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Summary: The construction through an A-ring annulation strategy of a fully B-ring methylated saturat- 
ed tricyclic taxane model and the demonstration of its preference for trans BC ring junction stereochem- 
istry are described. 

Motivated in part by the anti-tumor and anti-leukemic activities of taxon (1) which are expressed 

through a unique interaction with the cytoskeleton,s and by the challenge posed by taxol’s complex 

structure, efforts toward the total synthesiss-5 of the taxane diterpeness are being reported with increas- 

ing frequency. We have regarded the construction of the carbon framework (2) with the full complement 

of sterically encumbering B-ring methyl groups and with proper relative stereochemistry at C-l, C-3, and 

C-8 as a critical preliminary test of any strategy for taxane synthesis. Only recently has such a structure 

been synthesized.4 Since the A-ring bridgehead olefin appears to have a negligible effect on the total 

strain of the taxane ring system7 and has been accommodated in several reported strategies, the con- 

struction of a saturated model possessing these characteristics remains an instructive exercise. Herein 

we summarize the synthesis of taxane model 9 through a route which illustrates the efficacy of an A-ring 

annulation strategy. In addition, we show unequivocally that the natural stereochemistry at C-3 relative 

to C-l and C-8 in 9 is the thermodynamically preferred one, an observation which may be important for 

the proper introduction of these stereo-centers in synthetic taxanes. 
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Our construction of 9 required the intended A-ring annulation to proceed in tandem with a frag- 

mentation sequence to the BC sub-structure. Thus alkylation of 35 with a three carbon unit destined to 

complete the A-ring was initiated through its conversion to the corresponding dimethylhydrazone 

(Scheme). Deprotonation and subsequent reaction with 128 were followed by cleavage of the alkylated 

hydrazone to yield 4. The stereochemistry of the sidechain follows from the known inclination of 

dimethylhydrazone anions to undergo axial alkylation 9 which in this case is reinforced by the hemi- 

spherical tetracyclic system. Adjustment of stereochemistry at C-l 1 through base-induced epimerization 

and transformation of the carbonyl into the c1 mesylate delivered an intermediate (5) appropriately set up 

for the B-ring forming fragmentation.5 This was effected by trichloroethyl urethane 

cleavageto and led to bridgehead imine 6. Hydrolytic liberation of the primary amine and its capture 
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(a) (CH,),NNHs. (b) i LDA; ii. t-BuPh,SiO(CH,)sI (12). (c) HslOs. (d) CHsONa. (e) L-Selectride. 
(f) CHsSO$X EtsN. (g) Zn, 1 M K-PO4 buffer (pH 4-5). fh) i. CHsCO&l, H,O; ii. CHsCO&HO, pyridine. 

(i) (CH,OH)s, H+ (cat.). (j) CHsSO,CI, pyridine. (k) Na, NH,, NH&l. (I) H,, 10% Pd-C. (m) 15% aq. HF. 
(n) Nal. (0) LDA. 

with aceticformic anhydride gave a formamide which led through ketalization, isocyanide formation, and 

dissolving metal reduction to 7. Hydrogenation of the double bond and one-step deprotection of both 

the B-ring ketone and the sidechain hydroxyi delivered 8. Taxane model 9” followed in short order 

upon closure of the A-ring by intramolecular enolate alkylation. 

To aid in the verification of the relative stereochemistry of 9 and to probe the thermodynamically 

preferred stereochemistry at C-3, we converted 8 to epimeric tricycle 11.12 The epimerization of 8 to 10 

takes advantage of the frequent preference of bicyclof6.4.01 structures for cis ring junction stereochem- 



5277 

istry. Tricycle 9 exhibited a fH NMR (270 MHz) methine signal l3 at 3.66 6 as an apparent triplet, sug- 

gesting its assignment as equatorial HA. This was confirmed through its saturation which produced 

NOE’s of two of the three methyl signals, those two which were themaelves related through mutual 

NOE’s and therefore are geminal. The He resonance for 9 was obscured by other signals. Tricycle 1113 

indicated its equatorial Hc resonance as an apparent triplet at 3.48 6, which was verified through NOE 

experiments similar to the above. An equatorial methine apparent triplet at 2.45 6 was evident in the 

spectrum of 11 and irradiation of it led to an NOE of the methyl resonance unaffected by irradiation of 

Hc. Therefore this signal is assigned to cis proton Ho and the trans and axial nature of He in 9 is con- 

firmed indirectly.14 Both 9 and 11 suffered equilibration in hot methanolic sodium methoxide to provide 

a 92/8 ratio of trans and cis tricycles, respectively. Thus in the saturated taxane skeleton, it is clear that 

the natural relative stereochemistry at C-l, C-3, and C-8 is the thermodynamic preference of the ring 

system.15 

We can now be confident that the energetic and stereochemical issues characteristic of a general 

A-ring annulation approach to the taxanes are manageable. Although in constructing more heavily 

functionalized taxanes the appropriate annulations will differ in detail from the one employed here, it is 

worth noting that functionality sufficient for the introduction of B-ring oxygenation is encountered even in 

the described synthesis of 9. 
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Although as far as we know it has never been 
demonstrated, it is probably true that the same relative 
stereochemistry is the thermodynamic preference of 
the unsaturated skeleton as well. According to princi- 
ples outlined by Still (Still, W. C.; Galynker, I. 
Tetrahedron 1981, 37, 3981), the eight-membered 
ring of the taxane skeleton (i) has an almost ideally 
substituted boat-chair conformation with the bridge- 
head olefin perfectly located so as to minimize the 
most severe transannular interaction involving sub- 
stituents at C-3 and C-l 1, Reversal of stereochemistry 
at C-3 would force C-4 to interact strongly with C-11 
and thus disrupt this energetically favorable situation. i 
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