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.1BSTR.~CT.--Alkaloids of the Tasaceae are briefly surveyed. Compounds contain- 
ing the taxane nucleus are reviewed, including discussions of their isolation, nonien- 
clature, and 'H nmr, ms and X-ray anal?-ses. 

The Taxaceae are generally considered to include the five follon-ing genera : 
A metrtota.ws Pilger, d u s t r o t a s u s  Compton, P s e u d o t a m s  Cheng, Taxus  Linnaeus 
and Torreya  Arn (1): apparently, alkaloids have been found only in species of 
Taxus. 

The constituents of the needles and other parts of the English yew (TO.YZLS 
baccata L.) have been studied for over a hundred years. and there has been a con- 
fusing proliferation of very similar names for the isolated components and their 
derivativeb, e.g.. taxicatin; taxicin I and 11; taxine; taxine A, B, C, I and 11; 
taxinine: taxinine A, B. E. H, J, I< and L:  taxininol and anhpdrotaxininol; taxinol; 
txxiphyllin; taxiresinol and iso-taxiresinol; taxol; and taxusin. Alan\- of these 
nanieq do not refer to alkaloid;, and a number of them are not derivativei: of 
taxane. The most recent review of the different constituents of T .  baccata was 
published in 19'76 ( 2 ) .  

In  addition to T .  baccata, the follon-ing specieq also contain alkaloids: T.  bac- 
cala var. barroizi Barron (3), T.  baccate var.fructu luteo Pilg. (3). T .  breti folia S u t t .  
(4), T .  ca t lademis  Killd. (j), T .  chinens is  (Pilg.) Rehd. (6), T .  cuspidata  Sieb. & 
Zucc. ( T ) ,  T .  cusp ida ta  var. nana Rehd. (i), T .  Jastigiafa Lindl. 6- Gord. ( 8 ) ,  T .  
Jor idat ia  S u t t  (7) and T .  speciosa Florin (9). S o t  all of these species have had 
their alkaloids identified. 

After examining the taxane nucleus and surveying briefly the literature of 
taxine, this review xi11 diqcuss the available formulas, IH nmr, ms and X-ray data 
of various taxane derivatixw. 

SOMESCLXTL-RE XSD STRCCTURE OF TLLX4SE 
Prior to 1964, every worker in the field used his own system of numbering the 

taxane derivatives, but in that year three groups recommended numbering the 
molecule in the same manner (10. see 1). For sereral years this recommendation 
\vas followed; but in 1969, without explanation. another sj-stem numbered the 
methyl g r o u p  differently (ll), and both systems have been used since. In 1978 
the IUPXC published "Section F: Satural  Products and Related Compounds," 
recommending the latter sy.;teni (12. 4ee 2),  n-hich nas  based on an unpublished 
report also used b5- Chemical -4bstracts (13). 

It i- difficult to illustrate the caged structure of taxane and its derh-ative- in a 
two-dimensional dran ing. One p o 4 i l i t y  is sho\m in 3 : ring> A and C are folded 
back si0 that they are almoqt perpendicular to the "plane" of ring B, TT-liich iq in a 
boat-chair conformation. Thib structure (3), iiunibered according to the IUP-1C 

'The mention of firm names or trade products does not  imply tha t  they are endorsed or 
recommended by the C . S .  Department of Agriculture over other firms or similar products 
not mentioned. 

42.5 
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system, xi11 be used as the basis for the taxane compounds discussed in the foilon- 
ing sections. 

A BRIEF CHROSOLOGY 
I n  1856, Lucas isolated from T.  baccata an aikaloid called taxine (14) for u-liich 

the early research \vas revieu-ed by Henry in 1949 (15). Associated with crude 
taxine were color reactions n-hich, as Lefebvre discovered, n-ere due to a glucoGide 
that he isolated and called taxicatin (16). 

In  1921, Winterstein and Iatrides assigned to  taxine the empirical formula 
C37H51S010 (1'7) ; treatment with acid produced a crystalline nitrogenous com- 
pound, ClIHljSO2, n-hich appeared to  be 3-dimethylamino-3-phenyl propionic 
acid (18). I n  1922, taxine n a s  found in the Japanese yeu- ( T .  cuspidata) (19); 
in 1925, formulas were given for taxinolamine (C2lHa1KOs), taxic acid (C16H200j) 
and taxinol (C19Hz40j) produced from taxine (20). Besides taxine, Iiondo and 
Takahashi found a nitrogen-free compound, taxinine, in the alcohol extract of the 
needles of the Japanese yew (20). Later work revealed that taxinine n-as also a 
decompoqition product of taxine (21). Reduction of taxinine by Li41H4 pro- 
duced, among several compounds, an  ether-insoluble product called taxininol (22). 
After many >-ears of noork, the structures for taxinol and taxinine were finally 
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established as C20H320j (4a) and CajHq209 (sa), respectively (23). Bourbeau as- 
signed the name taxinine to a C3iHjiS3010 conipound isolated from the Canadian 
yen ( T  caiiadeiisis)  ( 3 ) ;  no further research on thiq conipound 4eenis to have 
been reported. 

