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Abstract : Fight taxmes isolated from Tarus canadensis have been rigorously characterized by
spectroscopic techniques. Their relative amounts differ from other Zuxus species. Three of these
metabolites bad not been reported in other Taxus species.

Taxol the unusual diterpene natural product, isolated in 19711, has recently received an engrmous
publicity both in the scientific? and local media®. The unusual anticancer activity of taxol®, its unique mode
of action’, its scarcity® and the desperate need of the populations for the "magic pill" against cancer might
be some of the reasons. Taxol is presently isolated from the bark of Taxus brevifolia, the pacific yew tree
or of Taxus baccara, its European relativé. Since removal of the bark destroys the trees and endangers the
survival of the species, the National Cancer Institute report of its isolation from stems and needles of various
Taxus species including Taxus canadensis, offered the hope that taxol supply will be unlimited. This is
however still a long-range objective since all the Taxus species grow very ‘slowly. Taxus canadensis is a
ramping evergreen bush which is commonly found in all shady woods in Quebec.

In this publication, we report the detection and characterization of eight taxanes from Taxus canadensis,
three of them have never been reported before. We compare the relative amounts of these taxanes with those
reported in other Tarxus species. Most of the taxanes that we isolated have similar overall structures (differing
in substituents) to the ones described in other Taxus species. The relative amounts of taxanes, however differ.
For example, the major metabolite in Taxus baccara and Taxus brevifolia®, 10-deacetylbaccatin 111 is not
abundant in the Canadian species. We found taxanes with the three major siructural groups detected by
Potier’s research group’. The structure characteri zations were performed using spectroscopic techniques (UV,
'H amr, ®C nmr, 2D and NOEd experiments, M.S. and High' resolution M.S.).

The eight taxane structures rigorously identified in T. canadensis are shown in scheme 1. The most
abundant taxane is metabolite 5'° which had never been reported previously, We found 10-deacetylbaccatin
I1f (3 in scheme 1 where Rys=R;q=R;3=0H; R4y=0; R;=R;,=H) to be a minor metabolite. The taxol
(1, scheme 1 where Ry =0H; Ry, =R, =H; Roe=0; R;¢=0A¢; Rj;=PhCONH-CH(Ph)CH (OH)-COQ) was
isolated in the same yield as reported’.  Cephalomannine (2 where Ry = OH; Ry, = R, =H; Ry = O;
Ry = OAc; R = CH,C:C(CH,)CONHCH(Ph)CH(OH)-COQ); 10-deacetylbaccatin III and taxol were
identified by NMR, M.S. HRMS, comparison with literature "2 and by spiking with standards (we gratefully
acknowledge the supply of standards by Ms Nancita Lomex and Dr Kathleen H. Groover, National Cancer
Institute, Maryland USA). Comparison of the speciral data of metabolite 4'* with that of closely related
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taxane diterpenes, reveals that it belongs to the type C defined by Potier®, having an oxetane ring at positions
4 -5 and a C-9 ketone. It resembles very much to 10-deacetylbaccatin III except that at C-1 there is an acetyl
instead of a hydroxyl group. This conclusion was reached from the proton nmr. H-2 was deshielded by the
presence of the benzoyl group on C-2. All the other protons were not deshielded by the presence of an ester

oroun and anneared at usual chemical shifts for hvdroxylated mcmnnc Since we ohserved two isolated
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acetyls on quaternary carbons (one of them being C-4) the only other hydroxylated carbon was C-1.
Interestingly enough this metabolite had not been reported previously in any Taxus sp. All the spectroscopic
data ' agree with this structure. Although an ion having m/z 587 corresponding to MH* was not prominent
in the FAB mass spectra of 4, fragments were apparent that support this assignment and high resolution
measurements confirmed the empirical formula : MH* - H,0: 569.23776: C;,H,,0,, requires 569.23867,
MH* - AcOH, 527.22835: CyoH;s0, requires 527.22811.

