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Abstract: Esters of the dienyl iodide 2a, which was obtained stereoselectively from the

corresponding tin derivative 2b, were shown to condense with i-butyraldehyde in the conditions of the
Kishi-Nozaki-Takai reaction without alteration of the E,E configuration of the butadiene moiety.
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Pursuing our synthesis of the aglycone 1 of spyramycin, we turned our attention to the preparation of the

11

iodide 2a whose condensation with the acid 3, followed by sequeniial deproieciion and oxidation of the alcoho

—

functionality at C-9 in the expected ester 4a would furnish the iodoaldehyde 4b, potentially convertible into the
target aglycone 1 by a chromium-mediated Barbier condensation. 1
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Whereas a few examples of transition-metal-catalysed displacement of an iodine atom by a carbon residue in
dienyl iodides related to 2a have been reported without explicit reference to any Z-E isomerisation in the starting
diene,2 the simplest term, i.e. 1-iodo-1,3-butadiene, has proved to be sensitive, especially to light or traces of acid,
the £ stereomer isomerising partia]ly in these conditions to give, at the equilibrium, a 2/3 mixture of the E and the

ner,
e 2a and, in the sequel, by using inter alia the model acid 5, 3to verify that the planned, ensuing, esterification

disclosed in the accompanying Letter
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An obvious way to prepare the iodide 2a was to perform a Wittig condensation of the phosphonium salt 6 with
odine

xchanoe in diene 2h: a nhognhoninm galt
1T QICr sait

1 the resulting diene 2h: a phosphonium

tha ctannvlatad aldehvde 7 then to carrv put a tin-i
4 Sanny:ae¢ :0CayCe 7, LICn ¢ Camry out 2 in

iodine exchange
related to 6 has been shown to react with excess base and aldehydes to give the comresponding, essentially pure, E
OlbllnS_' and etecrropmuc -substitution reaction of vmymn compounm with iodine is rcputca {o occur wiih
retention of configuration of the starting carbon-carbon double bond.5

By modifying slightly a published pmcedure,f’a the preparation of the aldehyde 7 was initiated by reacting the
silyl derivative 8a with excess Bu3SnH in presence of AIBN at 90-95 °C (bath), what afforded a 8/1/1 mixture
(NMR) of the isomeric stannyl compounds E-9a, Z-9a and I-9a, respectlively (Table). Column chromatography
(silica gel, 4/1 hexane/AcOEt) permitted then to isolate pure E-9a (62%), which afforded the aldehyde 7 (48%
overall yield, from 8a) by sequential treatment with TBAF and BaMnQO4 as described.02

Since the tributylstann wylation of the related o
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conditions with the hope that, due to the large size of the DPTBOS protecting-group, the less crowded (as
compared to Z-9d and I-9d) adduct E-9d would form almost exclusively. For the sake of comparison, related
experiments with the free alcohol 8b and its O-THP derivative 8¢ were reproduced (Table).é(i

BRusSn
o OR _ . AIBN BuysSn, A OR + A _.OR 4 A OR
able: =~  + BusSnH — N\ r/v 7\
90-95 °C l
8 E-9 BusSn z9 19
Crahotenta Cnmnncitinn nf tho Acrds nenAdvet (00
Substrate Composition of the crude product (%)
E-9 Z-9 I-9
8a, R=TBDMS 80 10 10
fh R=H R4 8 8
(from ref. 6¢) 88 5 7
8c, R=THP 74 15 11
8d. R=DPTBOS {0 10 10

Contrary to our expectation, the best result was obtained by using the free alcohol 8b. Noteworthy, separate
treatment of a mixture of Z-9d and I-9d by Bu3SnH and AIBN at 95 °C did not result in the formation of the
isomer E-9d.6€ In short, the preparation of 7 was realised on a larger scale (ca 10-20 g) by treating directly

propargyl alcohol with excess Bu3SnH and AIBN at 90-95 °C for a few hours, the crude reaction hein g then

submitted to a high vacuum in order to eliminate excess reagent. Column chromatography of the residue gave the
pure alcohol E-$b which was oxidised quantitatively by BaMnO4 as above to give the aldehyde 7
from 8b). Finaily, condensation of 7 with the ylid generated by treating the enantiomerically-pure sait 6/ with
excess LiIHMDS in THF delivered the target diene 2b with a fairly good selectivity (E,E>95%), as established by
NMR.

