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SUMMARY: i10b.lUc!Ulazapyraceheptylenes lb and Ic were obtained from 
oletlnlc precursor‘s 6. Treatment nf 7 under t.he same condo t:lons does not 
allow a svnthesls of the parent comclnuncl la whrch may be explained bv 
frontier orbltal constdecatlons. 

Previous lnvestlgations led us to nssume. that the properties of 

I'111b,3l)l_]d.lazapyr'ace~~entylerles 1 mrqht. he deduced tram the elqenvector A of 

the highest occuplecl muiecular orbitai (HOMO) of the lsocon luqate dlanlon 
2) of pyraceheUt,y lene . We synthesized the ester derivatives lb and lc to 

corrobor-ate thin assumption and present a pr:eli.m~nary report of the results 

of our lnvestiqntions. 
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A 
jg R'-R3=H 
14 R'=R3=E,R2=H 

& R1=R2=E,R3=H 

E=COzC2H5 

3a R'=E,R2-OH 3b 
4a R'=E,R2=Cl 4b 
6a R'=E ,R2=H 6b 

I!! R'=R2=H 7b - 

fi 8-E 
5b 10-E 
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Uleckmann condensation of the tetraester 22a,3) resulted In 60-700 of a 

crystalline mixture of the B-ketoesters 3u and 3b2b.4) which, following 
1 H NMH spectroscopy, 

5) 
are Completely enollzed . PrOIn a rf?iiCtlOn Of the 

mixture 3a/b with triphenylphosphane and carbon tetrachlorlde in 1,2- 

dlchlocethane 74% of the chloro derivatives da/b were obtalned which could 

be seoarated by chromatographv yielding mainly 4a4'. Attempts of a 

reductive elimination of the chlorine atoms failed. 

A reduction of 3a/b with sodium borohydride ln the presence of 

WF'h3)2PdC12 61) led to dlastereomerlc mixtures of the hydroxy esters 

(64%j4). This reaction was also effected with the pure isomers, and 

to be dlfflcult in the absence of the transltlon metal catalyst: at 

ethanol a 22-43% yleid of 5a/b was obtalned together with 29-38% of 

Sa/b 

proved 

-9OC in 

an 

lsomerlc mixture of hydroxy ketones '). Dehydration of Sa and Sb with sodium 

carbonate in boiling ethanol gave the oleflns 6a and 6b In 58% vleld4). 

& R1=R2=E 
73 R1=R2=H 

a R'=E,R'=H 

E 

In the course of early attempts to dehydroqenate 7a/b with potassium tert.- 

butoxlde In DMSO we obtained, instead of la, the bridged blsimino-[14]annu- 

lene Y2b). 'The rearrangement was ratlonallzed using the elgenvector A 7, of 

the HOMO of the isoconjugate pyraceheptylene dianlon the elgenvalue of 

which should be lowered by splitting of the antibondiny (lob-lOc)-relation. 

A prediction was made simultaneously proposing that in the presence of 

additional structural features stabilizing the HOMO A the rearranqement 

should fail in favour of a dehydrogenatlon. A suitable candidate should 

contain one or two electron attracting substltuents In positrons 3.5,8 

and/or 102). This assumption 1s in complete agreement with our experiments: 

Treatment of 6a/b 1lnj_e_rthe_-co_nd1tlp_.~~ u~~~~~_.for_therearranse?lento~_lC gave 

the [lOb,lOc]diazapyraceheptylene derivatives lb/c4r5). 
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Apart from a product controlofthe reactlons of 6 and 7 with potassium 

tert.-butoxide in DMSO mechanlstIc arquments are conceivable which allow to 

explain differences of product formation dependlnq on the substltutlon 

pattern of the precursors. We now try to synthesize the monoester 8the 

reactlon of which should furnish lnformatlon concernlnq these alternatives. 
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4 1 Exper~~~_ent~_~_~I?dlt_lons: 3a/3b: F'rom 2 using reaction conditions 

previously described but extending the reactlon time from 3 h to 

16 h. Pure 30 (m.P. 128'~. 200 rng) and 3b (m.p. 174'~. 60 mg) were 

obtained by fractlonal crystallization of the mrxture 3a/h (lq) Erom 

ethanol. 

4a/4b: A solution of 3a/3b, PPh3 and CC14 (1:4:4) In C2H4C12 is 

refluxed for 3 h. Chromatography (silica qel, CH2C12) and 

recrystallization from ethanol/n-heptane qave 60% 4a (m.p. 212'~) 

and 15% 4h (m.p. 248°C). 

5a/b: A solution of 3a/h. (PPh3)2*PdCL2 and NaBH4 in methanol 1s 

stirred for 10 min., acldifled to pH = 5-6 using 2N HCl and 

evaporated. Water 1s added and extracted with chloroform. 

