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Abstract—Reactions of [3,5, 7H3]-2-tosyloxytropone 1b) in DMSO with enolates that, like sodium ethyl acetoacetate or sodium diethyl
malonate, bear a leaving group, occur at C-7, followed by either sequential protonation at C-2, 1,6-elimination, and intramolecular hetero-
cyclization (to give 1-oxaazulan-2-ones), or sequential sulfinate loss and intramolecular heterocyclization (to give furanotropones). The latte
is the exclusive route with enolates that, like sodium acetylacetonate, do not bear a leaving group. 9-Tosyloxyisocdlshigtaves like
2-tosyloxytropone, giving the produd6 of C-11 attack, whereas 10-tosyloxycolchicider) resists attack at C-8 and only a very slow
nucleophilic attack at C-10 by the enolate to gh8is observed. Hydroxylic solvents do not allow any of these proce€s2800 Published

by Elsevier Science Ltd. All rights reserved.

Simple troponoids have long found use as syntHomkile corresponding 1-oxaazulan-2-ohén fair yield as a single
their condensation products with enolates that bear a leavingproduct (Scheme 1). Detailed NMR and MS data (Experi-
group are a recent addition to this methodology, specifically mental) confirm the structure.

adapted to the synthesis of guaianolides and octalattins.

The basic knowledge of these reactions of troponoids with It should be noted that in absolute EtOH the reactions
enolates dates from the early 1970before which no reportedly took a different course. Thuda and diethyl
detailed study of the mechanism of the reactions of tropo- malonate led to only traces & while the major product
noids withN- andO-nucleophiles had been carried dun was 8-hydroxy-3-carboethoxy-1-oxa-azulan-2-oné).3(
addition, no extension of these reactions to colchicinoids With ethyl acetoacetate, 8-hydroxy-3-acetyl-1-oxaazulan-
has appeared. The usefulness of these reactions in synthesia-one {¥) was a by product (9%) in place 8&, while the
could be amplified by a clarification of both these aspects, major product (76%) waga.>

which was the aim of this study.

Enolates that lack a leaving group had not been investigated
before in this context. Using acetyl acetonate in DMSO, we
have obtained furanotroporda in low yield from la
Deuterium labeling shows that C-7 is attacked by the
enolate to givedb. Both structures are fully supported by
NMR and MS data (Experimental).

Troponoid Series

The reactivity of 2-tosyloxytroponel@) toward sodium
ethyl acetoacetate in DMSO was first studied, isolating the
1-oxaazulan-2-on2aand the furanotropon@a, both in low
yields (Scheme 1). Detailed NMR and MS analysis (Experi-

mental) support structurgaand confirm the assignment of be conceived that intermedia8 deriving from attack by

2a° Deuterium labeling of 2-tosyloxytropondlf) proves .
that these reactions occur by C-7 attack of the enolate on thethe enolate at C-7 of the substrate, can take either one of two

troponoid, substantiating an early hypothesis from non- main pathways. Pathwag involves protonation at C-2 to
labeled material. give intermediate9, followed by the loss of toluensulfonic

acid (or deuterotoluensulfonic acid) to give intermeditde
or 11. The latter only is stereochemically prone to intra-
molecular condensation to givea (or 2b). Pathwayb
involves loss of sulfinate, followed by intramolecular

Keywqrds i_alkalmd_s; clolchlcm0|ds; furans; cyclisation; enolates; lactoni- condensation at the acetyl moiety and loss of water to
sation; regioselection; solvents and solvent effect.