I n  1934, Jesqer erroneously stated that -4niato and Capparelli found. in nddi- 
tion to taxine. an alkaloid called niilossine in the qeed. and needle. of the >ew 
(24) ; the colorles-, crystalline substance hniato and Capparelli called niilo--me 
TI as iiitrogen-free ( 2 5 ) .  

Graf (26) appear. to be the fir.t to recognize that taxine i- a mixture of a k a -  
loido, three of nhich lie calls taxine -\ (C3,HISSOIO), tasine B [C3,HjlSOo. nhich 
lie later revised to C3,H4&0, ( 2 i ) ]  and tasine C, for nhich he gal-e no formula. 

L! tligoe and con orkers found that the major a l ldoid (40cc) of the Engl ih  
)-en- n a4 tasine-I. occurring as an ester derivative of a tricyclic diterpenoid. taxicin-I 
(C:oH&B. 5b) (2s). I n  a ten-! ear period, they publiqhed ten paper- de-crihiiig 
their norli on tasine-I, taxine-11, and other taxane derivative.. In  196s LJ thgoe 
contributed a chapter on Taxzrs alkaloids (29) n liich covered the literature into 
1966 and hi. on n 1967 publications. 

I n  1963 Taylor extracted from the heartwood of T .  baccata a sub.tance he 
called baccatin (C20H300, or C3?H4,012) (30). ,1 different conipound. also called 
baccatiii and probably a niethoxy triterpene (C21H4504), \\-a- icolated froni J e n  
roots by Preusi and Orth (31). I n  order to distinguish the t n o  baccatinq, Halqall? 
and coworkers called Taylor's compound baccatin-I (C3?HUOl2). h t  the came 
time. they discovered baccatin-I1 (C32H4?O14) , baccatin-I11 (poqsiblj C31H3~Oli)~ 
baccatin-IT- (mu- 592) and a taxane tetraol (C20H3204, 6a) (32). 

I n  196i, Sakanishi and con-orkers isolated four new taxinine congener- from 
the Japanese yen : taxinine -4 (C26H3608, 5c) ,  taxinine H (C2BH3809, 5d). taxinine 
K (C26H3608, ?a) and taxinine L (C&f!t3~& ib)  (34). In  the folloning year, they 
reported the diqcovery of three niore congeners : taxinine B (C3iH44011, 5e) tasinine 
E (C3iH46010. 6b) and taxinine J (C~SH&&, 6c) (35). That sanie year. other 
Japanese workers reported isolation of taxusin (Ce8H400a, 6d) from the heartn ood 
of T .  czLspidata (36). Taxusin has also been found in T .  baccata, T .  bre7ifolia. T .  
f lor idana ( 3 i )  and T .  maire i  (Lemke & Lkveillk) S. I-. Hu (3s) .  The hydrolysis 
product of tasusin \\as identified as the fame tetraol (C20H3204, 6a) (36) found 
naturally occurring by Chan et al. (32). 

In  1969, Della Casa de Narcano and Halsall reported the isolation of seven 
nen- taxane derivatives a4 ne11 as taxusin from the heartwood of T .  baccata: taxa- 
4(20),11-diene-5a.9a.lO~.l3a-tetraol 9,lO-diacetate (C24H3606, 6e), taxa-4(20),11- 
diene-5a,TP,Sa,l03,13a-pentaol pentaacetate (C30H42010, 6f), taxa-4(20),1 l-diene- 
Pa.5a.9a.108,13a-pentaol pentaacetate (C3@&01@, 6g), tasa-4(20).11-diene-2a.5a, 
Ti3,9a, 1W. 13a-hexaol liexaacet at e (C32H44012, 6h), t axa-4 (20), 1 l-diene-2a.5a.76, 
103-tetraol 5,/,10-triacetate 2-a-niethylbutyrate (C31H460,. 8a). taxa-4(2On).ll- 
diene-2a,5a.T3.9a,lOJ-pentaol T.9.10-triacetate 2-a-methylbut~-rate (C31H4609, 8b) 
and ta.ia-4i20). 1 l-diene-2a.5cr,i8,9a9 108-pentaol 5 , i . g .  10-tetraacetate 2-a-niethyl- 
but? rate (C33H-no10, 812) (11). 

