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Absthact—Reaction of ethyl 2-bromopyruvate (1} with various N-t-Boc, N-ethoxy-
carbonyl or N-acetyl phenylalanine or methionine dialkylthicamides under sulfur

extrusion conditions gave 1,2,3,5-tetrasubstituted pyrroles in good yields,

2-Halopyruvate esters are potent alkylators that have been widely used in the synthesis of
heterocycles containing nitrogen,l sulfur or oxygen groups.2 Of particular interest, is
the condensation of primary thicamides with ethyl 2-bromopyruvate (1), known as the Hantzsch
reaction,3 to form the thiazole ring which is an important constituent of various a.nti]:»i«::'tic:s,4
pharmacologically active peptides,s as well as the newly isolated series of cyclic cytotoxic
peptides.6 Recant procedures describing improvements on the Hantzsch reaction have resulted
in excellent contrel over racenizat.ion,? frequently noted as a limitation of the reaction
with chiral starting material. Here, we report the rovel reaction of dialkylthicamides of
N-protected amino acids with (1).

Thicamides (2) are efficiently prepared by thionation of the corresponding amides with 2,4-
bis {4-phenoxyphenyl) ~1,3-dithia-2,4-diphosphetane-2,4-disulfide (PTPS) in anhydrous tetra-

8 icamide (2d) was prepared from (2a) by removal

hydrofuran at 20°C in excellent yields.
of the t-Boc group with 98% formic acid followed by acylation. Under conditions previously
implemented by Eschenmoser et al for the synthesis of enolizable 1,3-dicarbonyl com;_:!ot.u’tds,9
the reaction of 1-(thio—t-Boc-o-aminophenylalanyl)-azacyclopentane {2a) with (1) in aceto—
nitrile'® containing one equivalent of anhydrous sodimm iodide, followed by deprotonation
of the intermediate thicimmonium salt with Huning's base and sulfur extrusion with triethyl-
phosphite at 80°C, resulted in the formation of 1-t-Boc—-2-benzyl-3-(l-azacyclopentane)-5-
carboethoxypyrrole (3a) in 78% yield as outlined in Scheme 1. The expected products from
the sulfur contraction method are the enamincketoester or its hydrolysis product. These
products were not isclated but reacted further to give pyrroles (3}. Similarly, the

morpholinc ethoxycarbonyl derivative (2¢) gave (3c) in somewhat lower yield (30%) together
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with unreacted starting material. The lower yield of (3c) may be due to the reversible
alkylation of thicamides.'® Other amino acids such as the methionine derivative (2b)

reacted in a similar fashion to afferd pyrrole (3b) in 41% yiel@ without apparent serious
camplications from the thicether growp. Replacement of the carbamate functionality by acetyl

as in (2d} resulted in smooth cyclization giving (3d) in good yield.

Scheme 1
o0 H '
i 1) BrCHZg-—E'-OEt Nal , CH 24h,RT &
GNCHCNRY . r CHiCN ,240,RT B0 /7 . Mg
R 2} Diisopropylethylamine , 2h , RT 0. é
3} P(OEt)y , B0°, 5h
(2) a; G=t-Boc, R=CHyPh , R} = (CHy), (3)

+

b G=t-Boc, R=CHLOH,H, , B} = (CH,),
€ i G=EtO,C , R=CHPh , R} = (CH,),0(CH,),
d;G=Ac,R=CH2Ph,Ré=(CH2)4

Spectroscopic properties of (3) are summerized in Table 1. The carbon - 13 rmr spectra show
a methine group at liO—ll3 pem with a coupling constant J13C—1H of 173 Hz and a single proton
at § 6.5 - 6.9 ppm appear in the proton nmr spectra. These features are quite characteristic
of 4 - unsubstituted pyrmles.ll

Although much remains to be done to establish the mechanism of these transformations, it seems
reasonable to assume that the enamincketoester is formed with E configuration, either after
sulfur extrusion or through equilibrations, allowing the nitrogen of the carbamate or amide
to attack the reactive carbonyl group. Proton shifts followed by dehiydration would give

pyrroles (3} as shown in scheme 2.
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The above reaction introduces a éinple and efficient entry to polysubstituted pyrroles, that

can further be functicnalized, from accessible starting metarial.
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TAELE 1. Spectroscopy Properties of Pyrroles (3).