* Corresponding author, Telz39-0583-490282; fax: 39-0583-490282;  dive 3a (or 3b) via 13. No products from the putative
e-mail: fpietra@discat.unipi.it intermediate14, which could result from the alternative

These observations can be fitted into the general reactivity
Scheme 2. As for the reaction by ethyl acetoacetate, it can

Using diethyl malonate as an enolate we obtained the
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Scheme 1Reactions of 2-tosyloxytroponéd) or [3,5,72Hs]-2-tosyloxytropone 1b) with sodium acetyl acetonate, ethyl acetoacetate, or diethyl malonate in
DMSO, unless otherwise stated.

intramolecular condensation at the ester group, were Colchicinoid Series

noticed. With diethyl malonate, unproductive inter-

mediates of typd 0 are not formed, so a high yield &fis In view of the better yields of condensation products
obtained. obtained for troponoids with diethyl malonate, the latter

was chosen to explore the behavior of colchicinoids. 9-
Finally, with acetyl acetonate the routiecannot take place  Tosyloxyisocolchicide15) behaves like 2-tosyloxytropone,

and only routeb occurs, leading tda (or 4b). giving a single productl6, which can be imagined to result
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Scheme 2Proposed mechanism for the reaction of 2-tosyloxytropdag With sodium ethyl acetoacetate.
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Scheme 3Reactions of 9-tosyloxyisocolchicid&%) or 10-tosyloxycolchicideX7) or 10-chlorocolchicineX8) with sodium diethyl malonate in DMSO.

from C-11 attack by the enolate (Scheme 3). Strucliris
fully supported by MS and NMR data (Experimental), the
latter perfectly fitting deductions from the energy-
minimized structure (Fig. 1.Difficulties in small-scale

supported by NMR and MS data (Experimental), implies
attack by the enolate at C-10, in contrast with all the obser-
vations above for either the troponoids or colchicinakl
Lack of formation of products from attack at C-8 by carbon

reactions in recovering products that are strongly adsorbednucleophiles with 1-tosyloxycolchicide finds analo%}]/ in the

by the chromatographic support, and formation of colchi- behavior of this substrate toward either am

ceine, account for the low yield of isolatdd.

10-TosyloxycolchicideX7) or, with better yields, 10-chloro-
colchicide (8), also gave a single product9, albeit in
sluggish reactions where much of unreact&r 18 were
recovered (Scheme 3). Structurg, which is fully

Ot

Figure 1. Strain-energy minimized conformation for compouttl

e
amidines’ Such an inversion of reactivity may tentatively
be attributed to steric hindrance in the tetrahedral inter-
mediate for attack at C-8, which overcomes an electronic
preferencé.We have no evidence for radical anion routes.

Perspective

This work represents a rationalization, on the basis of novel
observations as to solvent directivity of the reaction course,
for annelation reactions of troponoids with enolates that
carry nucleofugic groups. Although yields have not been
optimized, these reactions proved applicable to isocolchici-
noids and colchicinoids, annelating a butenolide ring to the
cycloheptatrienone moiety, with transposition in the first
case and no transposition in the second one. These tetra-
cyclic products could hardly be obtained by current tech-
nologies. The colchicinoid framework is often endowed
with powerful biological activities,in particular hindering
the polymerization of tubulin, where the interaction sites
with colchicine are known® These points of contact are
altered drastically in compound$ and 19, while offering
new opportunities for interaction in the same critical region
that warrant biological assays to be carried out.

