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Total Synthesis of (£)-Maysinet!
Sir:

We report herein the first total synthesis of a natural may-
tansinoid, maysine (1), originally isolated and characterized
by Kupchan.' Recently, methodology was described?? which
led to the total synthesis of (£)-/N-methylmaysenine, a related
member of this complex family of macrocycles. The route to
1 is based on the key intermediate 2° and the highly function-
alized and stereochemically pure moiety 3 which were coupled
and elaborated to the target product. The preparation of 3 in

Cl

=

®

o}
‘x

MeO plq_

[¢]
/lQO
Me Med
(-1
Cl e
SiMe,
MeO NCO, " 3
’d “ ar
Me
2 3

multigram quantities originated with the known aldehyde 43
which was reduced (NaBH,4, EtOH, 25 °C) to the allylic al-

Y _ Me \\H o \\\H e
e on RO wMe RO
Me Me K
ox oxX
4, Y = CHO 7a, X = Ac 7b, X = Ac
5, Y= CHOH 8s, X = H 8b, X=H
6, Y= CHZOR

(R = t-BuMe,Si)

* Dedicated 1o the memory of Professor Robert Burns Woodward.
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cohol 5 and then protected as the silyl ether 6. Various epox-
idation procedures leading to 7 were attempted, but all gave
unsatisfactory mixtures of 7a~7b.* Finally, m-chloroperbenzoic
acid in CH»Cly at 0 °C gave a 53:47 mixture of 7a-7b, which
could be readily separated after conversion (MeMgCl, 2.0
equiv, THF, 0 °C) into the corresponding alcohols 8a-8b.5
Structure proof for 8a as the correct precursor to maysine was
accomplished by correlation to the epoxy ester 9 whose ste-
reochemistry was established by X-ray techniques several years
ago.® By using the series of reactions a-g, 9 was prepared from
8a which proved to be identical in all respects with the X-ray
sample. Thus, the important intermediate 8a is readily pre-
pared in 25% overall yield from the simple «,3-unsaturated
aldehyde 4, in spite of poor selectivity in the epoxidation step.
Oxidation via Collins reagent converted 8a into the aldehyde

0

|

g 0 TCghBr-e
a-g Mool : o 4

.
» o
8s % Me
= K
W
Me

N

OH
Ed
(a) Ethyl vinyl ether, TsOH, Et;0; (b) BusNF, CH3CN: (c) (COCl),,
Me,SO, Et3N; (d) CH3;CO;Me, LDA, -78 °C, THF, (e) p-

BrCsH4COC!, pyridine; (f) pyridinium tosylate, MeOH; (g) separation
on Waters HPLC-244, 15% THF-hexane gave pure S-acyloxy esters.

10 which was then treated with ethyl lithiodithioacetate (—78
°C, THF, 6 h) and quenched (1 equiv of HOAc, =78 °C) to
provide the 8-hydroxy dithioester 11 as a 3:1 mixture of dia-
stereomers. Separation on medium-pressure liquid chroma-
tography’ (10% acetone~hexane) gave the major isomer which
was shown to possess the erythro configuration at C-6,C-7 by
NMR.® After masking the C-7 alcohol as the ethoxyethyl

o M
RO O wMe

W

1

—_—

Me CcHO

2 X = EE

group (EE; ethyl vinyl ether, p-TsOH-H,0, 25 °C, 1 h), it was
treated with 3.0 equiv of ethylmagnesium jodide (—45 °C,
THF, 2 h)3 and then with 4.0 equiv of 2-(N-methyl-/V-for-
myl)aminopyridine? to form the a-formyl dithioacetal 3. The
overall yield of the major maysine fragment 3 was 6.9% (from
4).
Coupling of major fragments 2 and 3 was accomplished by
transforming the diene bromide 2 into its lithium derivative
(2.0 equiv of z-BuLi, —120 to —90 °C, THF-Et,O-pentane
(4:1:1)), followed by addition of 3 (1.0 equiv, —120 to —60 °C,
30 min), which furnished the carbinol and subsequently the
methyl ether 13 (NaH, THF, 15 equiv of CH3l, 0-25 °C, 2 h,
70% yield for the two steps).'® Removal of both silyl protecting
groups to 14 took place quantitatively when 13 was treated with
7.0 equiv of tetrabutylammonium fluoride in THF for 4 h
(Scheme 1). The primary alcohol 14 was oxidized in 70.5%
yield to the aldehyde 15 (NMR (CDCl3) 6 8.84 (brs, 1)) using
1,1’-(azodicarbonyl)dipiperidine and rert-butoxymagnesium
bromide.!' Treatment of the aldehyde with the phosphono-
acetyl chloride in pyridine gave the phosphonoamide 16 in 75%
yield (IR (film) 1725, 1663 cm~!; NMR (CDCl3) 4 8.84 (s,
1), 2.71 (d, 2, J = 22 Hz)). At this point, the latter interme-
diate was properly equipped for ring closure. As already re-
ported? for N-methylmaysenine, the Wadsworth-Emmons
olefination was again attempted (1.0 equiv of KO-t-Bu, THF
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Scheme I

