hexane—EA (8:1) system. Yield, 0.269 g (787), syrup, [a]lp?® = —11.4° (C 1.0). PMR spec-
trum (8§, ppm, J, Hz): 0.92 t (3H, CH4CH,), 1.1 d (3H, Jy,Me = 7, Me at C*), 1.38 s (3H,

Me at C2), 1.5 d.d (1H, J5 st = 14, J5,, = 3, H®), 2.44 m (3H, CH,CH,, H?), 2.85 d.d.q (IH,
Js,. = 9.5, H*), 4.42 s (2H, PhCH,0), 7.35 m (5H, PhCH,0), 9.52 s (1H, H').

CONCLUSIONS

A synthesis of a C°-C%-fragment common to erythronolides A and B was carried out start-
ing from levoglucosan.

LITERATURE CITED

1. A. F. Sviridov, M. S. Ermolenko, D. V. Yashunskii, et al., Izv. Akad. Nauk SSSR, Ser.
Khim., No. 2, 447 (1989).

2. A. F. Sviridov, M. S. Ermolenko, D. V. Yashunskii, et al., Izv. Akad. Nauk SSSR, Ser.
Khim., No. 2, 438 (1989).

3. E. J. Corey, S. Kim, S. Yao, et al., J. Am. Chem. Soc., 100, 4620 (1978).

4, A. F. Sviridov, G. E. Berdimbetova, and N. K. Kochetkov, Izv. Akad. Nauk SSSR, Ser.
Khim., No. 11, 2572 (1982).

5. A, F. Sviridov, G. E. Berdimbetova, and N. K. Kochetkov, Izv. Akad. Nauk SSSR, Ser.
Khim., No. 11, 2576 (1982).

6. A. F. Sviridov, M. S. Ermolenko, and N. K. Kochetkov, Izv. Akad. Nauk SSSR, Ser. Khim.,
No. 11, 2561 (1982).

7. Y. Oikawa, T. Yoshioka, and O. Yonemitsu, Tetrahedron Lett., 23, 885 (1982).
8. D. H. R. Barton and S. W. McCombie, J. Chem. Soc., Perkin Trans., No. 1, 1574 (1975).
g. B. Barnett and A. Vasella, Helv. Chim. Acta, 1990 (1979).

SYNTHESIS OF MACROLIDE ANTIBIOTICS.

17.* SYNTHESIS OF THE C!-C!°-FRAGMENT OF ERYTHRONOLIDES
(A) AND (B)

A, F. Sviridov, V. S. Borodkin, UDC 542.91:547.455
M. S. Ermolenko, and D. V. Yashunskii

In the preceding article, the strategy was discussed of the stereodirected synthesis
of erythronolides A and B in the sequence of coupling the (C%-C®) + (C®-C,) + (C!-C2) +
(C1°) + (C'*-C'3%) fragments and also the synthesis of the C3-C®t fragment, the aldehyde
(I), was described. The subject of the present article is the synthesis of the C!-C%°
fragment, the ketone (XX), from aldehyde (I).

It was proposed to carry out the extension of the C!-C* fragment of the carbon chain
and construction of the sequence of the C?-C% chiral centers on transition from (I) to (XX)
by adding tri-n-butylcrotyltin (TBCT) to aldehydes (I) and (XVI) in the presence of Lewis
acids. The possibility of controlling the stereochemical result of this type of transforma-
tion by selecting the reaction promoters and suitable protecting groups in the substrates
was demonstrated on the model of chiral a- and f-alkoxyaldehydes [2, 3].

Magnesium bromide MgBr, was chosen as a promoter for the addition of TBCT to aldehyde
(I) [2], since the presence of an a-benzyloxy group in the molecule of the substrate opened
up the possibility of the a-chelation of aldehyde (I) in the transition state, whereby the

*For previous communication, see [1].
+The numbering of the carbon atoms in the compounds described in the present article cor-
responds to the numbering of the erythronolide B carbon chain.

N. D. Zelinskii Institute of Organic Chemistry, Academy of Sciences of the USSR, Mos-
cow. Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 3, pp. 680-
687, March, 1989. Original article submitted November 4, 1987.
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attack on the reagent from the direction of the smaller substituent should lead to the for-
mation of the '"natural" configuration of the C% center (scheme 1).

Scheme 1

OR
(1 (D, @), av) V), (viy (VD)

MPMO
(xv)

Ry 0\/5{?
5
e

HB.C

R =.H (II); TBS (I11); MPM(IV); R = H (V); TBS (VI), MPM (VII); R! = H, R? = OMe
{X);,R! = OMe, R? = H (XI); R = H, R? = OMe (XII); R = OMe, R = H(XIII)

A. AcOH-THF —H,0 (6:3:1); B. 1) (COCl),, DMSO: EtyN—CH,Cls, —60° 2} 39 HCl—
MeOH; €. 0;——CH,Cly/Py, —78% D. 1) LiAlH;—~Et,0, —40°% 2) DDQ—CH,Clz, molecular
sieves 34.

