamaO OO OOOOOOO0O0OO0OOOO0DOOOORIO
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OooO PKOO

00 Fischer344 000 (p=3, 000D0000000000O) 0000 0000003
mgkgD DODD0D000010mgkgd 000 PKOOOOOOOODODDO0DO000000O5%
EtOH-0.02 mol/L HCI/5% glucose 1 0 0003 mgml 0000000000 00000000
000000000 5% DMSO/5% Cremophor EL/equivalent HC/H20 O 0 0O O O 2 mg/ml O
000000000000000000 0.083,0.25,0.5,1,2,4,6, 8000000000000
000 0.25,05,1,2,4,6,80000000000000000000000000000000
O000000000000000000000000000000000000000000
000000000000 000000LC/MS/MSOOOOOOO0O0O0O00000 (0.05ml) O
000000000000000000000 [MeOH/MeCN (50:50, viv, 0.25ml)] O OO0
0000 (12,000rpm, 000) 0000000000000 00000000O0OOOOOO
00000000000 AD01%00000B00.1%000MeCNOOOOODOOOODODOO
00 [B%, 5% (0-1 0),5-90% (1-4 0),90% (4-6.5 0)]l 00000000000 ESIOOOO
000 66d0 425.25>381.20 0000000 281.1>86.1 O parent-daughter 0000000
0000
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ACTH : adrenocorticotropic hormone

ATR : attenuated total reflectance

AUC : area under the curve

BA : bioavailability

Boc : £buthoxycarbonyl

B/P : brain/plasma ratio

cAMP : cyclic adenosine 3’,5-monophosphate

Cl tot b : total blood clearance

COSY : correlation spectroscopy

CRF : corticotropin-releasing-factor

DCM : dichloromethane

DMF : N, N-dimethylformamide

DMSO : dimethylsulfoxide

EDTA : 2,2,2”,2”-(ethane-1,2-diyldinitrilo)tetraacetic acid
EGTA : ethylene glycol-bis(2-aminoethylether)- N, NV, N, N*tetraacetic acid
EI : electron ionization

ESI : electrospray ionization

HMBC : hetero-nuclear multiple-bond connectivity
HPA axis : hypothalamo-pituitary-adrenal axis
HPLC : high performance liquid chromatography
HRMS : high-resolution mass spectroscopy

icv ! intraventricular

IR : infrared spectroscopy

Lv ' intravenous (injection)

LCMS-MS : liquid chromatography - tandem mass spectrometry
LDA : lithiumdiisopropylamide

MC : methylcellulose

mr :normal-

NCS : M-chlorosuccinimide

NIS : Miodosuccinimide

NMP : Mmethylpyrrolidone

NMR : nuclear magnetic resonance

NOESY : nuclear overhauser effect spectroscopy

-96-



PK : pharmacokinetics

p.o. : per os (oral administration)

ppm : parts per million

S.E.M. : standard error of the mean

SSRI : selective serotonin reuptake inhibitor
t - tertiary-

THF : tetrahydrofuran

THP : tetrahydropyran

UV : ultraviolet

VDss : distribution volume at steady-state
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