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AMmct-IJ-Dkepifm 1 un&go various (2~ + 4~) as wdi as (4~ + 2s) cydordditioa.8 and kod to 
btid@ adducts 9 and IO pyv 13 rqcctivdy. Tbc dusive 1.7- 
tautomm2calkinotbctrappedthr~cycloadditioflnectiQux. I-pyrudiocllIrswcll2-pyrudinc 
lh looac a nim mokcuk by tbamd activation sod kad to the expected bomodiucpiD# 16 and 

Tbe 7-membered l&diazcpincs 1 arc known to un- 
dergo peculiar ring transformations; for exampk. 
when heated in various solvents, they isomcrizc 
and kad either to l-iminopyridinium ylides 3 or to 
2-aminopyridines 4.” It is. therefore, reasonable to 
postulate 1.7-diazanorcaradicnes 2 as possibk val- 
ence tautomers of the 7-membered diazpincs 1.’ 
thermally induced C(2bNO bond ckavage of 2 
would kad to the ylides 3, whereas N( &N(7) bond 
ckavage, followed by a prototropy, would give 
compounds of type 4. 
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~rcUOhW-d&UCpilWS. DiaZepifUS 1, half@ 
electron-attracting substitumts in the C-S position 
like ethoxycarbony1, cannot be synthcsizcd pllote 
chcmkally from the corresponding ylidcs, sccord- 

t0 hkCkU8.’ On the contrary 1.C 
zhoxycarbonyldiaxepitu i8 easily synthcsizuI’ 
and rt8Ct8 qtlkkly With diiUOpKlp@itlC; UhWtU- 

natcly. from the compkx reaction mixture, no de- 
dnite products could be isolated. Therefore we had 
to turn our attention toward diaxepines which are 
not substituted at the C atoms of the 7-membered 
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(a) Y - O&Et (b) Y = CO,iPr (c) Y - COCH, (d) Y-s4CJ5 (c) Y - Ts 

On the other hand the bicyclic 1.7- 
diazanorcaradiencs 2 have been postulated, fint by 
us’ and later on by Sasaki’ and by Snieckus.* either 
as short-lived intermediates, during the photachem- 
ically induced ring expansion of I-imino-pyridinium 
ylidcs 3 toward the isomcric 1&li8xcpines 1, or aa 
vakncc tautomers of the latter ones. unfottuMtcly 
their Cxi8tCtKC has Ody been SUbstantiatad by ittdi- 
rcct chemical evidence.” 

P@nz.bach et al demonstrated the existence of a 
vakncc tautomeric equilibrium between N-tosyl 
azepiru S and 7-aurnorcaradiene 6: reaction with 
diazotrbcthane gave the tctracyclic adduct a as well 
as the uns!abk pynuoline 7k (Scheme 1). Anaum- 
inpthd1&ii8ZCpiM1CXi8tiItV~tputomeric 

eqttiliiun with 1,7diazano 2. it 
seemed dcsirabk to freeze both isomers by using a 
&niIar fgproach. Furtbcrrnon both tautomen 
were expected to react with diazoalkarM in order 
to give I-pyrazAine derivatives which. by tbcrmal 
or by photochemical activation, could yield 
hotnodiiines. 

ring skeleton and which, for that reason, have no 
ectivatcd daubk bonds. 

Tetracyanoethykne’ as well as 4-phenyl-1.W 
triazoline-3+5dione react easily with 12diazqincs 
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Fig 1. 

pyrazdinc 18 is oxidized by Pb(OAc), into 3 - 
acetoxy - 1 - pyrazoline 19.” Lead tetraacetate oxi- 
dation of compound 13a gave a 40% yield of a 
colourless acetoxy derivative. m.p. 12P131”. 
whose gross formula is isomeric with the expected 
product 29. The ‘H NMR spectrum immediately 
ruled out StNcture 20. since only one vinytic proton 
shows up. The combination of ‘H and “C NMR. as 
well as X-ray analysis, indicate structure 21 which 
is therefore 4 - ethoxycarbonyl - 5 - acetoxy - 8,8 - 
dimethyl - 3.4,9,10 - tetraazatricyclo[5.3.O.O’rZ,P- 
decadiene. with the stereostructure shown in Fig 
2.‘O 

homodiazepines 16 and 17. do not indicate the pres- 
ence of a second tautomer. From these observa- 
tions we conclude that diaziridines of type 15 do 
not form easily-if at all-from the corresponding 
diazepines. 