In fact, in the reaction of aldehyde (I) with TBCT in the presence of MgBr, a (4:1)
mixture of homoallyl alcohols (II) and (V), respectively, is formed. To establish the con-
figuration of the C° center, after the chromatographic separation, compounds (II) and (V)
were subjected to a transformation of the same type. Silylation of (II) and (V) at the
secondary hydroxyl group and the subsequent selective removal of the primary tert-butyl-
dimethylsilyl (TBS) protective group under carefully selected conditions of acid hydrolysis
(AcOH:THF:H,0, 6:3:1) lead to primary alcohols (VIII) and (IX). Oxidation of these com-
pounds and treatment of the aldehydes obtained with 3% HC1 in MeOH gives chromatographically
separable mixtures of methylglycosides (X) + (XI) and (XII) + (XIII), respectively.

The SSCC (J, ¢ = 3.25, Jg,7, = 12.5 Hz) in the PMR spectrum of compound (X) and (Jg,s =
8, Jg,7o = 12 Hz) in the spectrum of (XI) show that the two compounds are present in the
*C,-conformation, whereby the H? proton in (X) is equatorial, while in (XI) it is axial.
The presence of nuclear electrostatic repulsion (NER) on the H® proton (6.2%) in (XI)
during preirradiation of the HS proton indicates the steric convergence of these protons,
i.e., their 1,3-syn-diaxial orientation. At the same time, in compound (X), on the H® pro-
ton, the NER is not observed during the preirradiation of the H® proton.
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All of the above spectral data unequivocally confirm a D-configuration of the C3 center
in methylglycosides (X) and (XI), corresponding to the "natural" configuration of the C®
center in the homoallyl alcohol (II).

In the pair of methylglycosides (XII) and (XIII), a diaxial orientation of the H® and
H® protons was established for compound (XIII), which, considering the “C,-conformation
of compounds (XII) and (XIII), indicates the D-configuration of the C°® centers also in this
pair of compounds.

Thus, the addition of TBCT to aldehyde (I) proceeds with exclusively diastereophase
selectivity: the C% center in the homoallyl alcohols (II) and (V) has the "natural" con-
formation, while the difference between these compounds is determined by the configuration
of the C* center.

It was found for the minor product (V) that in the cyclic derivative (XV), obtained
from (V) in 4 stages (scheme 1), the SSCC value (J, s = 9.5 Hz) corresponds to the anti-
configuration of the C* and C° centers, and therefore a syn-configuration of these centers
was assigned to compound (II), which was later confirmed experimentally. The homoallyl
alcohol having a confirmed "natural" configuration of the C* and C° center was used in
the further synthesis.

In the reaction of TBCT with B-silyloxyaldehyde (XVIa) in the presence of BF;°Et,0,
the predominant reaction product is compound (XVIIa) with a '"nonnatural' configuration®
of the C3 center. This unexpected resultt is probably the consequence of the specific con-
formation of the reacting aldehyde (XVIa) due to the structural complexity of the molecule
(Scheme 2).

By altering the character of the protecting group of hydroxyl at C*®, it was possible
to obtain the 2,3,4-syn-homoallyl alcohol (XVII) in 70% yield¥ in the reaction of aldehyde
(XVI) [obtained from (II) in two stages] with TBCT in the presence of BF;-Et,0 (cf. [4]).
Treatment of (XVII) with 2,3-dichloro-5,6-dicyano-1,4~benzoquinone (DDQ) in absolute (H,CIl,
[5] gives the cyclic 3,5-0-p-methoxybenzylideneacetal (XVIII) in the form of a single isomer
with respect to the acetal center. All the spectral data (J; , = J, s = 1.5Hz, NER (H4],

HS = 6.5%, H® = 7.5%) unequivocally determine the required syn conflguratlon of the C3,
C*, and C° centers in (XVIII). The configuration of the C2? center was not determined at
this stage of the synthesis, but was confirmed later.

The conversion of derivative (XVIII) with the '"natural configuration of the C2-C3
centers into ketone (XX) completes the synthesis of the C!-C'?° fragment of erythronolides
A and B. In the reaction of (XVIII) with an acetone—dimethoxypropane mixture containing
an equimolar amount of TsOH-H,0, as a result of the removal of the 9-0-TBS protecting group
and trans-acetation of the 3,5-diol system, alcohol (XIX) is formed in almost quantitative
yield. This compound was converted into ketone (XX) by a standard sequence of operations,
including oxidation, addition of EtMgBr to the aldehyde obtained and repeated oxidation
of the secondary alcohols.(see scheme on following page).

The use of ketone (XX) in the synthesis of erythronolides A and B will be discussed
in the succeeding articles.

EXPERIMENTAL

The PMR spectra were taken in CDCl; solutions on a Bruker WM-250 spectrometer. The
specific optical rotation was measured on a Perkin—Elmer M-14l polarimeter in CHCls. The
course of the reactions was monitored by the TLC on plates with silica gel from E. Merck.
The compounds were purified and the reaction mixtures were separated by the HPLC method on
a column with a Silpearl silica gel (25-40 um).

The absolute solvents were prepared by distillation in an argon atmosphere over ap-

propriate drying agents, directly before use. Benzene, pyridine, hexane, diisopropylamine,
DMSO, and triethylamine were distilled over CaH,. Ether and THF were held over alkali and

*This configuration was established from examination of the PMR spectrum of the correspond-
ing 3,5-0-isopropylidene derivative.

tCompare the result of the addition of TBCT to the model B-siloxyaldehydes [3].