Della Ca-a de Narcano e2 al .  in 19'70 reviced the proposed forniula C3&=& 
for baccatin-I11 (39). They alzo e3tablished the structure of baccatin-I (now 
C32H44013, 9a) and iqolated the  5-deacetj-l derirative of baccatjn-I (C30H42012. 9b), 

'In his publications (32 ,  33;: Halsall repeatedly gives C5,H,:O12 as the composition for 
Taylor's haccatin and C,!H,:OI for tha t  of Preuss and Orth; both formulas are inesplicahly a t  
variance with statements of the authors quoted. 
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- 
as well as lp-liydroxybaccatin-I (C32H4,Ol4, 9c) (33)  and baccatin-V (C31H38011, 

loa) (40). 
Thereas Tyler had found taxine in the needles of the Pacific yeu- ( T .  brezijdolia) 

in 1960 (4), K a n i  et al .  isolated taxol (C47HjlS014, lob) from its stern bark in 1971 



JUL-AUG 19801 \iILLER : TAXUS ALKALOIDS 429 

(41). They also isolated taxol from several other T a x u s  species, including T .  
baccata and T .  cuspidata .  This compound showed considerable antileukemic and 
tumor inhibitory properties. 

I n  19 i5 ,  Della Casa de Narcano and Halsall determined the structurec of 
baccatin-I11 (nom- revised back to the 1966 formula, C31H38011, lOc), baccatin-IV 
(C32H44014, l l a )  , 1-dehj-droxybaccatin-IT' (C32H~Ol3, l l b ) .  baccatin-VI ( C 3 ; H d l ~ ,  
l lc)  and baccatin-VI1 (C36Hj2014, l ld)  (42). 

From 1966 to 1975, nineteen different taxane derivative. nere reported by 
Halsall and con-orkers in .even brief comniunications; a full paper covering this 
work has yet to appear. Their earliest report (32) listed the empirical forniula of 
baccatin-I1 as C32H4.1014; since that time, they have publi-lied the structure. of 
two isomeric compounds, 1 p - h ~  droxybaccatin-I (33) and haccatin-IT7 (42). The 
compound they originally called baccatin-I1 may hare  been identified later as 
13-hydroxj-baccatin-I. The original baccatin-IT' had a molecular weight of 392 
(32), but the compound called baccatin-IT' in 1975 (42) had a molecular neight of 
652, n liereas 5cu-deacetj lbaccatin-I (33) has a molecular XI eight of 594. Perhaps 
the latter was the compound originally called baccatin-IT. 

EXTR-1CTIOS PROCEDCRES 
Extraction methods, n-hen described in the literature. often have employed 

sulfuric acid-a rather harsh treatment for labile componentc. For example, 
Callow et al .  extracted yen- needles by soaking them in 17 H2S04 (43), n-liich has 
a p H  of 0.9; Sicholson used 1% H?S04 for 4 days (3); Bourbeau suggested that the 
alkaloid was most suitably extracted with lsc H2S04 (5) : and Lythgoe soaked 
yen- needleg seven days in O . G C c  H2S0, (44), which ha. a p H  of 1.1. Kondo and 
Taga, however, extracted the needles with methanol, evaporated the \olyent from 
the residue. but then extracted the residue 11-ith 2% H2S04 (G), which ha; a pH 
of 0.65. I n  contrast, petroleuni ether extraction of the heartn-ood of T .  baccata 
\\-a. used to  obtain the original baccatins (31, 32), and K a n i  et a l .  uyed alcohol 
to extract the steni bark of T .  breti jolia (41). 

Since baccatin-I11 is converted to baccatin-V under rather mild conditions (461, 
taxine might he an artifact produced b j  sulfuric acid extraction. Perhap. that 
i; x-lij tasine-I and taxine-I1 have never been isolated themselves and our 
knowledge of their structures come. only froni their derivatives (29). Milder 
extraction procedures, such as those used by King et a l .  (47j, Wani et a l .  (41) and 
Chan et a1. (32) ,  might be necessary to  obtain the alkaloids that are actually pre-ent 
in yew-. 
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TABLE 1. lH nmr data  for various taxane derivatives. Chemical shifts in 6 and couplings in Hz. 