16 I7 

Abnonnal lead fefraacdote oxidation of 
pyrazoiino-diazepinc 138. The observatioo that 
even 2-pyrazdines like lh pyrolyse, although in 
low yield, to cyclopropanes. favours a prototropic 
equilibrium between l- and 2-pyrazolines. The lat- 
ter obviously predominate, since all doubk bonds 
are conjugated, a situation which stabilizes these 
compounds. Nevertheless we planned to shift the 
A’.” double bond of compounds 13 back to the ini- 
tial A’ position. Such double bond migration had al- 
ready been achieved with (I-H)2-pyrazdines by 
oxidation with lead tetraacetate;” for example 2- Fig 2. 
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‘(@::CChCzH, ‘M-CaC,“, 

21: R-AC 
u 

22: R-H 
23: R - COC.H.Br 

Radical or cation 
/ \ 

Tabk 1. NMR spectral data of the acuBte 21, the para 
hOlWkl?dMC 23 and of arboavl daivative U; chemical 
shifts in ppm lnmaumd in CDCI, at- 60 MHZ vs TM; wuplinp 

coantants in Hz 

H-2 H-5 H-6 H-7 Me-8 

21 68.28 6 7.00 8 1-W 6 2.68 8 144 
J 3.. - 0.5 J,, - 5.0 I,.. - 50 8 1.S7 
J ,.7 - 0.3 I., = 0.5 I,., = 0.3 

J .J - 0.3 

23 6 8-33 8 7.26 8 1.86 8 2.45 8 1.38 
J s*- I J .7 - 4 J ,A - 4 8 1.52 

I,, = I 
JU - 0.3 

24 8 8.03 8 l-80 8 2.30 8 1.45 
J,, = 4.5 8 I.57 

Saponification of the acetate 21 gave the stable 
hydroxy derivative 22 which was easily oxidiscd 
with Jones’ reagent to compaund 24; X-ray analysis 
was performed with the parabromobcnzoate 23.” 
The main features of the NMR spectra of the 
hemiaminal22 are as follows: ‘H NMR (CDCI,): H- 
2 (S 8.25 ppm; s); H-S (6 6-08 ppm; J = 1.0 Hz); H-6 
(8 l-69 ppm; J - 5.0; I-0 Hz) and H-7 (8 2.34 ppm; 
J = S-0 HZ); Me-8 (8 144 and 1.57 ppm); “C NMR 
(CDCI,): two sp’carbon atoms are present at 6 146.9 
(C-2) and 6 lS5.6 ppm (c10); with “off resonance” 

measurements, two quaternary carbon atoms show 
up at 71.2 ppm (C- 1) and at 6 88.8 ppm (C-8); tertiary 
carbon atoms appear at 6 146.9ppm (C-2). S 
70.8 ppm (C-S). 8 41.4 ppm (C-6) and 8 33.9 ppm 
(C-7). The magnitude for the C-H coupling constants 
(J higher than 160 Hz), which appear at 33.9 and 
41-4 ppm are ckarcut evidence for the presence of a 
cycloproplW.” 

The vinylic Pb(OAc)r oxidations of 2-pyrazolines 
have not been reported. In the synthesis of the 
acctoxy derivative 21. probably the first step is for- 
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matioo, of the labile lead&acetate complex 2S; 
homolytic or heterolytic Pb-N bond ckavage” in a 
second step should yield the highly &localizcd rad- 
ical or cationic species of typt 26. Acetic acid ac- 
tion on 26 would eventually give the mcetoxy de- 
rivative 21. A concerted acctolysis of the lead com- 
plex 2!J can be ruled out: such a stereoelectronically 
controlled process would result in the wrong con- 
figuration at C-5. 