A1l the four possible diastereomers are formed. Overall yield 907%.
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distilled over LiAlH,. Methylene chloride CH,Cl, was distilled first over P,0;, and then
over powdered Cal,.

Compounds (II) and (V). A solution of 0.821 g (2.3 mmoles) of aldehyde (I) in 6 ml
of CH,Cl, added to 0.508 g of MgBr, and then 1 ml (2.54 mmoles) of tri-n-butylcrotyl-
tin (TBCT) was added, and the mixture was stirred for 50 h at 20°C. The mixture was decom-
posed by water and extracted with CHCl, (2 x 15 m1). The extract was washed with water
and a saturated solution of NaCl, dried over Na,SO,, evaporated, and the residue was chroma-
tographed in a hexane—ether (5%) system. The yield of (II) was 0.6 g (64%Z), syrup, [alp?® =
+8.6° (C 0.5); (V), 0.141 g (13%), syrup, [alp?® +5.4° (C4.85). PMR spectrum of (II) (8,
ppm, J, Hz): 0.06 s [6H, Me,(t-BuSi0)], 0.93 s [9H, Me,(t-BuSi0)], 1.01d (J, Me = 6.5,
Me at C*), 1.14 d (3H, Jq,Me = 6.5 Me at C®), 1.3 s (3H, Me at C®), 1.55 d.d {1H, J,1 , =
14.5, J;,4 = 7.5, H’), 1.85 d.d (1H J,',¢=3.2, H"'), 1.9m (1H, H®), 2.45 d.d.q (1H, H*),
3.4 (2H, AB-system, H?, '), 3.63 4 (1H, Ju,s = 5, H%), 4.5 (2H, AB-system, Jgem = 10.5,
PhCH,0), 4.99 d.d (1H, J3o cis, 3 = 10, Jso eis, 3° trans = 1.7, H®® ©¢18), 5.4br. d.d (1H,
Js° trans, s = 16.5, H?® trans) 5.9 d.d.d multiplet center (1H, Js,, = 8 Hz, H?®), 7.35m
(5H, C¢HsCH,0). PMR spectrum of (V) (&, ppm, J, Hz): 0.05 s [6H, Me,(t-BuSiO)], 0.9 s
[9H, Me,(t-BuSi0)], 0.99 d (3H, Jg me = 6.5, Me at C®), 1.19 d (3H, Jye, , = 7, Me at C*),
1.27 s (3H, Me at C®), 1.43 d.d (1H, J,1,, = 15.5, J; 5 =8.5, H’), 1.83 d.d (1H, J,1 4 =
3.2, H”), 1.85 m (1H, H®), 2.51 multiplet center (2H, H*, OH), 3.39 and 3.43, multiplet
centers (2H, AB part of ABX spectrum, Jgem = 9.5, H%, H*'), 4.63 br.s (1H, H%), 4.46 multi-
plet center (2H, AB-spectrum, Jgem = 11, PhCH,0), 5.02 multiplet center (2H, AB part of
ABMX system, H3°C, H3°t), 6.06 multiplet center (1H, M-part of ABMX system, H?®), 7.35 m
(5H, C4HgCH,0). :

Compound (ITT). A 30 uliters portion (0.226 mmole) of EtyN was added to a solution
of 23 mg (0.056 mmole) of (II) in 1 ml of CH,Cl,. The mixture was cooled to —20°C and 25
pliters (0.113 mmole) of TBSOTf were added. The mixture was stirred for 1 h, brought to
room temperature, decomposed by a NaHCO; solution, and extracted with CHCl;. The extract
was washed with water, 1 N HCl solution, and a standard solution of NaCl, dried over Na,SO,,
evaporated, and the residue was chromatographed in a hexane—ether (1%) system. Yield,
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29 mg (98%) syrup, [alp2® -9.3° (C 1.5). PMR spectrum (8, ppm, J. Hz): 0.01 two s [6H,
Me,(t-BuSi0)]1, 0.05 d [6H, Me,(t-BuSi0)], 0.88 s [9H, Me,(t-BuSi0)], 0.92 s [9H, Me,(t-
BuSi0)], 0.97 d (3H, Jye,s = 6.7 Me at C*), 1.02 d (3H, Jye,, = 7, Me at C*), 1.31 s (3H,
Me at C®), 1.47 d.d (1H, J,v, = 15, J, , = 6.2, H?), 1.66 d.d (1H, J,1 , =5, '), 1.9 n
(14, H®), 2.77 m (1H, H*), 3.29 d.d (1H, Jgf = 10, Ja s = 7.5, H®), 3.61 d.d (1H, Jg’gl =
5.7, #9'), 3.8 d (1H, J, 5 = 1.5, H%), 4.4 d and 4.52 d (28, AB- system, Jgen = 11, PhCH,0),
4.97 multlplet center (2H, Jtrans = 175 Jeis = 10, H3® trans ps® cis), 5 93 d.d.d (1H,
Js,, = 7.5, H®), 7.3 m (5H, CH;CH,0).

