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SYNTHESIS OF 10-AZAPROSTAGLANDIN E1
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A recent patent publication1 concerning the synthesis of ll-desoxy-10-azaprostaglandin E1
prompted us to report an alternative synthetic sequence to 10-aza-PGE1 8a and 10-aza-15-epi-PGE1
8b.

Reaction of diethyl maleate 1 with nitromethane in an ethanolic-dioxane solution in the
presence of a catalytic amount of sodium ethoxide yielded ethyl 3-carboethoxy-h-nitrobutyrate2
[49%; ir 1735, 1560 and 1375 cm'l; nmr (CCl4) 6: 4,80 (m, 2H, CH,NO,), 2.75 (m, 2H, CH,CO,Me),
1.26 (t), and 3.51 (mi]’ Catalytic reduction of the nitrodiester in the presence of R(Ni) W-4
in ethanol with hydrogen (47 psi) afforded a mixture of the corresponding lactamester and uncy-
clized aminodiester. Refluxing this mixture in benzene for 5 hr afforded 4-carboethoxy-2-
pyrrolidinone [70%; ir 1725 (broad); nmr (CC14) §: 8.05 (s, NH), 4.15 (q) and 1.27 (t)].

Reaction of 4-carboethoxy-2-pyrrolidinone with NaH in THF and subsequent methylation with
methyl iodide gave the lactamester> 2 [88%; ir 1740 and 1690 cm'l; mmr (CCl,) §: 4.14 (q), 2.75
(s), 2.45 (d) and 1.27 (t)]. Reduction of (2) with sodium borohydride4 in ethanol at room tem-
perature for 14 hr afforded 1-methyl-5-hydroxymethyl-2-pyrrolidinone [77%; ir 3390 (broad) and
1675 (broad) cm'l; nmr (CDClB) §: 2.85 (s, N-033X} Reaction of 1l-methyl-5-hydroxymethyl-2-
pyrrolidinone with dihydropyran in the presence of a catalytic amount of HCl in CHZCI2 at room
temperature gave the tetrahydropyranyllactam 3 [77%; bp 115-20° at 0.05 mm; ir 1695 cm'l; nmr
(CCl,) §: 4.53 (s, 0-CH-0), 2.75 (s, N-CEB)]' Treatment of (3) with lithium diisopropylamide
in THF at -78° and subsequent alkylation with 8-iodo-l-octene in THF with one equivalent of HMPA
afforded the tetrahydropyranylolefin 4 [75%; ir 1690 and 1645 cm'l; nmr (CDCl3) §: 5.53-3.74
(m, 1H) 4.83, 5.08 and 5.13 (multiplets, 2H) 4.48 (s, O-CH-0) and 2.86 (s)].

The desired lactamesteralcohol 5 was obtained from the tetrahydropyranylolefin 4 by utilizing

the following sequence of reactions: (1) Ozonolysis of (4) in CH,C1, at -78° and subsequent re-
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duction of the ozonide with Mezs at room temperature'gave the corresponding lactamtetrahydro-
pyranylaldehyde [75%; ir 1725 and 1690 cm'l; nmr (CC14) §: 9.47 (s, distorted)]; (2) Reaction
of the aldehyde with Agzo5 in an aqueous KOH-EtOH solution at room temperature for 2 hr followed
by acidification with 10% HCl afforded a tetrahydropyranylacid [947%; nmr (CDC13) §: 9.20 (s,
Cozg), 4,67 (s, 0-CH-0) and 2.87 (s, N-Cﬂs)]; (3) Esterification of the acid with CHyN, in Ety0

1

at 0° gave the corresponding lactamtetrahydropyranylester [83%; ir 1745 and 1690 cm™ ~: nmr (CpClq)