Experimental
General

All evaporations were carried out under reduced pressure.
Yields are given on reacted substrate. DMSO was dried on
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3 A molecular sieves and was stored underimNSchlenk
tubes. TLC: Merck Kieselgel 60,5, plates. Reversed-phase
HPLC: Spherisorb RP18,>250 mm, with 1:1 MeCN-
H,0, flux 3 mL min . IR: Perkin—Elmer 1725X FT-IR
spectrometer. UV: Perkin—Elmer Hitachi 200 spectro-
photometer;A max in Nm, in mol * L cm™%. NMR: Varian
XL-300 spectrometer ' 299.94 MHz, *3C 75.43 MHz)
operating under inverse detection, or, when indicated,
Varian Gemini BB200 spectrometei{ 199.975 MHz and
13C 50.289 MHz):6 in ppm rel. to internal MgSi (=0 ppm)
andJ in Hz; assignments from DEPT ar#, *C COSY.
The number of protons given for eatti NMR signal often
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Data of 2-methyl-3-ethoxycarbonyl-8-cyclohepta[b]-
furan-8-one (3a). UV A, {(MeOH) nm/(loge) 350, 335,
320, 310 series of sh, 297 (3.70), 258 (3.98)ax (Nujol)
1709, 1614, 1577, 1541, 1515 chdy ((CD3),SO) 8.20 (1
H, ddd,J=0.6, 1.0, 11.2 Hz, 4-H), 7.47 (1 H, dddd=0.6,
1.0, 8.6 Hz, 12.4, 6-H), 7.22 (ddd=0.8, 8.6, 11.2 Hz,
5-H), 7.17 (1 H, tddJ=0.8, 1.0, 12.4 Hz, 7-H), 4.36 (2 H,
g,J=7.0 Hz, (H,CH3), 2.74 (3 H, s, CH#C2), 1.36 (3 H, t,
J=7.0 Hz, CHCH,); &4 (200 MHz, CDC}) 8.35 (1 H, d,
J=11.1 Hz, 4-H), 7.34 (1 H, m, 6-H), 7.31 (1 H, m, 7-H),
7.10 (1 H, ddd,J=11.1, 8.6, 1.0 Hz, 5-H), 4.42 (2 H, q,
J=7.0Hz, H,CH;), 2.82 (3 H, s, EI;-C2), 1.43 (t,

results from decoupling and other techniques and not from J=7.0 Hz, CHCHj). 8¢ ((CDs),CO) 175.37 (s, C-8),

integration for non-first order spectra with protons of widely
different relaxation properties. MS (El): Kratos MS80 with
home-built data systenmyz (rel.%).

General procedure for the reactions of enolates with
either troponoids or colchicinoids

To a stirred suspension of MeONa (ca. 2 mmol) in
dried DMSO (4 mL) at room temperature was added the
enolizable reagent, in a 1.2 molar excess undgfdllowed

by the troponoid or the colchicinoid (ca. 0.9 mmol), by
which the mixture turned immediately to orange-red in
color. The mixture was stirred for 30 min, unless otherwise
stated, and then it was acidified with dilute HCI (0.5 M,
5mL) and was extracted with CHECI(10x3 mL). The
organic phase was washed three times wit®H5 mL),
separated, dried over BBO, and evaporated. The
residue was subjected to TLC purification with,@&t
unless otherwise stated. No optimization of yields was
performed.

Reaction of 2-tosyloxytropone (1a) with sodium ethyl-
acetoacetate

Using MeONa (0.083 g, 1.54 mmol), ethyl acetoacetate
(0.20 mL, 1.6 mmol), andla (0.194g, 0.7 mmol) in
DMSO (4 mL), we obtained®a>** (0.033 g, 0.175 mmol,
25%) as a yellow solid, mp 207—208, EtOH; lit3 208—
209C; R; 0.57, and3a (0.022 g, 0.095 mmol, 13.5%) as a
colorless semi-solidR; 0.43.

Data of 3-acetyl-H-cyclohepta[b]furan-2-one (2a).UV:
Ama{MeOH) nm/(log €) 416 (3.9), 271 (3.8), 247vmax
(Nujol) 1733, 1654, 1617, 1584, 1532, 1262¢Cm sy
((CDy),CO) 9.13 (1 H, ddd,J=0.6, 1.0,11.3 Hz, 4-H),
7.91 (1 H, ddd,J=1.1, 8.9, 11.3Hz, 5-H), 7.83 (1 H,
dddd, J= 0.6, 1.1, 9.4, 10.0Hz, 7-H), 7.78 (1 H, dd,
J=1.7, 9.4 Hz, 8-H), 7.63 (1 H, dddd}=1.0, 1.7, 8.9,
10.0 Hz, 6-H), 2.88 (3 H, s, COG}H 64 (CDCl3) 9.19 (1
H, d, 10.8 Hz, 4-H), 7.69 (1 H, ddl=10.8, 8.9 Hz, 5-H),
7.57 (2H, m, 7-Hand 8-H), 7.42 (1 H, m, 6-H), 2.63 (3H, s,
COCH). é¢ (CDClg) 195.10 (s,COCHg), 167.53 (s, C-2),

