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e
Prevalence

Table 4. Top 10 Reactions by Frequency in the 2008 Data Set
reaction no. of reactions % of all reactions
N-acylation to amide 1165 16.0
N-containing heterocycle formation 537 7.4
N-arylation with Ar-X 458 6.3
RCO,H deprotection 395 54
N-subs with alkyl-X 390 5.3
reductive amination 386 5.3
N-Boc deprotection 357 4.9
Suzuki cross-coupling reaction 338 4.6
O-substitution 319 4.4
other NH deprotection 212 2.9
total 4557 62.4

“‘With 42.9% of compounds containing an aliphatic amine, this group
is one of the most popular functionalities outside the aromatic rings”

Roughley, S. D.; Jordan, A. M. J. Med. Chem., 2011, 54, 3451-3479
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Amines in the Drug Market

“Top 200 Brand-Name Drug by Retail Dollars in 2006”
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Angiotensin-Converting-Enzyme inhibitor

Angiotensinogen
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ACE inhibitor. (2012, May 8). In Wikipedia, The Free Encyclopedia.
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Retro Synthesis
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Ramipril (Altace)
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SAMP = (S)-1-amino-2-methoxymethylpyrrolidine

Bandicchor, R.; et. al Syn. Comm. 2011, 41, 1186-1191



Ramipril
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Trandolapril (Mavik)
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Brion, F.; Marie, C.; Mackiewicz, P.; Roul, J. M.; Buendia Tet. Lett., 33, 4889-4892



Trandolapril
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Ergot Alkaloids

Activity in muscular, vascular and central nervous systems, and
nicotinic acetylcholine receptors
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Woodward Synthesis of Lysergic Acid
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Woodward, R. B.; et. al. . Am. Chem. Soc., 1956, 78, 3087-3114



Woodward Synthesis of Lysergic Acid
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Environmentally Friendly Syntheses

Dopamine Receptor Agonists
Used in the treatment of low dopamine conditions.

NHEt

O)\N/\/\NMez
MeS
o N ANF
S H
\

pergolide mesylate

cabergoline



Pergolide (Permax)
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Korfeld/Bach Process
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15-23% yield

Misner, J. W.; Kennedy, J. H.; Biggs, W. S. Org. Proc. Res. Dev. 1997, 1, 77-80
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Antibioticos Process
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Cabergoline (Dostinex/Cabaser)
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Lobeline

OH O 0
Me

(—)-lobeline
1. n-BuLi, OMe
o Ph”” ~P(O)(OMe), )‘\/(j DIBAL-H
N 2. Cl3CCO,H, acetone PhMe
H Boc Boc

1. n-BuLi, OMe

Ph N N
Boc

"":Iéo 2. CI3CCO,H, acetone >

H
60%

82%

OTBS O )
Ph)\‘, ) ..,,,)Lph
Boc

45%

OH O 1. TBSCI, imidazole
>
h NN 2. s-BuLi, TMEDA, DMF

Boc
78%

1. DIBAL-H, PhMe
2. TBAF, THF O OH
3. LiAlH, THF )\ph

80%

Chenever, R.; Morin, P. Bioorg. Med. Chem. 2009, 17, 1837-1839



D
Lobeline
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Sedanine

7 mol % Pd(sparteine)Cl,
OH 9 mol % (—)-sparteine OH 0
A - 1. :
Ph MS 3A, Cs,COj, air Ph * N Ph N
Boc Boc Boc

94% ee 81% ee

53.8% conversion
98% combined isolated yield

0 1. DIBAL-H, PhMe  OH
> H

OH
)\
Ph N
Boc Me

Ph N 2. LAH, THF Ph N
Boc Me
(-)-sedamine (+)-sedamine
89% 70%

Chenever, R.; Morin, P. Bioorg. Med. Chem. 2009, 17, 1837-1839



Conclusion

(5.8 N Ay © ()

O {7

N 0

o} /k 23 /

NH, Z

O 20 21 CCRS ligands

19 AMPAR Antagonists GsK
Oxytocin antagonist Broer
O GsK Melanocortin-4 Agonist

. GSK
Factor Xa Inhibitors

GSK 0

&y
<L O A0 Q*JWYO

o " CF, 5-HT,anenp Antagonist Ph
5-HT-Reuptake inhibitor 26
Z BACE-1 Inhibitors
PYK2 Kinase inhibitor e a4B7 MAJCAM GsK

Pfizer N 25 Pfizer/Millenium

Roughley, S. D.; Jordan, A. M. J. Med. Chem., 2011, 54, 3451-3479