Protons of carbon numhei 
Compound 
(reierence) 

~ 

1 2 3 5 1 6 a  ~ 6 9  1 7  1 9  10 

I?, ( S t ! .  . .  5.31 1 1 5.92 
d 

5.26 
dd 

J = h 2 .  
10 

_-___ 
6.06 
d 

J = 1 0  

5.i: 

5.55 3.12 
d d 

J=6.5 

1 

1 2; 
53 (511 . 

- 1  

I 

I I 

I 5; J=10 

6.1 
d 

J=10 

3.53 5.33 

6d (I1' ! ! 6.05 
d 

J=10.8 

6.10 
d 

J=10.8 

6.25 
d 

J = l l . 5  

6.05 
d 
J=10.5 

6.18 
d 

J=10.5 

5.56 
d 

J = 1 0  

_____ 

___-_ 
6.09 
a 

J=6,11 

6.12 
-___- 

6e ( I t ) . ,  . . . . .  . /  

6f (11) . . . . . .  . !  

i 
5.46 
q 

J = 2 , i  

6g (11) . . .  

5.55 
rl 

J = 3 , i  

3.22 1 5.48 I 

I d 
J = i  ~ 

5.33 5.94 

~ 2 3 , s  ~ L o . 5  

7b (34) , 1 2: 

J = 5  

6.12 
d 

J = 5  

I I l J=4,9  
d 

1 J = 2 . 5 , 6  , J = B  1 I 

1 5.0i ~ 5.64 
d 

J(1=5,9 I J = 1 0  
d 

J=IO 

5.98 
d 

J = l l  

___- 
5 . 8 5  
d 

J=5,9  J = l l  
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T ~ B L E  1. 1H nmr da ta  for various taxane derivatives Chemical shifts in 6 and couplings in Hz. 

Protons of carbcn number i icetate  
qignal 

5.56, 5.39 1.95. 2.06 
e e 1 2 06, 2.10 

0.95 

0 . N  

J = l  J = 8 . 5 ,  
20 20 

I 

4 7 ,  5.33 1 
b r s  b r s  

-- -- 
2.64  
ddd 

' 5 6 0  1 1 4 8  
I ddq b r d d  

_ _ _ _  

J = 1  5 J = - I , i ,  
;,lo 15 

J=Q, lO,  
15 

-- 5.86 __ 
c( 

j 1.63' 0.i5 

I 5 9 9  

I 
I I 

0 8 i  1 4 9 9 , 5 3 2 ,  
I 

I i I 

0.90 j 4.80 .  5.35 1 
I 

I I 
9 1  

I J = 2 , 8  

~- 1- 
I 
1 -  --- 3 4 5  

9 
J=i  

~~ ~~ 

2.50 1 2.44 1.68 
d d dd 

J = 2 . 5 ,  i J = 5 , 2 0  
20 ~ 

1.68= 1.14. 2 . l i  0 82 i 4 82, 5.30 
I 
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TABLE 1. Continued. 

I 
I Protone of carbon number 

Compound 1 
(reference) 

2 3 ~5 ~ 6 a  1 6 g  ~i ! 9  ~ 1 0  

10b (41) -- 5 6 8  1 3 8 0  4 92 

I 

d d 

1oc (42) ' 1 -  5 6 2  

~ 5.95 1 6 i 2  

~ 5.92 6.18 
d d 

~ J=ll  J = l l  

d 
J=ll J = l l  

5.50 i 5.94 1 b r t  d 
I5=8 1 J = l l  i J = l l  

I I I I I I I I - 
a.lssignment made by present author. 
bReasaipnment made by present author. 
eyalue determined by present author. 
"These tm-o ralues may beinterchanged ( 4 9 ) .  
.This diketone n'ae prepared from tasol (411. 
'This diketone n-as prepared from baccatin-I11 (42) .  

IH KUCLEA4R AIAGKETIC RESOSAXCE 
The most definitive work on the lH nmr of taxane derivatives has been con- 

ducted by Lythgoe and cou-orkers (48-50) and Nakaiiishi and cov-orkers (34, 35, 
51). The chemical shifts for the four methyl groups (see e.g., 3f) have been care- 
fully studied by Lythgoe's group. Since C-18 is attached to a double-bonded 
carbon, it's protons appesr farthest downfield of the four (62.0-2.3) (48, 51). 
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TABLE 1. Continued. 