F.-N. 
Microkatyxs were pcrfonncd by the !krvkc Central 

de MicmenMyse du CNRS at Lyon and Strasbaug. Mps 
were measured on a LEfTZ apparatus pnd arc uncor- 
rected. IR and UV spectra were detcnnincd with BECK- 
MAN IR-20-A and DB spectrophotornctars rcspoctivdy. 
‘H NMR spccua wcrc obtained with Varian A-A. T-60 
and HA-100 spectrometers in dcuteratcd solvents usin9 
TMS as an internal sfan&~I (s - sinpkt; d - doubkt; t - 
triplet; q - cpradrupkt; m - muhip&). “C NMR spectra 
were rcaxdcd with a Varian XL 10015 apparanrs. Mass 
spectroscopic &ruminations wm performed with an 
LKB-9000-S apparatus. Cdumn. thin and thick layer 
chromatographks wcrc carried out with silicic acid from 
Merck (Darmstadt). Sdvcnts arc r-eat grade and were 
distilkd bcforc use. Pholochanical rcacrioos wcrc con- 
ductcd in a Pyrex vessel and cookd internally to l&m 
by a do&k-walkd Pyrex finger. 
DieIs-Alder nacfbns of 1,2-diazepines 1 with 4 - phenyl- 
12.4 - triazoline - 3.5 - dfone 

The general poccdurc is described for the preparation 
of 3 - Isopropoxycarbonyl - 9 - phenyi - 13.4.7.9 - pen- 
14020 - fr&ydo[5.3.2’-•.O]dodeco - 4.11 - dime - 8.10 - 
&one 9b. A soln of lb (725 mp; 4 mm&s) in mcthykne 
chloride (I IO ml) was d&d dropwise. at 0” undsr N,. IO a 
mcthykne chloride sok of triazdine dionc (700~; 
4 mmoks in 15 ml). Afta cc&rmous s- at 0” for 4 h. 
the rod cdour of triazolinc dionc disappeared: the solvent 
removed in WCAW. the residue dissolved in McOH and 
ucatcd at rcflux temp with charcoal. TIK resulting hItrate 
was evapratcd to dryness In wcuo and Chc rcmaininp so- 

lid material rccrystalhrod twice from acetone/ether 4/I to 
yield 972 mg of 9b (6896). m.p. 18c185’ dcc. (cdourkss 
crystal@; IR (KRr) Y (C-O) 1780 and 1725 cm’ ‘; UV 
(MeOH) A- 221 run (* 17.700). shoulder at 266nm; MS 
m/c 335 (M’). m/r 180 (-Dick peak) (Found: C, 
57.5; H, 5-O; N. 19.4. C&d for C,,H,+O.N,: C. 5746; H. 
4.82; N, 19.71%). 

3 - Bthosycorfronyl - 9 - phenyi - L3.4.79 - penlaara - 
frkyck[5.3.2.“O]d&.ca - 4.11 - dlcru - 8.10 - dose k. 
Thasamcpoccdurawasapplkdtolhcsynthuisof9a; 
from1p1~1~6~dcbedduct(yield:7%96),m.p.212-213” 
dec. was obtained as cokurkss crystals; IR (KBr) Y 
(0) 175 and 1725cm-‘; W (MeOH) A_ 221 nm (c 
17.600). shoukkr af 264 run; MS m/c 341 (M’), m/c 166 
(rct.roDkls pul;). (Found: C. 56. I ; H. 4.4; N. 20.5. Cakd. 
for C,Ji,,O.N,: C, 56.30; H. 4.43; N, 20.52%). 

3 - Benr~ulfonyl - 9 - phemyd - 13.4.7.9 - pentaara - 
frfcyc&[5.3.2”.0]do&ca - 4.11 - dime - 8.10 - dioru #. 
Startin with 2*34p of ld. l-23 p of 9d (33% yield); m.p. 
15W @cc) was obtained as unstabk cdcurkss crystals; IR 
(KBr) Y (CIO) 1775cm-‘, Y (S-D) 1370 arxl117Ocm-‘; 
W (MeOH) A, 215 MI (8 18.4@3), shoulder at 260 run; 
MS m/r 409 (M’). m/e 234 (rctr~Di& peak). No 
ekmcntary microanalysis could bc obtained (unstabk 
crystals). 

3 - Tory1 - 9 - phenyl - 1.3.4.7.9 - pcnraara - 
fr&yclo[5.3.2u.O]dodeca - 4.11 - &nc - 8.10 - &one PC. 
From l-39 lc 865~ of 9a (41% yield); m.p. 2lii213” 
(ckc) was obtainad as cdouricss crystals; IR (KBr) Y 
(CIO) 1780 cm-‘. Y (M) 1370 and 1175 cm ‘; W 
(MeOH) A, 222 nm (a 18,400). shoulder at Uo nm; MS 
m Ir 423 (M’). m Ic 248 (~Diels peak). No ekmcntary 
microanalysis could be obtainad (unstabk crystals). 