159.12 (s, C-8a), 153.29 (s, C-3), 140.83 (d, C-5), 136.55 (d,

C-7), 135.00 (d, C-6), 131.76 (d, C-4), 120.09 (d, C-8),
103.57 (s, C-3a), 30.08 (q, @H;). m'z 188 (36, M),
173 (100, [M—Me]"), 89 (23), 43 (23). HR-MS: M,
found 188.04730.005. G;HgOF requires 188.0473);
[M—Me]", found 173.023%0.001. GHsO3 requires
173.0239).

164.92 (s, COO), 162.54 (s, C-2), 154.50 (s, C-8a), 138.46
(d, C-7), 136.42 (d, C-6), 129.98 (d, C-5), 129.59 (s, C-3a),
128.31 (d, C-4), 111.84 (s, C-3), 60.84 QtH,CH,), 14.72

(g, CH3-C2), 14.05 (g, CHCH2). miz 232 (100, M), 204
(44, [M—COJ"), 187 (36, [M-OE{]'), 175 (96,
IM—CO-Efl"),” 159 (40, [M-COE{"), 131 (21,
[M—CO—-CO.Et]"), 77 (31), 43 (48). HR-MS: M, found
232.0735:0.001. GaH.,0; requires 232.0736).

Reaction of [3,5,72H]-2-tosyloxytropone (1b) with
sodium ethyl acetoacetate

Following the same procedure—with the same amounts of
reagents—as for the undeuterated compouidand 3b
were obtained as semi-solids in similar yields.

Data of [5,7-H]-3-acetyl-2H-cyclohepta[b]furan-2-one
(2b). vmax (Nujol) 1734, 1653 cm'. [Found: C 69.5; H
5.1. G HgD,O3 requires C 69.47%, H 3.16%, D 2.10%].
8n (CDCls, 200 MHz) 9.20 (1 H, br.s, 4-H), 7.57 (1 H,
br.s, 8-H), 7.42 (1 H, br.s, 6-H), 2.63 (3 H, s, CBg. 8¢
(CDClz, 50 MHz) 194.9 (sCOCHg), 167.6 (s, C-2), 134.9
(d, C-6), 131.7 (d, C-4), 120.1 (d, C-8), 30.1 (q, Ci).

Data of [5,7H,]-2-methyl-3-ethoxycarbonyl-8H-cyclo-
hepta[b]furan-8-one  (3b). vmax (Nujol) 1710 cm™.
[Found: C 66.8; H 6.0. GH:,D,0, requires C 66.67%, H
4.27%, D 1.71 %,]5 (CDCl; 200 MHz) 8.35 (1 H, br.s,
4-H), 7.34 (1 H, br.s, 6-H), 4.42 (2 H, q, ®GCH,), 2.82 (3

H, s, CHy), 1.43 (3 H, t, OCHCHj). 8¢ (CDCls, 50 MHz)
175.4 (s, C-8), 165.0 (s, COO0), 135.9 (d, C-6), 129.3 (d,
C-4), 61.0 (tCH,CHs), 15.2 (q,CH5-C2), 14.4 (g, CHCHy).

Reaction of 2-tosyloxytropone (1a) with sodium acetyl-
acetonate

Using MeONa (0.116g, 2.15mmol), acetylacetone
(0.26 mL, 2.53 mmol), andla (0.260 g, 0.94 mmol) in
DMSO (4 mL), we obtained4a (0.025¢g, 0.12 mmol,
13%) as a colorless semi-soliB; 0.12, besides an orange
colored, unidentified material (0.038 @3 0.77.

