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Design and synthesis of telomerase inhibitors based on marine
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Scheme 2. Synthesis of the key intermediately pyrrole monotriflate16.

Reagents and conditions: (a) BICH,CO,Me, NaHCO3, CH3CN, reflux, 66%; (b) 2-bromopropane, K,COj,
DMSO, 55°C, 3 h, 67%; (c) (CO;Me),, NaH, THF, reflux, 84%; (d) Tf,0, pyridine, 0 C, 98%; (€) 4 mol%
Pd(PhsP),, aq. Na,COs, THF, reflux, 85%.
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Scheme 3-1. Syntheses of 7-alkoxyindole-3-boronates 17a. Reagents and conditions: (a) CHz=CHMgBr, THF, 40 °C, 63%,,
(b) SEM-CI, NaH, DMF, t, 94%; (¢) Hz, Pd(OH),-C, EOAC, 50 * C, 88%; (d) MOM-CI, K;COj, 18-crown-6, acetone, rt, 95% (e)
NBS, THF, -78 °C to rt, 63%; (f) BuLi, THF, -78 °C, then i-PrOBPIn, rt, 84%.
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Scheme 3-2. Syntheses of 7-alkoxyir
C, EtOAc, 50  C, 92%; (d) MOM-CI, K,CO3, 18-crown-6, acetone, 64%; (e) NBS, THF, -78 °Cto rt,
76%; (f) BuLi, THF, -78 °C, then i-PrOBPin, 1t, 77% for 11b; (g) BOM-CI, NaH, DMF, rt, 99.9%.
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Scheme 3-3. Syntheses of 7-alkoxyindole-3-boronate 17c. Reagents and
conditions: (€) NBS, THF, -78 °C to rt, 76%; (h) (Boc),0, NaH, DMF, rt, 92%;
(i) bis(pinacolato)diboron, KOAc, 5 mol% PdCl,(dppf), dppf, DMSO, 80 “ C,
85%

@ KEN TV TGO
T/ M) 7L —HM16 KA R— K 1TD

te 17b. Reagents and conditions: (c) Hy, Pd(OH),-

DT AT DT, MBFEDRZET T T
i % fiat L7=(Table 1),
FTNIRT VT AL L TOFERMEE
A7, 2MHPA(OAC)2, PACladppf)) K& )
Offi (PA(PPhs)s) @ 3FEED /ST 27 L
EBEWKFLIZEZA (run1~4), WETHS
THRIRIXFARNI T 2=V T RT /3T
U L) BRI TH > 7= (run 4), KD
T, HW R OHEF 217> 72 (run 4~17),
T 2T, REEYESE O R A§Y W R T B,
R o N AR NG 5l By N S
FMHETHWD HFERRED BWRERE 5 272
(run 7)., A v F—VED OREFROMAE
L LTiE, MBOM/O-MOM & 17b H 5
HbEWHEREZE5 272 (run 8),

Table 1. Palladium-catalyzed cross-coupling reactions of 16 with the indole boronates 17a~c
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16 17c: R? = Boc, R%= CHPh, 18a: R? = SEM, R® = MOM
18b: R? = BOM, R®= MOM
18c: R? = Boc, R3= CHPh,

run  boronate catalyst, additive (mol%) base solvent condition  product yield
1 17¢ Pd(OA), (5), DPEPhos (20) CsF dioxane 80°C,8h 18  11%
2 17c Pd(OAC)2 (3.4), PCys (4.2)  KF THF-dioxane 70°C,7h 18  10%
3 17¢ PdCly(dppf) (18), dppf (10) ~ KsPO,  dioxane 80°C,20h 18 0%
4 17¢ Pd(PPha) (15) Na,CO; DME-H,0 95°C,48h 18  42%
5 17c Pd(PPh3)s (5) Cs,CO; toluene 80°C,24h 18  30%
6 17¢ Pd(PPh3)4 (5) TI,CO;  toluene 80°C,24h 18 0%
7 17¢ Pd(PPha)4 (10) KsPO, DME 95°C,22h 18  59%
8 17b Pd(PPh3)s (8) KPO; DME 95°C,19h 18  84%
9 17a Pd(PPhy), (8) KsPO; DME 95°C,28h 18a  63%
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Scheme 4. Reagents and concitions: (a) 3.0M NaOH, EtOH, reflux, 4 h, 100%; (b) Cu20, quinoline, 180 °C, 10
min, 98%; (c) 35, acidic Al,03, CHCI3, reflux; (d) 36, cat. [Rh(OAc)k, CH,Cly, rt.
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Scheme 6. of 2-A i boronate 46.

Reagents and conditions: (a) BnBr, choa CH3CN, 100%; (b) t-BuOK, (CO,EY),, ether, then Fe,
AcOH, 76%; (c) SEM- CI NaH, DMF, 64%; (d) LiAIH4, THF, 100%; (e) TBSCI, imidazole, DMF, 74%; (f)
NBS, THF, -78 °C, 89%; (g) t-BuLi, THF, then i-PrOBPin, 47%.
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Scheme 7. Cross-coupling reaction of 16b with 46. Reagents and conditions: (a) Pd(PPhs), K;COz, DME, 56%; (b) TBAF, THF
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