Compound (VI) was obtained in a similar way as (III), syrup, [alp?® —11.3° (C 4.65).
PMR spectrum (8§, ppm, J, Hz): 0.05 s, 0.03 s, 0.09 s [12H, Me,(t-BuSi0)], 0.9 s [18H,
Me,(t-BuSi0)], 0.97 d (3H, Jye,s = 6.5, Me at C®), 1.11 d (3H, Jye,, = 7.5, Me at C*),
1.24 s (3H, Me at C%), 1.46 d.d (I1H, J,' , =15, J;,5=7.5, "), 1.71 d.d (1H, J,1 4 = 4,
H7'), 1.83 m (1H, H®), 2.66 br.d.q (1H, H*), 3.33 d.d (1H, Js' s =10, Jy s = 6.2, H%),
3.45 d.d.d (1H, Jg ot =6.2, H®'), 3.75d (1H, J, s = 1, H®), 4.39 d and 4.5 d (2H, AB-
system, C;H;CH,0), "4.94 and 5.0 multiplet centers (2H, AB-part of ABMX spectrum, H3® cis,
g3° trans), 6.07 m (1H, M part of ABMX spectrum, H®), 7.3 m, 5H, CcH;CH,0).

Compound (IV). A solution of 0.6 g (1.48 mmoles)of (II) in 3 ml of DMF was added to
a suspension of 70 mg of NaH in 3 ml of DMF. The mixture was stirred for 1 h at 20°C, 430
pliter (3 mmoles) of 4-methoxybenzyl chloride were added, and the mixture was allowed to
stand overnight. The mixture was decomposed with MeOH, and after adding water, was extrac-
ted with ether (3 x 20 ml). The extract was washed with water and a saturated solution
of NaCl, dried over Na,S0O,, evaporated, and the residue was chromatographed in a hexane—
ether (3.57) system. Yield, 0.76 g (97.4%), syrup, [alp2?® —29° (C 1.0). PMR spectrum (§,
ppm, J, Hz): 0.00 s [6H, Me,(t-BuSi0)], 0.88 s [9H, Me,(t-BuSiO)}], 0.99 d (3H, IMe,u =
6.7, Me at C*), 1.15 d (3H, IMe,s = 7, Me at c8®), 1.36 s (3H, Me at C8), 1.45 d.d (lH
Jgt = 14.5, J, g = 6, H7), 1. 7 d.d (1H, J,te = 5.5, H7'), 1.92 m (1H, H®), 2.74 m (1H,
H“), 3 28 d.d (1H Jgr,e = 9.7, Jg 4 = 7.5, H ), 3.55 d (1H, Ju,s = 3, H®), 2.62 d.d (1H,
Jg,et = 5.5, w2y, 3. 83 s (3H, MeOC H,CH,0), 4.5 m (2H, AB- spectrum Jgem = 11, MeOC¢H, -
CH,0), 4.57 m(2H, AB-spectrum, Jgep = 11, CcHsCH;0), 4.93 d.d.d. (1H, J3 cis,s =10, Jgocig, s = 1.5,
Jgem =-1.5, H2°cis), 5.0 d.d.d (1H, Jsotrans,s = 175 J3°trans,s = 1.5, Haotrans), 5.98
d.d.d (1H, J5, , = 7.5, H?®), 6.89 and 7.3 m (9H aromatic protons).

Compound (VII) was obtained in a 757 yield in a similar way as (IV), syrup, [a]p2°
=30.7° (C 1.75). PMR spectrum (§, ppm, J, Hz): 0.06 s [6H, Me,(t-BuSi0)], 0.92 s [9H,
Me,(t-BuSi0O)], 1.02 4 (3H, JMe,s = 6.5, Me at C®), 1.18 4 (3H, IMe,u = 6.7 Me at c*), 1.36
s (3H, Me at C°), 1.46 d.d. (18, Jyv,, = 1.5, J;, = 7.5, H7), 1.75 d.d (1H, J,1 5 = 4,
H’'), 1.87 m (1H, H®), 2.67 m (1H, H®), 3.37 d.d (1H, Jor 4 = 10, Jg,¢ = 6.5, H?), 3.5 d.d
(1H, Js ot = 6, H%), 3.54 d (1H, Jh s = 1.8, H®), 3.83 s (3H MeOC, CH 4CH,0), 4.49 d and
4,55 d (2H AB- spectrum, PhCH,0), 4. "6 d and 4.8 d (2H, AB-spectrum MeOPhCH,0), 4.98 d.d
(1H, Jsocig,s = 10, H3°CiS), 5.03 d.d (1H, Jsorpans,s = 17, H3°tTans), 6.1 d.d.d (1H,

Js,. = 8.5, H3), 6.89 m, 7.3 (9H, aromatic protons).

Compound (VIII). A 23 mg portion of (III) was dissolved in 5 ml of a THF—AcOH-H,O0
(3:6:1) mixture. The mixture was held for 2 h at 50°C, and then for 12 h at 20°C, was then
neutralized with a saturated solution of NaHCO;, and extracted with CHCl;. The extract
was washed with water and a saturated NaCl solution, dried over Na,SO,, evaporated, and
the residue was chromatographed in a hexane—EA (13%) system. Yield, 14 mg, (77%), syrup,
[alp2® —12° (C 4.0). PMR spectrum (§, ppm, J, Hz): 0.1 d {6H, Me,(t-BuSi0)], 0.93 d (3H,
IMe,s = 7, Me at C®), 0.95 s [9H, Me,(t-BuSiO)1l, 1.03 d (3H, IMe,u = 7, Me at c%), 1.4 s
(3H, Me at G%), 1.58 d.d (1H, J, 1o = 14.5, J7 s =9, H7), 1.76 d d (lH Jqt ,8 = 3, H7' ),
1.9 m (1H, H®), 2.88 m (1H, H“), 3.28 m (2H, H9 OH), 3.58 m (1H, ge' ), 3.87 d (1H, Ju 5 =
1.8, H%), 4.41 d and 4.5 d (2H, AB spectrum, Jgep = 11, CeHyCH,0), 4.99 m (2H, Jsotrans,s =
17 Hz, Jsocis,s = 10, Jsorrans,s = 1.5, H3°cis; H3°tran5), 5.91 d.d.d (1H, J, , = 7.7, BH3),
7.32 m (5H, C H,CH,0).

