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5.3: Additional Problems

Exercise 5.3.1

Fill in the blanks in the following syntheses.
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Exercise 5.3.2

Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl and nucleophilic substitution
at carboxyl.
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Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl and nucleophilic substitution
at carboxyl.
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Kocienski, Cemogliaro Feldstein, /. Org. Chem., 1977, 2, 353,
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Exercise 5.3.4

Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl and nucleophilic substitution
at carboxyl (including Wittig and aldol reactions).
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Total Synthesis of Cylindricine C, Lapointe, Schenk, and Renaud, Org Lett, 2011, 13(18), 4774-4777.
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Exercise 5.3.5 OH

Fill in the blanks in the following synthesis involving nucleophilic substitution at carboxyl.

1. NaNH,
2. Formyl o\\ SH SH o ps
H—==—CgH3 =g H'C — Cofis “Naome HMCest
—-
LDA,
Qo
TBSQO Sq
S TBSCI base
Ci\%csma 3 2 C@l-|\)<CSH13 sH13
o]
NaBH(OAc)s
J Hg+2 Heo
TBSO \—%
H CeHy3

(o] 1. K+ 'N(SiM93)2 Bn OEC 4 M HCI Br'lOzC CO.Et
HsC —> Me" z
OBn c’i “"N(Boc) ¢
vom-N-8 * " ’ A
oc Boc” ~MOM
0O O
-MOM = -CH,OCHg
-Bn = CH,Ph
o)
H.,, Pd/C

- HO-G, COEt _ °
- Moo
-Cbz = -(CO)OCH,Ph ~ HN-__NBoc

https://chem.libretexts.org/@go/page/199685


https://libretexts.org/
https://creativecommons.org/licenses/by-nc/3.0/
https://chem.libretexts.org/@go/page/199685?pdf

LibreTextsw

TBDPSCI =

! 120
/
Si
v @
O«/Ycoza HO_\/YCOQEt TBDPSO_\/YcozEt
e’

Me'" Me: Me
CbzN.__NBoc CbzN. __NBoc CbzN._NBoc

cl Hy, Pd/C

O oA
TBDPSO N7 t):o
_\/\rCO,—_,El TBDPSOWcozEt TBOPSO
Me - Me' D _\/\rcozst

N NBoc CI/NVNBOC Me"

HN \/NBoc

https://chem.libretexts.org/@go/page/199685


https://libretexts.org/
https://creativecommons.org/licenses/by-nc/3.0/
https://chem.libretexts.org/@go/page/199685?pdf

LibreTextsw

1. 8 M HCI
2. Dowex-50W X4
Br manzacidin A
7
0]
N
Me - O Me
NH___N NH___N
Answer

https://chem.libretexts.org/@go/page/199685


https://libretexts.org/
https://creativecommons.org/licenses/by-nc/3.0/
https://chem.libretexts.org/@go/page/199685?pdf

LibreTextsw

2.0

Total Synthesis of Manzacidin A (Kawabata, Kyoto University, 2013)
Isolated from Okanawan sponge Hymeniacidon sp. Extremely low isolated quantities prevented biological assays with
naturally-available material.
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Partial Syntheses of Norzoanthamine (Thoedorakis, UCSD, 2011)
Marine natural product of Zoanthus sp. Demonstrated anti-osteoporotic effects in mice.
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norzoanthamine

Answer

Partial Syntheses of Norzoanthamine (Thoedorakis, UCSD, 2011)
Marine natural product of Zoanthus sp. Demonstrated anti-osteoporotic effects in mice.
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Exercise 5.3.7

Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl, conjugate addition and
nucleophilic substitution at carboxyl.
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Exercise 5.3.8

Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl, nucleophilic substitution at
carboxyl and neutral nucleophilic addition to carbonyl.
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Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl/em>, conjugate addition,
nucleophilic substitution at carboxyl and transition metal-catalysed coupling.
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Exercise 5.3.10

Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl, conjugate addition,
nucleophilic substitution at carboxyl and transition metal-catalysed coupling.
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Exercise 5.3.11

Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl, conjugate addition,
nucleophilic substitution at carboxyl, transition metal-catalysed coupling and neutral nucleophilic addition to carbonyl.
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Exercise 5.3.12

Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl, conjugate addition,
nucleophilic substitution at carboxyl, transition metal-catalysed coupling and neutral nucleophilic addition to carbonyl.
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Fill in the blanks in the following synthesis involving anionic nucleophilic addition to carbonyl, conjugate addition,
nucleophilic substitution at carboxyl, transition metal-catalysed coupling and neutral nucleophilic addition to carbonyl.
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Exercise 5.3.14

Synthesis of spongidepsin (Janine Cossy, ESPCI Paris, 2006)

Natural product of a marine sponge collected off Vanuatu; anti-
proliferative against several cancer cell lines.
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o)
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2.0

Fill in the blanks. Requires knowledge of formation of esters and amides as well as Wittig or Horner-Wadworth-Emmons
reactions.
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Synthesis of spongidepsin (Janine Cossy, ESPCI Paris)
Natural product of a marine sponge collected off Vanuatu; anti-

proliferative against several cancer cell lines. DIBALH
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Exercise 5.3.15 OTEDPS

In each case, analyse whether the starting material is a nucleophile or elecfrophite-Fitt-imthe prodtef ifi"bart (c). This question
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Exercise 5.3.16

Fill in the blanks in the following synthesis of atisine (Keiichiro Fukumoto, Tohoku University). Atisine is a natural product of
Aconitum sp., the family of poisonous plants that includes wolfsbane.

Requires knowledge of conjugate addition / Michael reaction, ester reductions, formation of esters and amides, and Wittig or
Horner-Wadworth-Emmons reactions.
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1. HCI
2. Na, NHg())
3. pyHCrOsCI

4, Bu;SnH, AIBN atisine

Answer
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