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Abstract ?Txejirst m&i retrodtene processes resultrag m bqclrc heterocycles are described From norbornene b- 

and &&-&ammo acrdr wrth chloroalkyl tsothtocyaaates, compounds 3-6 were prepared, whtch, by retrodtene 

decomposrtron, firmshed 7 aad 8 

The substituted 2,3_dlhydrothlazolo[3,2-alpynmldm-5-ones and the corresponding 3,4&hydropynmldo 

[2,1-blthmzmd-ones are of current mterest,*-’ due to their pharmacological activity, and a number of different 

methods have been developed for their syntheses The hmltations of these syntheses are dustrated by the fact 

that the parent pynmldo[2,1-blthlazmd-one (8) IS unknown, wtile only one method6 is at present ava&ble 

for the synthesis of thzuolo[3,2-alpynnndm-5one (7), but thy yields the 7~1x0 isomer m parallel A new 

strategy for the synthesis of compounds 7 and 8 IS described m this paper. 

SYNTHESIS 

0 
Although a number of papers (see e g refs 7-9) deal with the synthesis of 

0 

ti 

thlazolo[2,3-b]qumazolm-5~nes(A,n=l)andth~azmo[2,3-b]qumazol~n-6-ones(A, 

I N,$$Wn 
n=2), the corresponding norbomene-fused denvatives 3-6 are not known The 

\ reactlons of ethyl 3-exe-ammoblcyclo[2 2 llhept-Sene-Zexo-carboxylate 1 and the 

A 
drendo counterpart 2 with chloroethyl and chloropropyl isothmcyanates, yielded the 

tetracycles 3-6 

When compounds 3-6 were melted (at - 140 “C, for 20 mmutes), bicycles 7 and 8 were formed m good 

yield, through the sphttmg-off of cyclopentadlene The &e&u or dJexu annelatlon had no sign&ant effect on 
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the rates or yields of the reaction, but the decomposlhon of thlazohdmes seemed somewhat faster than that 

of theu six-membered homologues A mild retrodlene decomposltlon of norbomene-fused heterocycles was 

recently described 1~‘4 for the synthesis of monocyclic 1,3_heterocycles, e g pynmldmones and oxazmones 

The reactions 3, 5 - 7 and 4, 6 - 8 described here provide the first evidence of a nuld retrodlene 

decomposition resultmg m blcyclic heteroderivahves, and the first synthesis of the parent pynmldo[2,1-b] 

thlazmd-one 8 

1 

COOEt 

2 
‘NH2 

3 in=11 

4 in=21 

7 in=11 

8 (n=21 

STRUCTURE CONFIRMATION BY NMR 

The spectral data shown m Tables 1 and 2 are self-explanatory and only a few comments are necessary 

The doublet splits of the H-4a,8a signals of 3 and 4 are charactenstlc of drao-annelated fused norbomenes” 

and prove the unaltered C-4a,8a configurations m the tetracychc products from the starting compound 1 Due 

to the ca 90” dihedral angles of bonds C(4a)-H and C(8a)-H with the CH bonds at poslhons 5 and 8, 

respecuvely, no sigmficant sphttmg correspondmg to these couplmgs 1s observable, while m the case of dzendo 

annelahon (2, 5, 6), the double doublet sphttmg of the H-4a,8a signals appears as a result of these vlcmal 

H,H mteractlons Slmllarly, the downfield shifts of these signals m case of 5 and 6 as compared to the shifts 

measured for 3 and 4 are mdlcatlve of a change m the posltlons of these hydrogens from endo to exe 

The ‘H and ‘% chemical shifts of the NCH, and SCH, groups are charactenskally different for 

thlazohdmes (3, 5 and 7) and thlazmes (4, 6 and 8) In the spectra of 7 and 8, of course, all the signals on the 

H and C atoms m positions 5-9 are missing The chemical shifts of “H-4a,8a” and “C-4a,8a” are 

charactenstlc of unsaturated compounds, and the carbonyl lme tn the ‘?-NMR spectrum of 8 is upfield- 

shifted by ca 7 ppm as compared with the values measured for 3-6 Slmllarly, the shift of the 13C-NMR hne 

of C-2 IS mdlcatlve both of the size of the S-contammg nng and of the saturation of the “C(4a) C(8a)” bond 
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Table 1 ‘H-NMR Chemical Shifts (a,,, = 0 ppm) of Compounds 3-6, 7 and 8 

bH-4a bH-5 

=-=l=- b(lH) (lH)b 

2 31 3 30 

2.43 3 28 

bH-6 bH-7 bH-8 &H-&i bCH,(9) 
d&(lH) d&(lH) (lH)b d/dd.(lH) 2x&2H) 