Compound (IX) was obtained in a similar way as (VIII), syrup, [alp?® -13.6° (C 3.5).
PMR spectrum (&, ppm, J, Hz): 0.0l s and 0.045 s [6H, Me,(t-BuSiO)], 0.93 d (3H, Jye,s =
7, Me at C®), 0.95 s [9H, Me,(t-BuSiO)], 1.14 d (3H, IMe,s = 7.2, Me at c*), 1.36 s (3H,
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72 d.d (1H, J,t 4 = 7.5, B”'), 1.87
0.5, Jy,5 = 6.7, H®), 3.52 d.d

53 d (2H, AB-spectrum, PhCH,0),
(1H, J5,, = 8, H?), 7.35 m (5H,

Me at C®), 1.62 d.d (1H, J,v , =15, J, 4 = 4.5, H), 1.

m (1H, H®), 2.85 br.d.q (1H, H“), 3.27 d.d (1B, Jgt 4 =1
(g, 41 =42, H° '), 3.8 d (1H, Jy,s =1, H®), 4. 42 d and 4.
5.0'm (2H, Jypaps = 17, Jejs = 10, H3 t H3°C), d.d.d
C4HsCH,0).

Compounds (X) and (XI). A solution of 77 mg (0.18 mmole) of (VIII) in 1 ml of CH,CI,
was added at —60°C to a solution of the Swern reagent, obtained from 87 uliters (1 mmole)
of (COC1), and 141 pliters (2 mmoles) of DMSO in 2.5 ml of CH,Cl,. The mixture was stirred
for 25 min and 0.55 ml (4 mmoles) of Ets;N was added. The mixture was heated to 0°C, and
after adding 5 ml of 1 N HCl, was diluted with CHCl;. The extract was washed with water
and a saturated solution of NaCl, dried:over Na,S80, and evaporated. The residue was dis-
solved in 1.5 ml of a 37 HCl solution in MeOH, the solution was allowed to stand for 12
h and was then neutralized by saturated solution of NaHCO;. The mixture was extracted with
CHCl; (2 x 25 ml), the extract was dried over Na,SO,, evaporated, and the residue was chroma-
tographed in a hexane—ether (7%7) system. Yield 40 mg (73%), the o/B ratio = 1:2. a-Anomer
(X), syrup, [alp?® +67.6° (C 0.9). PMR spectrum (8§, ppm, J, Hz): 4.55 d (1H, Js, e = 3.2,
H°), 2.12m (18, B®), 1.46d.d (1H, Joq, 76 = 14, Joq,s = 12.5, H'®), 1:85 d.d. (2H, Jqe,s =
4, H’®), 3.47 4 (1H, JS’“ 4.5, H%), 2.77 m (1H, H“), 5.93 d.d.d (1H, J3 ., =8, H3), 4.93
d.d.d (1H, Jsceis,s = 10; Jgan = 2.1, Jaccis,u = 0.5, §3°cis), 5.04 d.d.d (1H, Jtrans =
17, Jy°trans,s = 1.7, H3°tTanS), 3,36 s (3H,Me0), 0.87 d (3H, Jyg,s = 6.7, Me at C), 1.2
d (3H, IMe,s = 6.5, Me at C%), 1.23 s (3H, Me at C®), 4.41 d and 4.5 d (2H, AB spectrum,
PhCH,0), 7.35 m (SH, C.HsCH,0). g-Anomer (XI), syrup, [alp?® =37.8° (C 0.73). PMR spec-
trum (8, ppm, J, Hz): 3.93 d (1H, Jy,, = 8.2, H%), 1.9 m (1H, H®), 1.07 d.d (1H, J,' , =14,
Jog,s = 12, H'9), 2.1 d.d (1H, J,e, = 4, H’®), 3.15 d (1H, J, s = 4.7, H®), 2.82 m (1H,
H*), 5.91 d.d.d (1H, J,; , = 8.2, H?®), 4.91 d.d (1H, Jejs = 10, Jgem = 2, H3°cis),

5.03 d.d.d (1H, Jerans = 17, Jso traps,s = 1), 3.5s (3H,Me0), 0.9 d (3H, Jye, s = 6.5, Me
at C%), 1.19 d and 1.21 s (6H, Jye,, = 6.5, Me at C* and C®), 4.45 s (2H, A,-spectrum Ph-
CH,0), 7.32 m (5H, C.H,CH,0). NER: [H®], H® = 6.2%; [H®], H* = 13%.