Data of 2-methyl-3-acetyl-8-cyclohepta[b]furan-8-one
(4a). UV A nha{MeOH) nm/(loge) 350, 335, 320, 310 series
of sh, 298 (3.70), 258 (3.96¥max (Nujol) 1666, 1611, 1577,
1515cm ™. 6,4 ((CD3),CO) 8.33 (1 H, dddJ=0.8, 1.0,
11.3 Hz, 4-H), 7.15 (1 H, dddJ=0.8, 8.6, 11.3 Hz, 5-H),
7.42 (1 H, dddJ=1.0, 8.6, 12.4 Hz, 6-H), 7.16 (1 H, ddd,
J=0.8, 0.8, 12.4 Hz, 7-H), 2.87 (3 H, s, COQH2.64 (s,
CHs-C2). 64 (CDCl;, 200 MHz) 8.40 (1 H, dJ=11.1 Hz,



M. Cavazza et al. / Tetrahedron 56 (2000) 1917-1922 1921

4-H), 7.36 (1 H, m, 6-H), 7.29 (1 H, m, 7-H), 7.07 (1 H, ddd, Data of (S)-N-(5,6,7,11-tetrahydro-1,2,3-trimethoxy-12-
J=1.1,8.6,1.0 Hz, 5-H), 2.87 (3H, s, COG}2.63 (3 H, s, ethoxycarbonyl benzo[a]heptaleno[8,9-b]furan-11-one-
CHs-C2). 8¢ (CDCl3, 50 MHZz) 194.8 (sSCOCHg), 173.4 (s, 7-yl) acetamide (16).UV Ap{MeOH)/nm/(loge) 431,
C-8), 163.9 (s, C-2), 138.4 (d, C-7), 136.4 (d, C-6), 129.9 (d, 264, 220 (4.5) (in EtOH the absorption maxima are shifted
C-5), 128.9 (d, C-4), 31.5 (dzOCH5), 15.7 (q,CH3-C2). to 433, 263, and 222 nm). CB (Ae) (EtOH) 270 (-11.3),
m'z202 (76, M"), 187 (11, [M—Me]"), 174 (14, [M—-CO] "), 242 (+4.2), 215 £9.9). vmax (Nujol) 1756, 1751, 1650,
159 (100, [M-MeCOJ"), 131 (8, [M—CO—COMe]", 43 1582, 1516, 14675y ((CD3),CO) 8.97 (1 H, s, 13-H), 7.98
(33); HR-MS: M" found 202.063%0.005. G,H;,03 (1 H, br. d,J=6.7 Hz, NH), 7.88 (1 H, dJ=10.4 Hz, 9a-H),
requires 202.0627. 7.63 (1 H, dJ=10.4 Hz, 8-H), 6.82 (1 H, s, 4-H), 4.55 (1 H,
ddd, J=4.1, 6.7, 12.8 Hz, 7-H), 4.27 (2 H, m, ®{3CHy),
3.93(3H,s,CHO-C3),3.90(3H,3H,s, CD-C2),3.71 (s,
Reaction of [3,5,72H]-2-tosyloxytropone (1b) with CHBO(-Cl), 2.6%0(1 H), ddeiz.l, 5_0'12_8&,_)'2’ 5)-I-|bro-S)(,
sodium ethylacetoacetate 2.34 (1 H, dddJ=6.2, 12.8, 12.8 Hz, 5-ro-R), 2.22 (1 H,

. . ddd, J=6.2, 12.8, 12.8 Hz, 6-tpro-S), 1.99 (1 H, dddd,
Following the same procedure—with the same amounts of 3_4 1 509 10212.8 Hz 6-Hpro-R), 1.93 (3 H, s
reagents—as for the undeuterated anadtigwas obtained COCI—L), 130 (3' H ot 3=7.0 Hz, bCHCHg); NOE.
as a semi-solid in similar yield. ((CDy),CO): enhancements of 7% at 12-H on irradiation