6 19 6 30 3 12 3.78 1 38, 1 46 

618 630 3 14 1 365 1.40 

6 15 3 38 4 39 1 35, 1.47 

320 1 4.10 1 - 

‘Doublet for 3, 4, 7 and 8 (J 8 3. 8 6. 6.6 and 6 5 Hz), double doublet for 5 (J 9 4 and 4 0 Hz), and 6 (J 9 7 and 3 9 Hz) 
bBroadened smglet-hke sIgnal ‘J(H-6.H-7) 5 6 Hz, J(H-S,H-6)-J(H-7,H-8) 3 0 Hz, coalesced hnes for 5 dAB-type spectrum For 
4 near to the A,-lumtmg case J(A,B) 9 3 (3), 8 8 (5) and - 9 Hz (6) Tnplet for 4 and 5 (J 6 2 and 7 0 Hz) ’ Overlappmg stgnals 

Table 2 ‘%Z-NMR Chemlczd Shifts (6,,, = 0 ppm) of Compounds 3-6, 7 and 8 

Com- 

4 

Sb 

7 

8 

C(2) C=O CH CH CH CH CH CH CH, SCH, NCH, CH; 

1603 1614 1098 - - - - 1539 - 27 8 41 4 22 6 

‘Thrazme rmg bAsslgnments were proved by DEPT and for 6 also by DNOE (dlfferentlal nuclear Overhauser effect) and ZD-HSC 
(2 dtmenslonal heteronuclcar shift correlatton) measurements ‘%terchangeable assignments 

EXPERIMENTAL 

Ethyl exe-ammoblcyclo[2 2 I]hept-5-ene-2-exe-carboxylate (1) was prepared by cycloaddltion of 
norbomadlene and chlorosulphonyl lsocyanate followed by sodium sulphlte reduction, ring opening with 
hydrochloric acid and estenfication l2 Ethyl endo-ammoblcyclo[2 2 llhept-5-ene-2-endo-carboxylate (2) was 
prepared by ammonolysls and Hofmann degradation of the Dds-Alder adduct of cyclopentadlene and malac 
anhydnde, followed by estenficatlon l7 Chloroethyl and chloropropyl lsothmcyanates were prepared according 
to the literature ‘s The yields, physical properties and analytical data on the prepared compounds are given in 
Table 3 The IR spectra of compounds m KBr pellets were measured with an Aspect 2000 computer-controlled 
Bruker IFS- 113~ FT spectrometer ‘H- and ‘%-NMR spectra were recorded at room temperature in CDCI, 
sol&on on a Bruker WM 250 (‘H,%) or on an AM-80 and a WP-80 SY (I%, for compounds 4 and 8) 
spectrometer - controlled by an Aspect 2000 computer -at 250 (‘H) and 64 or 20 (13C) MHz, respectively, using 
the deutenum slgnal of the solvent as the lock and TMS as internal standard The expenmental deals have been 
given earlier I3 

General procedure for prepatanon oftetracyclev 3-6 To a solutlon of 5 mmol 1 or 2 m ethanol (10 ml), 
15 mmol tnethylamme was added, and to this mixture 5 mmol lsothmcyanate m ethanol (10 ml) was added 
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dropwise m one hour under me cooling and sttmng. After 24 h, the solvent was evaporated off, and tetracycles 
3-6 were separated by means of chloroform/water extrachon. The combmed chloroform extracts were dned 
@&SO,) and evaporated. The oily endue was transformed to the hydrochlonde with ethanolic hydrogen chloride, 
and recrystalhzed from an ethanol/ether rmxture. 

Table 3 Physical and Analyucal Data on Compounds Prepared 

7 109-llOb c 46.8 4.1 18 4 C,&N,OS 467 39 182 1678 

8 133-134 d 50.1 4 9 16 7 C,H,,N,OS 50 0 4.8 16 7 1673 

‘HCl salt tit ’ mp 107-109 “C c From 3 80, from 5 70% d From 4 83, from 6 75% 

Retrodlene decomposltwn of tetracycles 3-6 The free bases were !iberated from the correspondmg 
hydrochlondes with Na$Os m chloroform/water system, and submitted to the following retrodiene reaction 
without isolauon. The bases of compounds 3-6 (5 mmol) were heated on an 011 bath (140 “C) for 20 mmutes, 
respectively The crude brown product crystalhzed after coolmg to room temperature. This was dissolved in 
benzene (70 ml), silica gel (5 g) was added and the resultmg slurry was stirred for 5 minutes The silica gel 
was filtered off and washed with benzene After removal of benzene the residue was recrystallized from ethyl 
acetate, furmshmg products 7 and 8. 
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