Compounds (XII) and XIII) were obtained in a similar way as (X) and (XI). a-Anomer
(XII), syrup, [a]p?® —=58.5° (C 1.0). PMR spectrum (8, ppm, J, Hz): 4.57 d (1H, Jg,s = 3.5,
H®), 2.16 m (1H, H®), 1.42 d.d (1H, J,1 , = 14, Jrg,s = 13, H'9), 1.85 d.d (18, Jre,s = 4,
H7e), 3.48 d (1H, J, 5 = 2.5, H%), 1.76 m (lH H*), 6.36 d.d.d (1H, J, , = 7, H?), 4.95
m (2H, Jerans = 17, Jejs = 10, J gem = Js,3 trans = J, ,°cis =2, Hiotrahs, g3eciq), 3,39 s
(3H, Me0), 0.86 d (3H, Jye,, = 7o Me at C5), 1.12 d’(3H, JMe,u = 7, Me at C*), 1.23 s (3H,
Me at C®), 4.38 d and 4.47 d (2H, AB spectrum, PhCH,0), 7.35 m (5H, C ¢HsCH,0). NER: {H°],
H* = 4.1%; [H®], H'® = 3.67. B-Anomer (XIII), syrup, [alp2® —43° (C 1.0). PMR ,ppctrum,
(8, pom, J, Hz): 3.92 d (IH, J,, , = 8.5, H°), 1.91 m (1H, H®), 1.05 d.d (1H, J,i_, = 15,
Jog,s = 12.5, H'@), 2.1 d.d (1H, J,e,s = 4, H’®), 3.12 d (1H, J, , = 3, H®), 2.75 n (11,
H“), 6.29 d.d.d (1H, J; , = 8, H?), 4.91 m (2H, Jerans = 17, JCls = 10 Hz, H3°trans,
H3°CiS), 3.5 s (3H, MeO), 0.91 d (3H, Jye,, = 6.7 Hz, Me at C®), 1.81 d (3H, Jyo,, = 7
Mesat Cg) 1.2 s (3H, Me at C8), 4.43 s (Az-spectrum, PhCH,0), 7.3 (5H, C HsCH, O) NER:
[H*], H 5%.

Compound (XIV). A 7 ml portion of pyridine and 10.5 ml of 0.05%Z solution of the Sudan
(IV) dye in CH,Cl, were added to a solution of 0.365 g (0.67 mmole) of (VII) in 0.6 liter
of CH,Cl,. The mixture was ionized at =60 to —80°C to the disappearance of the indicator's
color. The solution was purged with argon at —75°C for 20 min. The temperature was brought
to 20°C in the course of 1.5 h, the solvent was evaporated, and traces of pyridine were
evaporated in the form of azeotrope with heptane. The residue was chromatographed in a
hexane—ether system (15%Z). Yield 0.275 g (75%), syrup, [a]p2® =29° (C 1.0). PMR spectrum
(8, ppm, J, Hz): 0.02 s [6H, Me,(t-BuSi0)I, 0.9 s [9H, Me,(t-BuSi0)], 1.0 d (3H, JMe,s =
6.5, Me at C%), 1.22 d (3H, IMe,u = 7, Me at C*), 1.4 s (3H Me at C®), 1.54 d.d (1H,
Jov,7 =14, J;, ¢ = 6.2, H"), 1. 81 d.d (1", J,» ,8 = 4.5, H7'), 1.9 m (1H, H®), 2.9 d.d. q
(lH H“), 3.32°d.d (1H, J 9,9 = 9.5, Jg, o = 6. S H?), 3.57 d.d (1H, Jg, st = 5.5, ae'y,
3.68 4 (1H, J, 5 = 2, H®), 3.82 s (3H, MeOPhCH ,0), 4.5 d. and.4.56 d (ZH AB-spectrum, Ph-

CH,0), 4.56 d and 4.65 d (2H, AB-spectrum, p-MeOCH,CH,0), 6.89 m and 7.3 m (9H aromatic
protons), 9.85 d (1H, J, , = 2.5, H?).
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Compound (XV). A solution of 26 mg (0.05 mmole) of (XIV) in 1 ml of ether was treated
with excess LiAlH, at —40°C, stirred for 20 min, heated to 20°C, and decomposed by succes-
sive addition of 100 uliters of water, 100 pliters of 15% NaOH solution and 300 pliters of
water. The mixture was filtered, the precipitate was washed with ether, and the filtrate
was evaporated The residue was dissolved in 1 ml of CH,Cl,, 80 mg of molecular sieves
3 X and 20 mg (0.075 mmole) of DDQ were added, the mixture was stirred for 30 min, decom-
posed with a saturated solution of NaHCO,, and extracted with CHCl; (2 x 25 ml). The ex-
tract was washed with water and a saturated solution of NaCl, dried over Na,SO,, evaporated,
and the residue was chromatographed in a hexane—ether (12%) mixture. Yield 23 mg (88%),
syrup, [a]p2® -21.1° (C 4.4). PMR spectrum (§, ppm, J, Hz): 0.014 s [6H, Me,(t-BuSiO)],
0.9 s [9H, Me,(t-BuSiO)], 0.95 4 (3H, IMe,s = 6.5, Me at c%), 1.0 d (3H, IMe,s = 6.5, Me
at C®), 1.43 s (3H Me at C®%), 1.57 4.4 (1H Jor,, =14, J; 5 =5, H7), 1.75 d.d (1H,

Jy1,s = 6.5, §7'), 1.97 m (1H, H®), 2.2 m (1H, H*), 3.3 d.d (1H, Jg1,g = 9.5, Jg,4 = 7.5,
H%), 3.5 d.d (1H, Jsa,se = 11, J3q,. = 11, H3?), 3.65 d (1H, Jy,5 = 9. 5, H®), 3. 75 d.d (1H,
Hg ot = 3, H°), 3.82 s (3H, MeOPhCH=), 4.06 d.d (1H, Jsg,u = 4. 5 H3@), 4.52 d and 4.62 d
(2H, AB-spectrum, PhCH,0), 5.46 s (1H, H of an acetal), 6.9 m and 7.35 m (9H, aromatic
protons).