CH;O-C1, and vice versa; 9% at 4-H on irradiation at
Data of [5,72H,]-2-methyl-3-acetyl-8H-cycloheptalb]- ~ CHiO-C3; 4% at 4-H on irradiation at 5-Hic ((CD;),CO)
furan-8-one (4b). vmax (Nujol) 1667 cnt. [Found: C 169.49 (s), 165.32 (s) 164.04 (s), 157.94 (s), 155.58 (s),
71.1; H 5.7. G,HgD,0; requires C 70.58%, H 3.92%, D  152.47 (S), 151.73 (s), 150.44 (s), 149.82 (s), 142.37 (s),
1.96%]. 8, (CDCls, 200 MHz) 8.40 (1 H, br.s, 4-H), 7.36  135.46 (s), 134.39 (d, C-13), 131.37 (d, C-9), 127.03 (s),
(1 H, br.s, 6-H), 2.87 (3 H, s, COG} 2.63 (3 H, s, CH). 118.73 (d, C-8), 108.36 (d, C-4), 94.44 (s), 61.89 (q,
CH;0-C1), 61.18 (q,CH;0-C2), 60.29 (t, @H,CHy),
56.37 (q,CH;0-C3), 53.39 (d, C-7), 37.62 (t, C-5), 22.60
Reaction of 2-tosyloxytropone (1a) with sodium diethyl (g, NHCQCHy), 14.66 (g, OCHCHg), while signals for C-6
malonate were buried under the solvent signat¥z481 (2, [M]"), 407
(4, M—NH,COMe—Me] "), 368 (2), 28 (100); HR-MS: M
Using MeONa (0.130g, 2.4 mmol), diethyl malonate found 481.17220.005. GgH,;NOg requires 481.1737).
(0.44 mL, 2.9 mmol) andla (0.298¢g, 1.1 mmol) in
DMSO (4 mL), we obtained (0.098 g, 0.45 mmol, 42%),
R: 0.66 as a yellow crystalline solid, mp 129—-2B80from Reaction of 10-tosyloxycolchicide (17) or 10-chloro-
Et,O (lit.> 129—-130C). colchicide (18) with sodium diethyl malonate

MeONa (0.021g, 0.39 mmol) and diethyl malonate
(0.100 mL, 0.66 mmol) were mixed witll7 (0.062 g,
0.11 mmol) in DMSO (2 mL) and the mixture was stirred
for 1 h. From the residue of work up, a TLC yellow spot at
R 0.64 was extracted and subjected to reversed-phase
HPLC, obtaining19 (tg 6.3 min, 0.001 g, 0.0021 mmol,
10%) and unreacted? (tr 9.0 min, 0.049 g, 0.088 mmol,
80%). In a better proceduré7 was replaced with 10-chloro-
colchicide (8);*> work up as above gavé9 (R 0.66,
0.025 g, 0.052 mmol, 29%) and unreact&8 (R; 0.49,
0.029 g, 0.072 mmol, 40%).

Data of 3-ethoxycarbonyl-H-cyclohepta[b]furan-2-one
(5). UV A pnadMeOH) nm/(loge) 398 (3.9), 260, 247v pax
(Nujol) 1764, 1689, 1654, 1587, 1531, 1270¢Cm by
((CD3),CO) 8.79 (1 H, dddJ=0.8, 1.0, 11.4 Hz, 4-H),
7.82 (1 H, dddJ=1.1, 8.9,11.4 Hz, 5-H), 7.71 (1 H, dddd,
J=0.8, 1.0, 9.4, 10.5Hz, 7-H), 7.63 (dd=1.4, 9.4 Hz,
8-H), 7.51 (1 H, dddd,J=0.8, 1.4, 8.9, 10.5 Hz, 6-H),
432 (2 H, q, ®,CH3), 1.34 (3 H, t, CHCH3). &c¢
((CD3),CO) 164.94 (s, COO0O), 163.87 (s, C-2), 159.32 (s,
C-8a), 155.30 (s, C-3), 140.98 (d, C-5), 137.61 (d, C-7),
135.06 (d, C-6), 130.71 (d, C-4), 129.30 (s, C-3a), 120.06
(d, C-8), 60.57 (t,CH,CHs), 14.66 (q, CHCHs). m/z 218
(60, M"), 173 (100, [M-OEt]"), 146 (97, [M—-CO,E1]"),

