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Synthetic Studies Towards Halichondrins:
Synthesis of the Left Halves of Norhalichondrins and Homohalichondrins
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Abstract: The left halves of norhalichondrins and homohalichondrins were
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norhalichondrin and homohalichondrin scrics.  The structural variations among the A, B and C
serics arc concerned with the oxidation level at the C.12 and C.13 positions whereas the

structural  variations among norhalichondrin, halichondrin and homohalichondrin  series  are
concerned  with the C.50-and-beyond p()silions.l'2 In this papcr, we report the syntheses of the

left halves of norhalichondrins and homohalichondrins,
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We noticed that the stercochemistry of y-lactone 1, rcadily available from D-galactose
glycal via Ircland-Claiscn rcarrangement and iodolactonization, perfectly matches the
stercochemistry at the C.46-and-beyond positions of norhalichondrins.3  Using virtually the

same sequence of reactions used for the synthesis of the left half of halichondrins,* the left
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half §5 of norhalichondrin B was synthesized from 1 in an excellent overall yicld (Scheme 1),
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Scheme 1. Reagents and Reaction Conditions.

(a) 1. DIBAL/CH;Cl3/-78 °C—0 °C. 2. p-TsOH/McOH/RT. 3. Tfp0/Py/ CHCly/-42 °C, followed by
trecatment with NaCN/DMF/RT. 4. DIBAL/CH,Cly/-78 °C, followed by reduction with
NaBH4/McOH/0 °C. (b). 1. Hp/Pd(OH)p on C/McOH/RT. 2. EtSH/BF3-EtpO0/CH3Cly/0 °C. 3.
TBSOTI/EtzN/CH,Cl/0 °C. 4. Ip/NaHCO3s/acetone-HpO (12:1)/0 °C, followed by reduction with
NaBH4/McOH/0 °C. 5. MsCl/Ei3N/CH,Cl»/0 °C, followed by treatment with NaCN/DMSO/50 °C. 6.
DIBAL/CH,Cl1,/-78 °C. (¢) 1. bromide 44/1-BuLi/E10/-78 °C, followed by treatment with 3 at -78
°C. 2. AgNO3 (6 equiv)/HMDS (7 equiv)/HyO-EtOH (1:4)/RT. 3. n-Bu3SnH/AIBN/tolucnce/80 °C.
4, 15/CH,CI1/RT. 5. Dess-Martin reagent’/CH5Clo/RT. 6. CSA/THE-;-BuOH-i-PrOH (1:1:1). 7. samc
as step ¢.5. 8. NaClOp/NaHoPO4/t-BuOH, followed by treatment with CHpN9/Et)O.

Intcrestingly, the methyl acetal 2 also served as the starting material for the synthesis
of the C.44-C.55 segment of homohalichondrins.  Although the stercochemistry of the C.50, C.51,
C.53 and C.54 positions of homohalichondrins was unknown, we felt safc to assume that the
stercochemistry of the C.50 and C.51 positions of homohalichondrins corresponds 1o that of
norhalichondrin A, the structure of which was unambiguously csiablished by X-ray analysis.!
Therefore, we focused only on the synthesis of all the possible stereoisomers with respect to the
C.53 and C.54 positions of homohalichondrin B. This was accomplished by Sharpless asymmetric
cp()xidalion8 of the c¢is- and trans-allylic alcohols, i.e. step f.1, followed by acid-catalyzed
cyclization (Scheme 2).  Examination of the chemical shifts and vicinal spin-spin coupling
constants clearly showed that only the diastercomer 7 among these sicreoisomers exhibited Iy

NMR data closc to the data reported for homohalichondrin A9  As the stercoisomer 7 was derived
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[rom Sharpless asymmetric epoxidation of cis-allylic alcohol 6 in the presence of dicthyl L-(+)-
tartrate, its stercochemistry was concluded as shown. As described for the conversion of 2 10 5,
7 was converied to the trans-iodoolefin 8§10,

The total synthesis of norhalichondrin B and homohalichondrin B from the ijodoolefing 5

and 8, respectively, has rccently been completed, establishing their complete structures. 1 !
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Scheme 2. Reagents and Reaction Conditions.

(¢c) 1. Dess-Martin oxidation7, followed by Horner-Emmons reaction, using
(F3CCH,0)2P(0)CH2CO7yMe/KN(TMS)2/18-crown-6/THF/-78 ecl3, 2, DIBAL/pentane-CHoCly (2:1)/-
78 °C. (f) 1. -BuOOH/diethyl L-(+)-tartrate/Ti(i-PrQ)4/CH,Cl2/-20 °C. 2. p-TsOH/wet CHCI3/RT.

(g) 1.-10. same as steps b.2 through c.5.
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lg NMR dala {CD3 0D} of triacciate of 6 and homohalichondrin A triacetate

riacelatg of 6 homohalichondrin A triacetate! P
C.53 431 (m) 4.42 (m)
C.54 5.09 (ddd, J = 7.7. 4.4, 3.5 Hz) 531 (ddd, J = 7.3, 4.6, 3.3 Hz)
C.55 414 (dd, F = 11.9, 7.7 Hz) 4,18 (dd, ] = 12.1, 7.3 Hz)
C.55 4.32 (dd, J = 11.9, 3.5 Hz) 4.4 (dd, J = 12.1, 3.3Hz)

TH NMR (CDCl3) of 8: § 0.01 (6 H, s}, 0.02 (3 H, s), 0.03 (3 H, s), 0.06 (3 H. s), 0.08 (3 11, 5), 0.8]
(3H.d J=661Hx, 084 (3 H,d,J=4.2Hz), 0.85 (9 H, 5), 0.86 (9 H, ), 0.88 (D H, s) 1.60 ( M. 1d. /
=42, 154 Hz), 1.85 (1 H, dd. J =63, 13.0 Hz), 203 (1 H, m), 2.17 (1 H, dd, 7 = 8.4, 16.1 Hz), 2.19-
227 (3 H, m), 231 (1 H, m), 253 (1 H,dd, J =84, 196 Hz), 267 {t H,dd, 7 =49, 161 Hz), 274 (|
H,d, J =105 Hz), 351 (1 H, dd, / = 5.8, 7.6 Hz). 3.54 (1 H, m), 3.61 (1 M, dd. J = 6.3, 103 Tz}, 3.63
(1 H,dd, /=40, 10.3 He), 3.75 (1 H. br ¢, J =23 He), 379 {3 H. 5), 3.80 (1 1, m), 3.80 (1 H, dd, J =
23,35 Hz),422 (1 H,Wd,J=26,63He), 423 (1 H. d. J =115 He), 447 (1 H, d, / = 11.5 1z}, 6.25
(1 H, d, J = 143 Hz), 640 (1 H, dd, J =.8.0. 143 Hz), 6852 H. 4,/ =8.6Hz). 719 2 H d, /=86
Hz).
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