Tentorloz 1.3 d@olar cyckn&irioru of diazomerhane 
wirh diar@.rus 1. 

~isusuaByinatwWrdiazepincsl.Faex- 
ampk 1 - cthoxycarbonyl - 12 - dhzepks la in dicthyl 
ether sdution did n~( react with diazomcthanc ova a 
period of 2 weeks at tamps rang& from - 30” to + 35”; the 
SIarting dkzpine was quantitatively rccovcrcd. Only I- 
bcnzarcsulfonyl - 1.2 - diazcpinc reacted with 

Table 2. NMR spectra of triazdinc adducts with 1.2diazcpinas; chemical shifts exprrued in ppm r&live 
to T.M.S.; coupIing constants in Hz 

H-2 H-5 H-12 H-11 H-6 

CC&,, I,,, 67.11 = 6.8 I ,, 6 7.05 - 5.4 I ,,.,, 6 6.47 - 8.5 I,,.,, 8 6.14 - 8.5 3 ..I, 8 495 = 6.3 
6OMHZ J *.I, - 1.5 I 9.1) - 0.6 J - 6.3 81.. J = 6.8 01.1 J - 5.4 ., 

I,,, = 1.5 J,,, - I.8 J*,, = 1.8 
J ,a, - 0.6 

(CD,&N.8,2) 6 6.14 8 558 8 4.87 8 463 d 390 
100 MHz J - 6.8; I.4 J - 5.4; 0.6 J - 8.5; 6.3; J - 8.5; 6.8; J - 6.3; 5.4 

1.4; 0.6 1.8 l-8 

96 d 7.3 8 6.96 d 662 8 6.36 65-07 
DMSOd-6 masked by J - 5.5; 0.7 J - 8.5; 6.2; J - 8.5; 7-O; J - 6.2; 5.5; 

WMHZ aromatic protons 1.5; O-7 I.8 I.8 

DM&dd 

60 MHz 

6 7.3 6 692 8 6.67 8 6.43 8 5.18 
maskad by J - 5.5; 0.8 J - 8.5; 6.2; J - 8.5; 7.0; J = 6.2; 5.5; 

aromatic potons I-5; O-8 l-8 I.8 
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4 - BeJuenesdfonyl - 3,4,9.10 - lL?trazo - 

bicydo[5.3.0]deca - 25.10 - rrfenc 10. A solo of Id (20; 

8.6 mmdes)’ ad cxcus diaunnethaDc (1.2 8; 28 mmdes) 

in 20 ml diethyl&ber was kft standin at - Up; after IO hr 
the starting dia&nc had disappeared as shown by TLC. 
The solvent was removed in p4cuo and the remaining pro- 
ducts are crystallized from bcnzcnclhcxane l/l: adduct 10 
(I.8 p; 76% yield) was obtained as cdourkss crystals 
which proved to be stabk only when kept at 0” under N, in 
a drybox; mp M&l490 (dcc); IR (KBr) Y (N-H) 
332Ocm ‘: v(sIo) l-and ll7Ocm ‘:UV(CHCl,)A_ 
337 nm (c 9,&O); MS m/r 276 (M’). NMR (CHCI,): H-2 (6 
748 ppm: s). H-5 (6 6.67 ppm; J = 8.3 and 2.8 Hz). H-6 (6 
5.01 ppm; J - 8.3 and 2.3 Hz). H-7 (6 4.32 ppm; J = 11.5: 
10.5; 2.8 and 2.3 Hz). H-8 (6 3.84 ppm: J = 9.0 and IO.5 
Hz) HX (6 3.25 ppm; J = 9.0 and I I.5 Hz) and H-9 (6 
5.35; s). No elementary microanalysis could be performed 
(unstabk product). 
I.3-Dip&r cyclooddit&ru of diazopropane (DAP) IO 
1.2~diuzcpplus 1 

SynthesLr of diazopropane (DAP). Ihe highly unstabk 
diazopropanc (DAP) was synthesized according to the 
elaborate Neumann procedure:’ acetonchydrazone ( I5 8) 
was oxidized with mercuric oxide (500) in ethylbenzene. 
the DAP which fonnod being continuously distillad under 
reduced pressure al- with cthyfbcnzene into a trap 
maintained at - 80”. About I5 ml of a red DAP soln in 
ethylbenzene was obtained and diluted with 20 ml deep 
cooled dicthykthcr. 
All operations were cmductcd at -80”; the DAP soln 

was stored in the dark at dry ice temp. 
Synthesir oj 4- - ethoxycarbonyl - I .6.8,8 - ~etramethyl - 

