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A b d m c t - m t i m  of ethyl 2-hrorropyrwate (1) with various N-t-Boc, N-ethoxy- 

cartonyl or N-acetyl phenylalanh or rrethi& dialkylthioamides d e r  sulfur 

evtlvsim corditims gave 1,2,3,5-tetrasubstituted m l e s  in good yields. 

2 - ~ ~ ~ t e  esters are mt alkylatnrs that have been widely used in the synthesis of 

hete-les containing nit-,' sulfur or  oxigen q m ~ p s . ~  Of particular interest, is 

the condensation of prinary thicanides with ethyl 2-brorropynnrate ( I ) ,  k m m  as the Hantzsch 

reaction,3 to £om the thiazole ring which is an iapr tant  constituent of various antibiotics, 4 

pharrramlogically active ~eptides,' as mil as the newly is~Lated series of cyclic cytotoric 

pzptiae~.~ Wcent procedures describing inplwerpnts on the Hantzsch reaction have resulted 

in exellent  control wer r a c w i ~ a t i o n , ~  frequently noted as a limitation of the reaction 

with chiral starting material. He=, we report the ml reaction of dialkylthioamides of 

N-protected amino acids w i t h  (11. 

lhioamides ( 2 )  are efficiently -rued by thionation of the correspordhg amides with 2,4- 

bis (4-mxyphenyl) -1,3-dithia-2,4-diphsphetanee2,44idfide (PTPSI in anhydxms tetra- 

hydrofuran a t  20°C in excellent yields.' Zhioamide (2d) was prepared fmm (Zal by d 

of the t-Fxc group with 98% formic acid f o l l m d  by acylation. m&r mnditions previously 

inp1-ted by Eschermoser e t  a1 for the synthesis of emlizable 1,3-dicartanyl ccanpounds, 
9 

the reaction of l-(thiM-Boc-C(-amirvophenylalanyl)-a~acyc1opMtane (Za) with (1) in aceto- 

nitr i lelo mntaining one equidem. of anhydrous sodim iodide, £011-d by depmtmation 

of the in temdiate  thioinnonim salt with kning's base and sulfur exUusion with triethyl- 

phDsphite a t  80°C, resulted in the f o m t i m  of l-t-Boc-2-hyl-3-(l-azacyclop~taM1-5- 

carboethoxy~rrole (3a) in 78% yield as outlined in Sch- 1. Zhe expzkd  products f m  

the sulfur contractim n e w  are the enaminoketcesteI or  its hydrolysis ploduct. lhese 

pm&cts were not isolated but reactfA £mther to give ~ r m l e s  (3). Similarly, the 

mrpholiro ethoxycarbonyl &rimtiti= (2cI gave (3c) in sclrewhat 1-r yield (30%) together 



with unreacted starting raterial. lhe lmer yield of (3c) my be dx to the r ews ib le  

alkylaticn of thica6des.l0 Other Emrino acids such as the nethimine derivative (2b) 

reacted in a similar fashion to afEord pyrrnle (3b) in 41% yield without a~parent serious 

conplicatims f m  the thioether gmup. Replacemnt of the cmbmte functicnality by acetyl 

as in (2d) resulted in m t h  cyclizatim giving (3d) in gmd yield. 

SFectrosmpic properties of (3) are s-rized in Table 1. lhe catbn - 13 nmr spectra shm 
' 

a &thine gcoup at 110-113 m w i t h  a coupling mnstant J13C-1H of 173 Hz and a single proton 

a t  6 6.5 - 6.9 ppn appear in the proton nmr spectra. lhese features are quite characteristic 

of 4 - msubstituted pyrroles. 11 

Althou* mrh remains to he done to establish the rrechanism of these transfomaticns, it seem 

reasonable to ass- that the enamin&toester i s  Eormd with E -figuration, either after 

sulfur extrusim or thm* equilibratims, allowing the nitmgM of the c a h t e  or  amide 

to attack the r e a c t i ~  &nyl p u p .  Prnton shifts follmed by dehydration would givs 

m l e s  (3) as shavn in scheme 2. 

Ihe ahxe reaction i n t h c e s  a sinple and efficient entry to plysubstituted pyrrnles, that 

can further be functi-lized, f m  accessible starting iretarial. 
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zasLE 1. spectrosoopy Prwrties of Fyrmles (3). 

'11 nrm CD30D 6 7.21 (d, J=7.3.2H) ,7.15 (d.J.6 .g,lH) ,7.OZ (6. 

'Ql 5=6.9,2H),6.75 (s,lH),4.25(q,J=7.2,2H),4.23(~,2H),3.0l(m, 

k$"Y" 411) ,l.86 (m,4H) ,l.32 (t=7.l,3H) ,l.24 (s.9H) . =% 13c mm 6 160.0(s) ,149.0(s) ,139.3(s), 136.1(s) ,127.9(d), 

O O=C, 127.7 (d) ,125.8 (s) ,125.6 (d) ,121.9 ( 5 )  ,110.5 (d,J=173.2) -83.9 
c-t-Bu 

(~j),60.0(t),52.8(t),30.3(t),26.7(q),24.3(t),14.l(q). 

U 2980,1751,1716,765. Ms CI/LW3 m/z 399(MtH+,59.6) ,398 

(3a) 56(78)12 (~+,12.7) ,299 (M+-99,100). 

+ 
C23H3004N2+H fllcd 399.22829; found 399.22838. 

'11 nm m 1 3  6 6.57(s,lH),4.21(q,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). 

':'c mm 6 160.2(~),149.3(~),135.5(s),126.5(~),121.8(~),111.0 

EtCW (d,P173.3) ,84.4 (s) ,60.1(s) ,52.6(s) .33.4 (t) .27.2(q) ,25.7(t), 
bl I o= c.M-Bu 24.5(t),15.0(q),14.2(q). 

u 2978,1751,1716, Ms CI/NH3 m/z 383 (MtH+,l00) ,283 (M+-99.79). 

(3) 30(41)12 ClgH30N204S + K+ d c d  383.20056; f a m d  383.20045 

//" 
'11 m aK13 6 7.19(m,3H),7.05(d,J=I).1,2H),6.88(s,lH),4.25(q, 

Jz7.1,ZH) ,4 .l8 (s.28) ,4 .O6 (q,J=7.2,2H) ,3.73 (m,4H) ,2.78 (m,4H), w9m 1.32(t,J=7.1,3H) ,1.07(t,J=7.1.3H). 

EtC-C 13c mm 6 160.2(s) ,151.0(~),138.6(s) ,137.8(s) ,131.0(s) ,128.2 
b! I 

o=C. +Et (!;) ,128.1 (d) ,127.9 (d) ,126.l(d) ,122.7(s) ,112.6 (d,J=173.7) -67.1 

(t) ,64.3(t) ,60.6(t) ,53.8(t),29.9(t) ,14.2(q) ,13.4(q). 

(3c) 15(30)12 
U 2965,1762,1709. Ms C W 3  m/z 387(MtH+,l00) 386(~+,5) 

c ~ ~ % ~ N ~ ~ ~  + H+ d c d  387.19205;fd 387.19200. 

30.5 (t) ,27.8 (q) ,24.6 (t) ,l4.2 (q) . U 2978,1742,1701,1654,756. 
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