Compound (XVI) was obtained in a similar way as (XIV). Yield 73%, syrup, [alp?® —27.6°
(C 0.5). PMR spectrum, (§, ppm, J, Hz): 0.01 s [6H, Me,(t-BuSiO)], 0.88 s [9H, Me,(t-Bu-
$i0)], 0.98 d (3H, JMe g = 6.6, Me at C®), 1.26 d (3H, JMe . = 7.2, Me at C*), 1. 4 (3H,
Me at C®), 1.49 d.d (1H, Jqt,, =15, J; 5 = 5.5, H?), 1.63 d.d (1H, J;1 4 = 6, H”'), 1.91
n (1H, B), 2.92 d.d.q (1H, B*), 3.26 d.d (1H, Jg1 4 = 9.6, Jg,, = 7.5, H?), 3.63 d.d. (IH,
Jg st = 5.5, H®'), 3.82 s (3H, MeOPhCH,0), 4.054d (IH, J, 5 = 3.9, H®), 4.45 m (4H, PhCH,0,
MeOPhCﬂzo), 6.9 m and 7.3 m (9H, aromatic protons), 9.64 d (1H, J; , = 1.5, H?).

Compound (XVII). A 34 uliter portion (0.275 mmole) of BF,-Et,0 was added at —78°C to a solu-
tion of 97 mg (0.18 mmole) of (XVI) in 1 ml of CH,Cl,. The mixture was stirred for 5 min
and 160 pliters (0.4 mmole) of TBCT was added, and the mixture was stirred for 45 min. It
was then decomposed by 1.5 ml of a saturated solution of NH,Cl, and heated to 20°C, diluted
with 20 ml of water, and extracted with CHCl, (2 x 10 ml). The extract was washed with
water and a saturated solution of NaCl, dried over Na,SO,, evaporated, and the residue was
chromatographed in a hexane—ether (4:1) system. Yield 78 mg, syrup, [alp2® —6° (C 0.25).
PMR spectrum (8, ppm, J, Hz): 0.035 s [6H, Me,(t-BuSi0)], 0.9 s [9H, Me,(t-BuSiO)], 0.96
d (3, Jye,o = 6.7, Me at C°), 1.0 d (3H, Jye,» = 6.5, Me at C?), 1.04 d (3H, Jye,. = 6.7,
Me at C%), 1. 4 s (3H, Me at C®), 1.44 d.d (lH, Jqt ,7 = 15, Jr,8 = 6.7, H’), 1.68 d d (1H,
J,0,6 = 4, H'), 1.87 m (1H, H?), 2.15 d.d.q (1H, J, , = 2, H*), 2.28 d.d.q (1H, J, 5 =
8.5, K?), 3.33 d.d (1H, Jo» s = 9.5, Jg,5 = 6.7 Hz, H%), 3.5 d.d (1H, Jg ¢ = 6, H''), 3.47
br.d (1H, H?), 3.69 4 (iH, J“ s = 3.5, Hs) 3.8 s (3H, MeOPhCH,0), 4.53 s (2H, A,-spectrum,
PhCH,0), 4.61 d and 4.82 d (2H, AB-spectrum, Jgep = 11, “MeOPhCH,0), 4.96 d.d (1H, Juie =
10, Jgep = 2, H2'C1S), 5.04 d.d (1H, Jppans = 17, H1°trans), 5.57 d.d.d (18, J, , = 9, H'),
6.87 and 7.3 m (9H, aromatic protomns).

Compound (XVIII). A 100 mg portion of molecular sieves 3 £ and 33 mg (0.14 mmole)
of DDQ was added to a solution of 78 mg (0.13 mmole) of (XVII) in 1 ml of CH,Cl,. The mix-
ture was stirred for 30 min, was then decomposed with a saturated solution of Na,S0;, fil-
tered through celite, and the precipitate was washed with CHCl;. The filtrate was washed
with water and saturated solutions of NaHCO; and NaCl, dried over Na,SO,, evaporated and
the residue was chromatographed in a hexane—ether (5%) system. Yield 63 mg (81%), syrup,
[a]p2® —14.8° (C 2.0). PMR spectrum, (8, ppm, J, Hz): 0.0l s [6H, Me,(t-BuSiO)], 0.94 s
(9H, Me,(t-BuSi0)], 1.07 d (3H, Jye,s = 6.6, Me at C®), 1.18 two d (6H, JMe,2 = JMe,u =
6.5, Me at C2? and C*), 1.4 s (3H, Me at C%), 1.4 d.d (1H, J, ,t=15, J, 4 = 7.5, H'),
1.94 m (3H, H*, H®, H7'), 2.54 d.d.q (1H, H2), 3.38 d.d (1H, Js+ o = 10, Js o = 7, H?),
3.45 d.d (1H, J,, 5 = 10, J5 , = 2, H?), 3.56 d.d (1H, Js o' = 6, H®), 3.83 d (1H, J, 5 =
2, %), 3.5 s (3H, MeOPhCH,0), 4.74 m (2H, AB-spectrum, Jgop = 12, PhCH.0), 5.1 d.d (Jcig =
10, Jgem = 2, H''C1S), 5.19 d.d (1H, Jerans = 17, H°tYaNS), 5.47 s (1H, Hye, MeOPhCH=),
6.95 m and 7.51 m, 7.3 m (9H, aromatic protons), NER: [Hy.], H® = 6.5%; [Hgy.l, H® = 7.5%.