Metabolites 1- §

4: R'ﬂ Ryo = Ry3= OH; R"a H; Rga.p—o R; = Ac
§: R7a Rg = OH; R1a= RQB—R1-H R1°-R13 OAc

OH OAc
S OH

i

OAc  Oac
8

Scheme 1 Taxanes in Taxus canadensis: the metabolites
4,5, 8 are new natural products.
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In order to confirm the assignments of the new metabolite §, it was acetylated. The 'H NMR of acetylated
§'* (two acetyls had been introduced) was identical to that of baccatin V1 a natural product which was reported
in Taxus baccata.'® Analysis '*'¢ of the NMR's revealed that metabolite S was 7,9-deacetyl baccatin VI.
The natural product § differed from 10-deacetylbaccatin III by two acety! groups at C-10 and C-13 and a
hydroxyl group at C-9. Low resolution FAB mass spectra as well as high resolution confirmed the formulas
of both metabolite § and its acetylated derivative. Indeed, MH" for metabolite § was found to be 631.27567.
C;3H,;0,, requires 631.27545. The acetylated derivative of 5§ MH* was 715.29679 with C3;H,;0,, requiring
715.29658. Metabolite 6 showed spectroscopic properties'” which agree with 2-deacetyl-5-decinnamate
taxagifine'® but has an acetyl group at C-2. The authors'® reported that the 2-acetyl derivative (which could
be identical to 6) had been published in a local chinese publication'®. It could belong to the structural group
B’ because of the substitution pattern at C4-CS, however, ring A is strikingly different . Metabolite 7 first
time isolated in T. canadensis was determined from spectroscopic data to be identical to 2-deacetyl-5-
decinnamoyltaxinine J a taxane previously isolated in Austrotaxus spicata®™. Metabolite 8 was a novel taxane
never reported previously in other yews. The same skeleton however with an OH at C-1, an OAc at C-10
and at C-7 has been identified in Taxus yunnanensis®'. In the 'H nmr of 82 we first note the presence of
three singlet methyl groups shielded as usual taxanes (Me-16, Me-17, Me-19). In the 2 ppm area we observe
four acetyls and 1 methyl doublet (Me-18) (very small coupling) embedded in this area. From the COSY
experiment we observe that the deshielded proton assigned to H-2 is coupled to a shielded doublet (H-3). The
AB observed normally for the C-20 oxetane is absent and is replaced by a methylene (two doublets with
coupling typical for a three membered ring) from an epoxide at a shielded position (3.4 ppm, 2.3 ppm). H-5,
H-6 and H-7 are connected together as shown in the COSY, and from the shielding observed for H-5 and H-7
(4.1 - 4.2 ppm) we can conclude that these positions are hydroxylated (no acetyls). The 9 and 10 positions
appear as a pair of doublets, one very deshielded (acetyl) and the other hydroxylated (no acetyl). The
deshielded proton is at 6.0 ppm which is too shielded to be adjacent to a double bond (this was also confirmed
by NOEd experiments?). The last spin system composed of H-13 and H-14 (connected from COSY) shows
that H-13 is deshielded by both an acetyl and a double bond. We observe four acetyl groups and only three
of them could be localized from their deshielding effect, we can therefore conclude that the last acetyl has
to be on a quaternary carbon. The only quaternary carbon is C-1. The relative stereochemistry of the
substituents was confirmed by NOEd experiments. The eight taxanes isolated and characterized from T.
canadensis show all the structure varieties found in other yews with the advantages that : i) they are isolated
from the needles and stems and ii) the relative amounts of the various taxanes differ from other yews. We
are therefore presently synthesizing various substituted taxanes.
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Assignments of the 'H nmr of 8 isolated from T. canadensis: H-2 (d): 5.314 J,5 = 3.5 Hz; H-3 (d):
3.054; H-5 (1): 4.186 Js 5,= Jog, = 3.0 Hz; H-6a,b: 2.1 - 1.95; H-7 (dd): 4.235 Jg, ;= 11.7, Jg, , = 4.7
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Me-18 (S) and Me-16 (S).
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