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Abstract

According to the synthetic route established on the
despyrrole analog of the alkaloid, the first total synthesis of (%)-

lysergol was completed.

In continuation of our synthetic work1—4 cn erget alkaloids aiming at the syn-—
thesis of as many alkaloids as possible of having similar type of structures,
we now report another first total synthesis of a member of ergoline type

of alkaloids, (+)-lysergol (1), via the route established by using the corres-
ponding despyrrole derivatives with the trans-1,3-diol (7a} as the key inter-

mediate.

Synthesis of Despyrrololysergol (3b)

As in our recent total synthesis of lysergic acid,1’2 the photocyclized lactam

was converted into the ggggg*l—hydroxy—Z-aldehyde (2) which was used as the
starting compound for the establishment of the synthetic route te lysergol.
Sodium korohvdride reduction of E’yielded the EEQE§11,3-diol (gg) which was
acetylated under an ice-cooling temperature to give the corresponding monocace-
tate (3b), mp 141-142°C,

Chlorinative conversion of la-hydroxy group in 3b was carried out by the treat-
ment of thionyl chloride in benzene to afford the lu-chloride (4a) in 31% yield
and the desired lf-chloride (39) as the major product in 61% vield respectively.
Their structures were readily established from their n.m.r. spectra, particular-
ly from the signals of protons at l-position, as a tripiet (J=11 Hz} at § 4,20
in 4a while as a broad singlet at § 5.08 in 4b. Treatment of the 1B-chloride

(EE) with DBU in benzene under refluxing temperature effectuated dehydrochlori-
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nation to yield the 9-ergolene type of compound (5a) in 95% yield which showed
an clefinie proton signal at l-positicn as a broad singlet at § 6.13 thus con-
firming its structure. Acid hydrolysis of the acetate (3a) afforded the unsat-
urated alcochol (29), mp 123-125°C, homogeneously which has a structure corre-

sponding to the despyrrole analog of the alkalcid lysergol, thus established a

potent synthetic route to the target alkaloid.

Total Synthesis of (1)-Lysergol (1)

According to the synthetic route established as above, total synthesis of the
alkaloid (#)-lysergol was carried out starting from the key intermediate, g;gggt
9-hydroxy=-§=-aldehyde (&), which had been prepared from the photocyclized lactam
and successfully used as the starting compound in the total synthesis of {(t)-
lysergic acid.2 S5odium borohydride reduction of § afforded the homogeneous
;;gg§1l,3—diol (Zg), mp 252-254°C (dec.}, which was acetylated to give the mono-
acetate (7h), mp 215-218°C. The sterecchemistry of this trans-1,3-diol structure
was clear from the n.m.r. peaks of two protons at 9- and 10-positions in the
acetate (7b), which appeared as triplet with large coupling constant of about

10 Hz, respectively, Treatment of the monoacetyl-alcchol (7o) with thionyl chlo-
ride in benzene at 50°C for 1 h afforded the desired 9B-chloride {8) in 74%
yield. The sterecchemistry of the 9f-chloride (8), particularly the 9B8-configu-
ration of the chloride, was confirmed by the n.m.r. signal of proton at 9-posi-
tion appeared as a broad singlet at § 5,06.

DBU treatment of the 98-chloride (§) in benzene under reflux for 2 h yielded

the unsaturated 9-ergolene type of compound (%a) which was then readily hydro-
lyzed with 10% hydrochloric acid under reflux for 1 h to yield dihydrolysergel
(29) in 86% yield from 8. The presence of an olefinic proton signal as a broad
singlet at § 6.37 firmly established its structure (3h). Conversion of the
indoline (9B) into the indole (}), therefore (+)-lysergol, was achieved by the
treatment with 0.5 equivalent of phenylseleninic anhydride5 in the presence of

3 eguivalents of indole6 under a nitrogen atmosphere at 40°C for 1.5 h to afford
(+)-1lysergol (L), mp 220-224°C (dec.,), in 97% vield. The comparison of n.m.z.
and i.r. spectra, and t.l.c. of the synthetic compound {l) with those of (+)-
lysergcl7 established their identity, thus completed the first total svynthesis

of the alkaloid.
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