18,
19,

» X =CO,Ph

[

H-1

X =H

18

(concentration of 16, 5 X 1074 M), =78 to 25 °C, 10 h) and
afforded the macrocycle 17 as the pure E isomer in 56% yield
after PLC (IR (film) 1663 cm™1!). The thioacetal was cleanly
removed (95%, 2.2 equiv of HgCls, 2.5 equiv of CaCOs, 4:1
CH;CN-H,0) to the ketone 18 (IR (film) 1718, 1663 cm™1)
and the ethoxyethyl (EE) group was quantitatively removed
(0.5 N HCI-THF, 0 °C) to the hydroxy ketone 19 (IR (film)
3420, 1720, 1660 cm~1). The final synthetic step was carried
out by in situ preparation (PhOCOCI, pyridine, Et;0) of the
mixed carbonate 20 (IR (film) 1754 cm~!) and followed im-
mediately with liquid ammonia at =78 °C. After warming to
ambient temperature, workup and preparative layer chro-
matography (silica gel) gave a product (Ry 0.13, 20% ben-
zene-ethyl acetate) which was identical, except for optical
rotation, with an authentic sample of (—)- maysine:! IR (film)
1709, 1662, 1628, 1575, 1088 cm™'; NMR (CDCls) of selected
proton signals 6 1.00 (s, 3, C-4 CH3), 1.26 (d,J = 6.1 Hz, C-6
CH3), 1.64 (brs, C-14 CH3), 2.62 (d, J = 9.6, C-5 H), 3.27
(s, C-10 CH30),5.66 (d,/ = 15.5Hz,C-2 H),6.38 (d,J =
15.5 Hz, C-3 H); mass spectrum (70 eV, 170 °C) m/e 546
(M), 528 (Mt — 18), 485 (M* — 61, —(H,0 + HNCO),
base peak), 470 (M* — 76), 450 (M* — 96); UV (EtOH) A
226, 242, 252, 280, 288 nm. High-pressure liquid chromato-
graphic (Waters 244) comparison using a 4 mm X 30 cm
u-Porasil column and eluting with 50% ethyl acetate~chloro-
form (0.5% ethanol} at a flow rate of 5 mL/min gave identical
peaks for synthetic and natural maysine at a retention time of
5.2 min.

Studies are continuing to reach additional members of this
class of macrocycles and these will be described in future re-
ports,
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A Weakly Chemiluminescent Dioxetanimine!
Sir:

Dioxetanones («-peroxylactones) are an interesting class
of high energy compounds because of their potential involve-
ment in the light-forming step of many luminescent organ-
isms.2 Particularly noteworthy is the fact that the yield of light
production from some simple alkyl-substituted dioxetanones
is greatly increased in the presence of fluorescent aromatic
hydrocarbons with low oxidation potentials. Schuster and
Adam ascribed this interesting finding to the occurrence of a
chemically initiated electron-exchange luminescence
(CIEEL).? Recently, the reaction of ketenes with singlet
oxygen has been found to be an useful method for the synthesis
of dioxetanones.* As the continuation of our search for new
chemiluminescent systems,® we now report the synthesis of
N-tert-butyldimethyldioxetanimine (2) through the pho-
tooxygenation of N-tert-butyldimethylketenimine (1) and
show its chemiluminescence properties.

Photooxygenation® of 1 (0.1 M) for 1 hat =78 °C in CFCl,
using tetraphenylporphine as sensitizer led to complete dis-
appearance of 1. Direct 'H NMR analysis (100 MHz) of the
reaction solution at low temperature (=70 °C) indicated a
mixture of 2 (65%), acetone (3, 30%), tert-butyl isocyanate
(4, 30%), and tert-butyl isocyanide (8, 5%).7 The dioxetan-
imine 2 showed two singlet resonances at 6 1.22 (9 H) and 1.64
(6 H). When the reaction solution was warmed to temperatures
above —30 °C, the 'H NMR spectrum of 2 was completely
convegted into that of a mixture of 3 and 4 within a few min-
utes.!
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