Treatment of the stannylated dienc 2b by iodine in CH2C12 at 0°C in the dark resulted indeed in the formation
of the iodide 2a, but accompanied by its O-tributyistannyl derivative 2¢. Fortunately, treatment of 2¢ by TBAF in
THF gave cleanly additional iodide 2a. The overall yield (from 2b) in pure 2a was reasonably good (62%).8
Noteworthy, though it could be kept in the fridge (-30 °C) for a few weeks without noticeable alteration when

ana with added rodured-ronner nnmdor the indide 2a  ag well ag it O-derivativeg (vide infra)
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proved to be very sensitive at room temperature, especially when exposed to daylight, in which conditions the

Uv = Cild

correcenondineg 1.7 2. .F icomer formed ac avi ad hy oonrdinaly  all Aneratiane rariirad hu hath
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the preparation of 2a and its subsequent reactions were performed in protecting steadily any vessels from light

1
Reagents and conditions: 1- §) BusSnH (1.3 eq.), AIBN (0.04 eq.); 90-95 °C, 6 .” \“
3 hours; i) BaMnQy (8 eq.), CH,Cly; 1. t., 4 days; 2- 6 (1 eq.), LIHMDS  C-12 I/
2.1 6(2“11 THF; ;[T% K%u;s;}?- OIZ((exccsi), %r[iéctﬁ, 0 OIEI’-T ti(len exc)ess KF2 I 2d: Jj9.11=14 Hz, J11.12=10.5 Hz
r. t, 2 hours; 4- 3 HpO (excess), , then excess); r.t., .
hours (62% overall, from 6); 5- pivaloyl chloride (1.5 eq.), pyridine (2 eq.), Z,E-2d: J10.1=9.5 Hz, J11.12=7.7 Hz
DMAP (0.12 eq.), CHClp; 0 °C tor. t., 6 hours (98%); 6- neat or as a RO OPiv
CDCl; solution; day light, a few hours; 7- CrCly (4 eq.), NiCl, (0.04 eq.),
DMSO: . t., 2 hours (69%); DDQ (1.1 ¢q.), benzene; r. t., 12 hours (70%) Z,E-2d

The Kishi-Nozaki-Takai reaction of the ester 2d, which was obtained with an excellent yield (98%) by treating
2a with pivaloyl chloride and DMAP, was then explored by using i-butyraldehyde as model aldehyde.

Both the solvent and the composition of the reducing reagent proved crucial. Whereas no reaction was observed
in THF, the coupling product 2e formed smoothly in DMSOQ, provided the initial Ni(II)/Cr(II) ratio was not too low
however.9 Hence, slow addition of a mixture i-butyraldehyde and 2a to a slurry of excess CrClp and NiClp

(Ni/Cr=0.01) in DMSQ, at room temperature, followed bv chromatoeranhv. resulted in the isolation of the alcohol
(NVOr=0.u1) m DMHU,) at room W Dy chromatograpny, resulted in the isolation ot the alcohoi
2e (69%) as a mixture of diastereomers (l3r‘ DY which hv enheamuant nwidatian with RNO  foenichad tha
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ketone 2f (70%) .
Finaily, condensation of 2Za with the acid 5 by using Yamaguchi conditions, 10 to form the ester 9, followed by

coupling of 9 with i-butyraldehyde (same conditions as abovc) and oxidation by DDQ of the resulting alcohol 10a
afforded the unsaturated ketone 10b.11
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5 9 10a, X=H, OH
Rcagcnt.s and conditions; 1- i} NEt3 (1.3  eq. ), 2,4,6- uichlombcnzoyl 10b, X=0 [ a]zg +71 (c=0.6, CH,Cly)
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eq.), 2a (1.05 eq.), toluene; r. L., 4 hours (30%); 2- same conditions
as for the 2d-2f conversion (78x77%).

In conclusion, the preparation of the fragment C-10/C-15 (i. e. 2a) of our planned synthesis of the aglycon 1
of spiramycin has been achieved and the conditions for connecting this synthon to the remaining part of the
molecule has been contrived. Final assembling, leading to the aglycone 1, is described in the accompanying letter.
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