Protons of carbon number I 

The farthest upfield shift (S0.T-1.2) has been assigned to the proton- of C-19 
(AS! 50), except TT hen affected by other groups (see belox). According to Sakani-hi 
and conorkers, the  t n o  geminal methyl groups (C-16 and C-17) are coupled to  
each other (51);3 the higher field signalj (61.1s-1.34) of the two have been assigned 

3Ho~iever, 1H nmr spectra of these compounds available in the author's laboratory shoF  
little, if any, apparent coupling bet-xeen protons a t  C-15 and C-16. 
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to  C-1T and the lower field signals (61.47-1.69) have been assigned to C-16 (48, 
50, 51). See the aqsignments listed in table 1 for 5-0-cinnamoyltaxicin-I triacetate, 
5f. When the methylene group at C-20 is oxidized to  give a @-hydroxy group, a 
transannular interaction produces a downfield shift in the C-19 protons to 61.30 
or 1.38 (50). This reasoning accounts for the assignment of 61.24 to the C-19 
protons of baccatin-I (9a, 33). Also, when an oxo group is attached to C-9 (12), 
there are displacements in the shifts for protons on C-2, C-3, C-16 and C-19 
(49, 50). (Sote assignments for 9-oxo-3-0-0-phenylpropionyl-taxicin-I1 diacetate 
(12) in table 1, particularly the large upfield shift for the protons of C-16.) 

The chemical shifts for the four methyl groups of baccatin-V, 10a (61.04, 1.10, 
1.62, 1.99) were not assigned by Halsall and coworkers (40)) but when more oxetan 
compounds were found, definitive assignments ivere made for these methyl groups 
(42). The 0-oxetan ring causes the C-19 protons to move downfield to 61.54 (42). 
(See table 1, compounds l l a  and l l b  as examples.) However, when an oxo 
group at  C-9 is also present, as in baccatin-I11 ( ~ O C ) ,  the value of the C-19 protons 
is shifted even further downfield to 61.65 (42). At the same time, the presence of 
the 9-oxo group causes an upfield shift of about 0.7 ppm in the value of the C-16 
protons. 

The AB quartet of the C-9 and C-10 methine protons is quite distinctive and 
is centered at  about 66 (e.g., in 5f). When an oxo group is present a t  C-9, as in 
12, the signal of the C-10 proton is a singlet a t  66.65; but in baccatin-111 (1Oc) 
and baccatin-V (loa), this singlet is at  66.30 and 6.83, respectively. The only 
difference in these two compounds is the configuration of the hydroxyl on C-7. 
In  baccatin-TT (loa) the OH is (Y and it can hydrogen bond to the e-acetoxy group 
at  C-4. I n  baccatin-111 ( ~ O C ) ,  the C-7 hydroxyl is 6; the (Y acetate at  C-4 is 
free to rotate and its carbonyl can shield the (Y proton a t  C-10 and possibly a t  
C-3 as well. 

Reduction of the C-13 oxo group, as in taxusin (6d) and taxa-4(20),11-diene- 
2(~,5(~,7~,9a,lO~,13(~-hexaol hexaacetate (6h), has little effect on the position of 
the signal for the C-16 protons but shields the C-17 protons (50). However, 
the 0-H a t  C-13 is coupled to the protons of C-18, producing a doublet (J=1.5 
Hz) (35). If this doublet is not observed, there should be a broad singlet visible; 
Halsall and coworkers make no comment on the multiplicity observed for the 
C-18 protons of compounds 6d-6h (ll),  9a-9c (33), 10a (40), 1Oc (42), l la - l ld  
(42). As none of the shifts for acetate groups were given for these compounds, 
some C-18 values in table 1 may be in error. The chemical shift of the C-13 
proton shows the typical upfield shift if the acetoxy group at  C-13 is replaced with 
hydroxyl (40); compare 10b or l l a  with 1Oc. 

The chemical shifts, multiplicities and couplings for the protons of carbons 
6, i. 13 and 14 were based on nuclear Overhauser effect experiments for taxinine 
B (5e) and taxinine E (6b) (35). 