8: 4,60 (s, O-CH-0), 3.68 (s, C§30) and 2.83 (s, N-Q§3ﬂ ; and (4) Reaction of the lactamtetrahy-

dropyranylester with CH30H6

in the presence of p-TsOH at room temperature for 3.5 hr yielded the
desired lactamesteralcohol 5 [98%; ir 3400 (broad), 1675 and 1740 cm'l; nmr (CDC13) §: 3.72 (s,
C§30) and 2.88 (s, Ngga)]. Reaction of (5) with excess Collins reagent7 in CHyCl, at 0° for 1.25
hr followed by stirring with powdered NaHSOA-HZO at 0° for 45 min and subsequent chromatography on
silica gel G afforded the corresponding lactamesteraldehyde [62%; nmr (CDClj3) §: 9.73 (d, J =1
Hz), 3.67 (s) and 2.87 (s) 1. Reaction of lactamesteraldehyde with the lithium salt of dimethyl-
(2-oxoheptyl) -phosphonate in THF at 0° for 3.5 hr and subsequent chromatography on silica gel G
gave the enone 6 [84%; nmr (CDCl3) §: 6.74 (q, J12-13 = 8 Hz, Ji13-14 = 16 Hz) 6.13 (d, J13.14 =
16 Hz), 3.60 (s, C§30), 2.80 (s, N-Cﬂs) and 0.90 (t, distorted); mass spectrum m/e 265 (M), 334
(M-CH30), 236 (M-(CHZ)S-COZMe), 234 (M-C4H9 and CH3002CH3), 233 (M-CH2=CH-CH2)QCOZCH3), 166 (M-
CH2=CH(CH2)4-COZCH3 and CAHQ)s 151 (M-(CH2)6-COZCH3 and C5H11), 124 (M-CH2=CH-(CH2)4COZCH3 and
CSHIIC=O) and 98 (M-CH2=CH- (CH2)4C02w3 and CH=CH-CO-C5H11)].

Reduction of the enone 6 with an ethanolic-sodium borohydride solution at -40° for 4.5 hr
followed by destroying the excess NaBHa with a 107 HC1-EtOH solution at -40° afforded a 1:1 mix-
ture of the C-15 epimeric esteralcohols 7a and 7b [83%; tlc analysis using a 5% methanolic-ether
solution indicated two equally intense spots]. Chromatography of the diastereoisomeric mixture
7a and 7b on silica gel G and elution with ether-hexane solutions, gave a faster moving (less
polar)8 diastereoisomer ZE? [mp 50-51°; ir 3450 (broad), 1745 and 1690 cm’l; nmr (CCla) S
5.47-5,63 (m), 3.62 (s, ocga), 2,71 (s, NCﬂa) and 0.90 (t, distorted); mass spectrum m/e 367 (M),
350 (M-OH), 336 (M-CH30), 296 (Mrcsﬁll), 264 (M-CgH,, and CH4O0H), 236 (M-CH,CO,CH, and C4H9),
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225 (M-CH2=CH- (CH2)4-COZCH3, 182 (M- (CHZ) 6-COZCH3 and 03[{7) , 168 (M-CH2=CH- (CH2)4-COZCH3 and
C4H9), and 154 (M-CH2=CH-(CH2)4-COZCH3 and Csﬂll)] and a slower moving (more polar) diastereo-
isomer 7a [mp 54-54.50; the ir, nmr and mass spectrum of 7a were essentially identical to that

of 7b 1
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Reaction of the esteralcohol 7a with an aqueous methanolic-sodium hydroxide solution at room
temperature for 20 hr followed by acidification afforded 10-aza-11-desoxy-PGE1 8a [mp 123-249;

ir 1735 and 1685 cm"l; nmr (CDCIB) §: 6.10 (s, broad, 2H, CO,H and OH), 5.40-5.73 (m), 2.85 (s)

2
and 0,90 (t, distorted); mass spectrum m/e_ 353 (M), 336 (M-OH), 335 (M—HZO), 318 (M—H20 and OH),
282 (M-CSHH), 264 (M—C5H11 and HZO)’ 225 (M-CH2=CH-(CH2)4-COZH), 224 (M—(CHZ)G-COZH), 208 (M-
CH2=CH-(CH2)4-COZH and OH), 150 (M-(CH2)6-COZH, OH and C4H9) and 98 (M-CH2=CH(CH2)4-COZH and
CH=CH-CHOHCSH, ;) 1.

Saponification of the esteralcohol 7b with an aqueous methanolic-sodium hydroxide solution

at room temperature and subsequent acidification yielded 10-aza-11-desoxy-15-epi-PGE1 8b [mp

83-840; ir 1725 and 1685 cm’l; mass spectrum and nmr of 8b were very similar to 8a].
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