EtO-C 4 > CH,Fh

Q
-=

0=€~ ot-pu

(3a) 56(78)'2

% o CD,0D § 7.21 (d,3=7.3.2H),7.15(d,J=6.9,1H) ,7.01(d,
J-6.9,2H) ,6.75 (s,1H},4.25(q,J=7.2,2H} ,4.23 (s, 2H) ,3.01 (m,
4H},1.86 (m,4H) ,1.32(t=7.1,3H) ,1.24 (s, 9H) .

B¢ e 6 160.0(s),149.0(s),139.3 (s}, 136.1(s),127.9(d),
127.7{d),125.8(s),125.6 (@) ,121.9(s) ,110.5(d,J=173.2) ,83.9
(s),60.0(t) ,52.8(t) ,30.3(t) ,26.7(q) ,24.3(t) ,14.1(q) .

v 2980,1751,1716,765. Ms CI/NH, m/z 399 (Wi',59.6) ,398
mt,12.7),299 *-99,100) .

+ -
C23H3004N2+H calcd 399.22829; found 399.22838.

H
LS
1
o

N
N
N CH,CH,SCH
=C

0=Cy O-t-Bu

()  30(41)12

11{ my C[)C13 § 6.57(s,1H) ,4.21(g,J=7.2,2H},3.00 (m,6H) ,2.68

(m,2H),2.11(s,3H),1.84 (m,4H) ,1.53(s,9H) ,1.28(t,J=7.2,3H).
Be rmr 6 160.2(s),149.3(s) ,135.5(s},126.5 (s) ,121.8(s) ,111.0
(d,J=173.3) ,84.4(s) ,60.1(s),52.6 (5) ,33.4 (t) ,27.2(q) ,25.7 (¢t} ,
24.5(t),15.0(q) ,14.2(q) .

v 2978,1751,1716. Ms CI/NHi, n/z 383 (wi",100),283 (M -99,79) .

+
C19H30N204S + H caled 383.20056; found 383.20045

5 N
X
B0 . CH,Ph

o -
0=Csoge

Y1 e cpe1, 6 7.19(m,30),7.05(d,3=8.1,2H) ,6.88 (s, 1) ,4.25 (q,
3=7.1,2H) ,4.18 (s, 2H) ,4.06 {q,J=7.2,2H) ,3.73 (m,4H) ,2.78 {m, 4H) ,
1.32(t,3=7.1,3H) ,1.07(t,J=7.1,3H) .

B3¢ mmr & 160.2(s),151.0(s),138.6(s) ,137.8(s) ,131.0(s) ,128.2
(s),128.1(d),127.9(d) ,126.1(d) ,122.7(s) ,112.6 (,7=173.7) ,67.1
(t),64.3(t),60.6(t) ,53.8(t),29.9(£) ,14.2(3),13.44q) .

v 2965,1762,1709. Ms CI/NH, m/z 387 out,100) 386 Mt,5)
CyyHogh,0s + H' calcd 387.19205;found 387.19200.

(3d)  40(70)12

Y nmr coC1; 6 7.31(m,18) ,7.24(d,326.0,2H) ,7.02(d,3=6..6,28),

6.78(s,1H} ,4.25(d,J=7.1,2H) ,4.17 (s, 2H) , 3.08 (m,4H) ,2.03(s, 38) ,
1.88 {m,4H),1.32 (¢,3=7.1,3H) .

13: e 5 174.1(s),160.4(s) ,139.2(s) ,136.9 (s) ,128.4 (d) ,128.2(
a),127.4(s),126.1(d),120.7(s) ,111.3 (d.3=173.5} ,60.5(t) ,52.9 ()
30.5{t},27.8(q) ,24.6 () ,14.2(q) . v 2978,1742,1701,1654,756.

Ms CI/NHy m/z 341 (w',100},

+
CIEOH24N203 + H calcd 341.18664; found 341,18652,
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