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NMR of Natural Taxanes
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“War on Cancer”

Camptothecin
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Camptotheca acuminata
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Worldwide Race For Taxol® Synthesis

Nature, 1994, 367: 630-634.
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Timeline of Taxol Research

*

1966 Isolation of Taxol in a yield of 0.004% from bark of
Taxus brevifolia.

1971 Establish structure by X-ray and NMR

1977 NCI full-scale preclinical development

1979 Unique mechanism of action was reported.

1981 Phase I clinic trials

1985 Phase 11 clinic trials

1991 Bristol-Myers Squibb receives CRADA from NCI

1992 FDA approved for drug resistant ovarian cancer.

1994 Total synthesized by Holton and Nicolaou.

1996 Semi-synthesis Taxotere (Docetaxel)
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1H,3C-NMR Spectrum of Taxol®




Structure-Activity Relationships of Taxol
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Kingston D.G.. Pure & Appl. Chem. 1998, 70, 331-334.

Semi-Synthesis of Taxol®

DAVP
Pyridine o

o
P%Nj soshaomh e
conversion P NH O g
PR PG HF, Pyridine ™
i
PGiPrcecing Group

o 2
5870AC
10-Deacetykbaccatin Il

R. A. HOTtOR

Nature, An Excellent Synthetic Chemist

&/

o a0, o
e MeOH
ISS Ve
§ | Biosynthesis Y o N
on Ho ERINSO
ez Onc
HALEE Taxol

Blockbuster Drug: 4 billion $ in 2006

Distribution of Taxus spp
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LGB Taxus spp.

ARFEAGHE (Pacific Yew) Taxus brevifolia
BT (URRHFRLEL) T. baccata L
BB G4 T. globosa Schlechtd

T BIXLEH T. floridana Nutt

MZEKLGH T. canadian March
BEDRBAGH (XKRERLEHN) T. wallichiana
ZHLAEYR (XHBEHLEH) T. yunnanensis

. PELEYR (UKLER ) T. chinensis Rehd

. BALEAR (XHEWLEL) T. chinensis var mairei
10.FELEY (XHREELGH) T. cuspidata

1L BT T. sumatrana
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Taxus baccata

~Taxus previfolia

Yew As Ornamental Tree
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Taxus canadensis and T. cuspidata
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Natural Taxanes: Developments Since 1828
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Natural Taxanes: Developments Since 1828

Skeletons of Taxane Diterpenoids
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1. Taxanes with 6/8/6- ng
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C-14-O- Fu"“'“" C-4(20),5 Oxetane Ring  C-4(20)- opened Oxetane

2. 3,11-Cyclotaxanes

N ho
6/5/5/6 Ring "

6/8/6 Ring

3. 11(15—>1)Abeotaxanes

4(20),11-Diene Moiety
Oxetane Ring
Opened Oxetane Ring
4,20-Epoxy Ring

2,20-Epoxy Ring

Others " 57706 Ring




4.11(15-1),11(10>9)Diabeotaxanes
(Wallifoliol Type)

5. 2(3—>20)Abeotaxanes

6. Bicyclic Taxoids : 3,8-Secotaxanes

6/8/6 Ring 6/10/6 Ring

6/8/6 Ring 6/12 Ring

7. 11,12-Secotaxanes

6/8/6 Ring 7/6 Ring

8. Other Cyclotaxanes

» 6/8/6/6 Ring  6/5/5/5/6 Ring

6/5/5/5/4/6/6 ng 6/8/6 ng

Taxanes with 6/8/6- Rlng
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Taxanes with C-14-O-Function
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Proton NMR Spectrum in Acetone-Dg
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