Compound (XIX). A 66 mg portion (0.35 mmole) of TsOH-H,O was added to a solution of
0.205 g (0.35 mmole) of (XVIII) in 5 ml of a dimethoxypropane—acetone (1:1) mixture. The
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mixture was allowed to stand for 12 h, then was poured into a saturated NaHCO, solution,
and was extracted by CHC1; (2 x 20 ml). The extract was washed with water and a saturated
solution of NaCl, dried over Na,80,, evaporated, and the residue was chromatographed in
hexane-FEA (12%) mixture. Yield 0.13 g (95%), syrup, [a ]20 +16.6° (C 4.75). PMR spec-
trum (8, ppm, J, Hz): 0.937d (3H, Jyo,, =6 Me at C*), 0.96 a (3H, Jye,s= 6.8, Me at C®), 1.05
d (3H, JMe,, = 6.5, Me at C2), 1 .34 d.d (1H, Jpr,, = 14.5, J73=11 H7), 1.4 s, 1.42 s,
1.45 s (9H, Me at C°, Me,C=), 1.65 d.d.q (1H, Iy v =2, HY), 1.71 d.d (18, J,1 4 = 14.5,
H7'), 2.0 m (1H, H®), 2.32 d.d.q (1H, Ja,3 = 10, "H2), 3.25 br.d.d (1H, H®), 3.45 d.d (1H,
Ja,s = 2, H?), 5.25 br.d.d (1H, H®), 3. 99 d (1H, Ju,s = 2, H%), 4. 6dand 4.75d (2H, AB-
spectrum, Jgey = 11, PhCH, 0), 5.0 d.d (1H, Jgig = 10 Joem = 2, H! °‘cis), 5,11 d.d (1H,
Jtrans = 17.5 (H? trans) 5.59d.d.d (1H, J, , = 8.5, H'), 7.3 m [5H, (CeHsCH,0)].

Compound (XX). A solution of 188 uliters (2.66 mmoles) of DMSO in 1 ml of CH,Cl, was
added at —60°C to a solution of 116 uliters (1.33 mmoles) of (COCl,) in 2 ml of CH,Cl,. Af-
ter 15 min, a solution of 130 mg of (XIX) 4n 2 ml of CH,Cl, was added, the mixture was held
for 25 min and 742 pliters (5.3 mmoles) of EtiN were added, and the reaction mixture was
allowed to stand for 10 min at —10°C. The mixture was heated in the course of 1 min to
0°C, 6 ml of 1 N HC1 solution and 20 ml of water were added, and the mixture was extracted
with CHCl;. The extract was washed with water and a saturated solution of NaCl, dried over
Na,50,, and evaporated. The residue was dissolved in 2 ml of THF, the solution was cooled
to —40°C, excess of EtMgBr in THF was added, and the mixture was allowed to stand for 30
min. The mixture was heated to 20°C and decomposed with a saturated solution of NH,CI.

The precipitate was filtered and washed with ether, and the filtrate was evaporated. The

residue was oxidized under the above-described conditions and with the same amounts of the

reagents. The material was chromatographed in a hexane—ether (9:1) system. Yield, 108

mg (78%), syrup, [alp?® +22.3° (C 1.0). PMR spectrum, (&, ppm, J, Hz): 0.66 t (3H, Me

at C'%), 0.94 d (3H, JMe « = 7, Me at C*%), 1.03 4 (3H, IMe,2 = 6.5, Me at C%), 1.064d (34,

IMe,s = 7, Me at c®), 1. 27 d.d (1H, J, ,7 = 14, 3, 5 = 2.5, H?), 3.5 two s, 4.25 s {9H,

Me at C®, Me,C=), 1.66 d.d.q (1H, H%), 2 12 d.gq (IH Jiot,10 = 18, H9), 2.33 m (3H, Jat,

9, H'®, H”', H2), 2.8 d.d. q (1H, H®), 3.44 d.d (1H, Jsz,, = 2, H?), 3.92 4 (1H, Jy,5 = 2,
H®), 4.47 d and 4.61 d (2H, AR-spectrum, Jgem-ll PhCH,0), 5.04d.d (1H, J;4¢ = 10, Jgan=

2, HY°¢S), 5.1 d.d (1H, Jppaps = 17, H'°trans) 5.6 d.d.d (1H, J, , = 8.5, H), 7.25 m
(SH, CeH4CH,0).

CONCLUSIONS

A synthesis of the C'-C'° fragment of erythronolides (A) and (B) with a reliably estab-
lished configuration of the C3-C® and C® centers has been carried out.
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