89 (34), 63 (20). HR-MS: M found 218.057%0.005.
C1.H1¢05 requires 218.0576.

Data of (S)-N-(5,6,7,11a-tetrahydro-1,2,3-trimethoxy-11-
ethoxycarbonyl benzo[a]heptaleno[7,8-b]furan-10-one-
7-yl) acetamide (19).UV A (MeOH) nm/(loge) 425,
263, 235 (4.4). CD\ (A€) (EtOH) 427 -2.6), 330 (-3.6),
270 (+1.7), 235 (+7.6), 223 (-15.1). 64 ((CD5),CO) 8.66
Reaction of 9-tosyloxyisocolchicide (15) with sodium (1 H,d,J=11.8 Hz, 12-H), 7.80 (1 H, d]=11.8 Hz, 13-H),
diethyl malonate 7.78 (s, 8-H), 6.85 (1 H, s, 4-H), 4.56 (1 H, ddi;4.1, 6.7,

12.8 Hz, 7-H), 4.32 (2 H, m, O&,CHs), 3.92 (3 H, s,
Using MeONa (0.033 g, 0.61 mmol), diethyl malonate CH;O-C3), 3.88 (3 H, s, CED-C2), 3.66 (3 H, s, CkD-
(0.130 mL, 0.86 mmol), and 9-tosyloxyisocolchicide C1),2.66 (1 H, dddd)=2.1, 5.0, 12.8 Hz, 5-Hbro-S), 2.36
(0.099 g, 0.18 mmol) in DMSO (2 mL), we obtainedb (1 H,dddJ=6.2,12.8, 12.8 Hz, 5-iro-R), 2.22 (1 H, ddd,
(0.011 g, 0.023 mmol, 12%) as a yellow semi-solid, J=6.2, 12.8, 12.8 Hz, 6-Hbro-S), 1.99 (1 H, dddd,J=4.1,
0.51. Eluting with CHCY/(CHs),CO 3:2, compoundl5 5.0,12.8 Hz, 6-Horo-R),1.97 (3 H, s, COCH), 1.27 (3 H, t,
was observed &&=0.45, accompanied by much colchiceine J=7.0 Hz, OCHCHa), NH not detectedn'z 481 (3, [M]"),
at R=0.14. UV analysis of the reaction mixture, based on 407 (4, [M—NH,COMe—Me]"), 368 (1), 207 (2), 28 (100).
molar absorption for isolated, put®, showed that the latter ~HR-MS: M" found 481.17180.005. G¢H,/NOg requires
was formed in 50% yield. 481.1737).
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by Altona’s equation (Haasnoot, C. A. G.; De Leeuw, F. A. A, ©Org- Chem.1998 2451-2460).
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these two protons and (ii) a l#BOR-C5—C6—H@roR dihedral 10. Berg, A.; Bladh, HHelv. Chim. Actal999 82, 323-325.
angle of 168 fits for the large coupling)=12.8 Hz, between  11. Nozoe, T.; Takase, K.; Nakazawa, T.; Fukuda[&rahedron
these two protons. Moreover, the conformer in the Fig. 1 accounts 1971, 27, 3357-3368.

for the observed NOE enhancements between 4-H and both12. Cavazza, M.; Pietra, Bynth. Commuri997 27, 3405-3413.
H5proS and MeO-C3 from one side, and between 13-H and
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