Evaporation and chromatoqraphy (silica qel, petrol ether/ethvl 

acetate = 2:l) gave 64% 5a/b. 

6a/h: 5a/b was dissolved rn ethanol. An excess of Na2C03 was added 

and the mixture refluxed for 2 h. Chromatography (silica gel, 

petrol ether/ethyl acetate = 2:l) qave 58% of ha/b. 

lb/c: A sol.utiorr of 6a/h. potassium tar L:-~I-~~iox~dc! rind. rl t.race ot 

dibenzo-18-crown-6 1s refluxed In toluene for 5 min. and stirred 

subsequently for 30 min. at r.t. Chromatoqraphy (silica qel, 

toluenejethyl acetate = 30:1) qave 38% lb/c. The same yield was 

obtained from Sa/b by heating to 80°C for 10 min. and stlrrlnq 

at r.t. subsequently. 
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5:) All colnzlounds were characterlzecl bv cleInenta1 analvses as well 

as by thezr spectra. :;elecl.ed data: 3a: 'H NMk (CclCi3j: B = 13.24 

(s: 2H, OH) 6.20, (d: 2H, J :: 4.0 Hz: H-2. H-7), 6.02 (d: 2H. J = 

4.0 Hz: H--l, H-6). 4.117. 4.16 (a: 4H, J = 7.1 Hz 0-CH2), 3.64 (cl:, 

2H. J = 14.5 Hz). 3.43 (d: 2H, \J = 14.S Hz), 1..33 (t: 6H. <J. :-i 7.1 

Hz Cl,,: 3b: 'H NMR (CDC13): 8 = 13.30 (s: 2H. OH), 6.28 (s: 21-I. H- 

1. H-2). 5.93 (s: 2H, H-6, H-7). 4.37. 4.20 (a. 4H. .J = 7.1 Hz 

O-W2'. 3.68 (d: 2H. J = 14.4 Hz). 3.37 (d: 2H. J = 14.4 Hz). 1.33 

(t: 6H, #J = 7.1 Hz: CH3).6a: 'H NMR (Acetone--d6): B = 7.06 (dd. 2H, 

J = 5.6 Hz, J = 8.6 Hz: H--4, H-9). 6.42 (d: 2H, J -;- 4.2 Hz: H-2.7), 

5.93 (d: 2H. J = 4.2 Hz: H--l. H--6). 4.16 (Zq: 4H, J. = 7.1 Hz 0-C.H2). 

3.64 (dd: %H, J -I 8.6 Hz, J. = 14.7 Hz). 3.11.3 (do: 2H, J = 5.6 Hz. 

2 = 14.7 Hz), 1.26 (t: 6H. J = 7.1 Hz, CH3): 6-b: 'H NMR (Acetone- 

d6): 6 = 7.22 (dd: 21~. J. = 5.6 Hz, 2. = 8.6 Hz: H-4, H-Y), 6.52 (s: 

2H H--l, H-2), S.78 (6, 2H, H-6, H-7) 4.20 (2q: 4H, J = 7.2 Hz: 

OCH2). 3.52 (dd: 2H, J = 8.6 Hz. 3 = 15.0 Hz), 3.34 (dd: 2H. J = 

5.6 Hz, J. -: 15.0 Hz). 1.29 (t: 6H. J_. = 7.2 Hz: CH3). lb: 'H NMR 

(Acetone-d6)): 6 = 9.18 (d: 2H, J = 5.4 Hz: I-1-2; H-7), 8.70 (d: 2H. 

J = 10.5 Hz: H-4, H-9). 8.56 (d: 2H, J :: 5.4 Hz: H-l, H-6), 8.23 

(d: 2H. d_ = 10.5 Hz: H-5, H-.10), 4.58 (9, 4H, J q 7.0 Hz: 0CH2), 

1.52 (t: 6H, ;I = 7.0 Hz: CH3): I$_: 1 H NMH (Acetone-d6): 6 = 9.16 

(s; 2H, H--l, H-2), 8.68 (d: 2H, 4. = 10.5 Hz: H-4. H-9). 8.60 (s: 

2H, H-6, H-71, 8.32 (d: 2H. J = 10.5 Hz: H-5, H-101, 4.60 (q: 4H, 

J. = 7.0 Hz: OCH21, 1.53 (t: 6H, J_ = 7.0 Hz: CH3f. 

6) T. Satoh, N. Mitsuo, M. Nlshlkl, K. Nawata and S. Suzuki, 

Chew. l.ett. 1981. 1029. 
7) HMO calculation: C3,5 8 1O = + 0.368; CIClb lc,c = + 0.0476. 
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SCF-calculation: A. DasGupta and N. DasGupta, Cand. J. Chenl. 52, 

155 (lY74). 
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