There is disagreement in the literature surrounding some of the chemical shifts 
for baccatin-V (loa) and the oxidation product (13) of taxol. The 6-values assigned 
to the methyl groups of baccatin-V by Wani et al.  (41) n-ere not so assigned in their 
literature source (40). The chemical shifts quoted by Della Casa de Marcano 
and Halsall for the methyl groups of the diketone (13) from taxol (42) differed 
from those given by Wani et a l .  (41) (table 2 ) .  Apparently, Wani et al. were 
unaware of Lj-thgoe’s work demonstrating the effect of the C-9 oxo group on the 
methyl protons at  C-16 and C-19 (49, 50) for baccatin-T; taxol, and its corre- 
sponding diketone (41). On the other hand, Della Casa de Narcano and Halsall 
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appear to be unaware of the small coupling bet-n-een the C-13 PH and the C-1s 
methyl protons (35) for baccatins-I11 and -T’ or they n-ould not have assigned a 
peak at 62.25, probably due to an acetate, for the C-1s methyl group in baccatin-I11 
(1Oc in table 1) (Q),’ The protons of the acetate methyl group produce a strong, 
sharp singlet and should be diatinguishable from other methyl signals. Experi- 
ments in our laboratory indicate a doublet or broad singlet at  61 . i 8  as the shift for 
the C-18 methyl proton4 of taxol (lob) and the tn-o acetate signals are at 2.20 and 
2.36. Further, results for the diketone (13) indicate that the two dou-nfield 
signals. 62.18 and 2.28 in table 2, are due to the tu-o acetate protons and that the 
C-18 methyl qignal is at 62.08. 

TABLE 2. Chemical shifts (6) for methyl groups of the diketone (13) from taxol.a 

Assignments by: 

Carbon number ~ 

Della Casa de RIarcano , 
and Halsall (42) 1 Wani et a l .  (41) ! Present author 

4 OAC ‘ 2 0 8  __ p~ 2 1 8 k 2 . 2 8  
10 OAc 2 28 
16 i 1 6 6  1 26 ~ 1 2 6  

~ 

17 1 1 26 1 20 1 20 
2 08 18 i 2 18 2.28 

19 1 20 1.66 1 66 
I 

I I 

ST-alues determined by Wani et a l .  (41). 

X-RAY CRYSTALLOGRAPHIC ASALI-SIS 
Chan et al. determined the structure of taxa-~(20),11-diene-5a,9a,lOP,13ol- 

tetraol (6a) on the basis of the X-ray analysis of the p-bromobenzoate of the 
dihydro-anhydro-acetonide of the tetraol (32). 

The configuration of taxinine (5a) has been determined by X-ray analysis 
of the 14-bromo derivative of taxinol tetraacetate (4b) ( 5 2 , 5 3 ) .  The six-membered 
ring A (see 3) is a distorted boat cis-fused to the eight-membered ring B, which 
has a “boat-chair” conformation; the six-membered ring C has a distorted chair 
conformation and if trans-fused to ring B (53 ) .  The X-ray analysis of baccatin-V 
(loa) similarly shows a distorted boat conformation for ring A, the “boat-chair” 
form of ring B, the distorted chair conformation for ring C, and, in addition, an 
essentially planar oxetan ring (54). 

In  order to obtain a crystalline derivative suitable for X-ray analysis, Wani 
et al. hydrolyzed taxol to a tetraol and a nitrogen-containing a-hydroxy methyl 
ester (41). The latter two compounds were derivatized and subjected to X-ray 
crystallography, but full details of the X-ray analysis apparently were never 
published. 

-1IASS SPECTROMETRT 
Kurono et al. have 

stated that the 1011- volatility of taxinine derivative< makes them unsuitable for 
Little ms data on taxane derivatives is in the literature. 

4Unpublished irradiation experiments in our laboratory established 62.01 id, J =  1) as the 
signal due to  the C-18 protons of baccatin-I11 (1Oc) and 61.99 (d, J=l .5)  as the signal due to 
the C-15 protons of baccatin-V (loa). The acetate signals were a t  62.20 and 2.24 for 1Oc and 
at  2.20 and 2.36 for loa. 
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ms, although they did report ms data on taxinol (4a) and its derivatives (23). 
Wani et al. mention only four ms peaks: 11+ for taxol (lob), 11f for the diketone 
(13) obtained from taxol, 11-18 for the nitrogen-containing a-hydroxy methyl 
ester from methanolysis of taxol, and 11-18 for the tetraol obtained from the same 
reaction (41). Della Casa de 1Iarcano and Halsall mention ms in two papers 
without giving any data (11 and 33) and in a third paper give only one value, 
m/e 575, for baccatin-VI1 (l ld) (42). They attribute this value to a loss of water 
and the hexanolyoxy group from the molecular ion but list it as 11-115 instead of 
AI-133. S o  details are given in any of the above references as to how the results 
were obtained. 

Receiced 9 January 1980. 
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