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Pyrrole-Imidazole Alkaloids
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Overman Synthesis Toward Palau’amine
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Overman Synthesis Toward Palau’amine
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Overman Synthesis Toward Palau’amine
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Overman Synthesis Toward Palau’amine

OH 1) mCPBA, CH,Cl, N g
\ 2) NH3, CH,Cl, NN R
NN > = NH H HNg_NH

Y NO, 3) hv, dioxane ) HN‘\J(\‘@ 1)
NHCbz 4) H,, Pd/C, 0.1%TFA NH, NH,

R1 = OH, Rz = H, 43%
R, =H, R, = OH, 22%

@ Table 1. 'H and '*C NMR Data for Palau’amine,® 3, and 4 in D0
NH3 palawamine 3 4
nc, e g,
carbon ppm "H, ppm (mult, J [Hz]) ppm H, ppm (mult, J[Hz]) ppm 'H, ppm (mult, J [Hz])
2 1225 1205 1203
3 115.6 6.85, (dd, J= 3.9, 1.5) 115.0 6.97, (dd. J=4.0,13) 115.0 6.97,(dd, J=40,1.3)
4 1138 6.35, (dd, J= 3.9, 2.8) 113.0 6.47, (dd. J=4.0,2.7) 1132 6.47,(dd, J=40,27)
5 125.2 6.99, (dd, J= 2.8, 1.5) 124.7 7.13,(dd, J=2.7,1.3) 1245 7.10,(dd, J=27,1.3)
6 69.0 6.33,(s) 68.1 6.36, (s) 68.7 6.24, (s)
8 1578 156.9 156.7
10 808 20 818
|11 56.3 3.08, (d,J=14.1) 53.1 3.82, (d,J=12.0) 599 335, (d.J=10.7) |
T2 £ T51.(ddad) 153 307, (dddd. 7= 120, 101, 6.1.3.1) E= W T15. 19090, 7= 10.7.9.9,. 5.1, 4.6)
13 46.1 3.96, (dd, J=104,7.3) 422 4.16, (f) (dd. 7 =123, 10.1) 27 4.07, () (dd, J=12.3, 9.9)
328, (dd, J=10.3,10.4) 3.65, (o) (dd, J=12.3,6.1) 3.72, (o) (dd, J=12.3, 4.6)
15 159.5 1574 1574
16 721 719 70.7
17 74.0 435, (d.J=179) 499 235, (f) (dd. J=14.3.3.7) 412 2.79.(f) (dd. J=15.4.5.1)
, . 2.16, (o) (d, J= 14.3) 2.02. (o) (dd. J = 15.4.2.5)
Palau'amine 18 48.6 2.47, (dddd) 70.1 434, (m) 69.2 434, (m)
. 19 419 3.32, (dd, J=13.2,7.0)
Original Structure 324,(dd J=132.7.0)
20 83.7 5.96, (s) 858 5.34, () 879 5.19, (s)
2 157.9 158.7 158.7

Lanman, B. A.; Overman, L. E.; Paulini, R.; White, N. S. J. Am Chem. Soc. 2007, 129, 12896. 8



Baran Synthesis of Palau’amine
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Baran Synthesis of Palau’amine
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Baran Synthesis of Palau’amine
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Baran Synthesis of Palau’amine
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Baran Synthesis of Palau’amine
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Namba Synthesis of Palau’amine
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Namba Synthesis of Palau’amine
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Namba Synthesis of Palau’amine
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Namba Synthesis of Palau’amine
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K.
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Namba Synthesis of Palau’amine

o/ \
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K.
Nat. Commun. 2015, 6, 8731.
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Namba Synthesis of Palau’amine

Condition I: LHMDS (3.0 equiv), THF, =78 °C to RT, =15 h
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K

Nat. Commun. 2015, 6, 8731.
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Namba Synthesis of Palau’amine

o ( \
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AcOH (1 equiv), -78 °C to RT,
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2) CbzNCS, 2,6-DTBP
CICH,CH,CI, -78 °C

3) NaBH,, EtOH, 0 °C

3h,74 %
/N \ o
HO HO
CbzHN Mel, K,CO; CbzHN
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K.
Nat. Commun. 2015, 6, 8731.



Namba Synthesis of Palau’amine
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K.

Nat. Commun. 2015, 6, 8731.
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Namba Synthesis of Palau’amine
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K. 22
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Namba Synthesis of Palau’amine

NO,

NH,
Tf,NH
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>
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K. 23

Nat. Commun. 2015, 6, 8731.



Namba Synthesis of Palau’amine

3) NaN;, 15-crown-5
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Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K.
Nat. Commun. 2015, 6, 8731.



Summary

Baran Synthesis Namba Synthesis
25 steps, 0.015% 45 steps, 0.039%
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Seiple, I. B.; Su, S.; Young, |. S.; Nakamura, A.; Yamaguchi, J.; Jergensen, L.; Rodriguez, R. A.; O’Malley, D. P.; Gaich, T.;

Kock, M.; Baran, P. S. J. Am Chem. Soc. 2007, 129, 12896.

Namba, K.; Takeuchi, K.; Kaihara, Y.; Oda, M.; Nakayama, A.; Nakayama, A.; Yoshida, M.; Tanino, K.
Nat. Commun. 2015, 6, 8731.

25