3,4.9.10 - mraz~ - bicycIo[5.3.0]deca - 2.5.9 - rrfmc 11. 
An ethylbcnzene/dicthykther soln of DAP (6om.l) was 
added at - 80” to 2 p ethoxycnrbonyl - 4.6 - dimethyl - I.2 - 
diazcpine’ in 2Oml diethykthcr. After being kept for 8 
days at - f8” in the dark, the soln was evaporated in wcuo 
to dryness; the products were chromatographcd over 
silicic acid thick layer plates with ethyl 
acetatelcyclohexanc 218. Besides minor amounts of an un- 
known product, the structure of which was not invcsti- 
ptcd. unreactcd diazcpine (I .3 p) and adduct 11 (0.5 8; 
18% yield), m.p. 81-83” was isolated and rccrystallizd 
from benzene; IR (CHCI,) Y (C-G) 17lOcm-‘. Y (N-N) 
1505cm ‘; UV (CHCI,) A- 342nm (c 320). 285nm (c 
2.400) and 243 nm (c 7.700); NMR (CIXI,): H-2 (6 694 
ppm; s); H-5 (6 692 ppm; J - I.3 and 0.8Hz). H-7 (6 
2. I5 ppm: J 2 0.8 and 0.6 Hz); four signals for Me groups 

at 6 l.W(J = 1.3H7.); 1.74; 1.69and l.O4ppm.(Found:C. 
59.0; H. 7.5; N. 21.0. Calcd. for C,,HsN.OI: C, 59.07; H. 
7.58; N. 21.20%). 

4 - Bcnzoyl - 8.8 - dbntihyl - 3,4,9.10 - Iumxa - 
blcyclo[5.3.0]deca - 2.59 -.trimc 12. A DAP soln (30 ml) 
was added at -80” t0 iC (26; ~OmmOkd i13 zd dry 
ethcr.Afta2Ohat -8O”intbcdark,tbesolnwasslowly 
brought to room tcmp pad evaporated In oacuo to dryness 
yielding directly th; pure, &ystalline but unstabk I- 
u~azdine 12 (1.2~: 44% vkld). m.o. 8689” dcc; IR 
(‘CHCI,) Y (C&)-i675 cm-‘; MS m/a 268 (M’). No 
elementary microanalysis could be determined (unstabk 
product). 

4 - Bcnzoyl - 8.8 - dimcrhyi - 3.4.9.10 - ktraza- 
bicyclo[5.3.0]&ca - 25.10 - rrfer~ 13~. A chloroform soln 
(IO ml) of 12 (I.1 p) kept at 35” for 2 h kd to the formation 
of 13c accord&t to NMR spectroscopy (Fa I). After 
evaporation of the solvent in tmcw the remaining product 
was chromatographcd over 1008 sihcic acid with ethyl 
acetatelcyclobexane 3/7. A pale yellow oil was obtained 
(880 mg) which was distilled with slight decomposition at 
W under 2.10.‘mm and idcntifkd as 13~; IR (CHCl,) Y 
(N-H) 3370 cm-‘; Y (CIO) 1675 cm-‘; UV (CHCI,) A, 
328 nm (c 11,100); MS m/r 268 (M’). No ektncntary mic- 
roanalysis could be performed due to the unstability of 
the product. 

4 - Ehoxycarlwnyl - 8.8 - dimethyl - 3.4.9.10 - IcfroIa - 
bicyclo[5.3.0]&ca - 2.5.10 - Menc 13c A DAP soln 
(3oml) was added at -80” to la (1.669; IO mmoles) in 
2Omldryethcr.AftaI5hat-lWinthedark,thcsoln 
was slowly brought to room temp and evaporated in 
wcuo ; the edduct 13a (1.98; 80% ykld) was directly r+ 
crystallized from benzene. m.p. 135-137 as colourlw 
crystals; IR (CHCI,) Y (N--H) 3340cm ‘I, Y (M) 
1720 cm-‘; UV (CHCl,) A, 328 nm (e ll.2UO) Md 
244 mm (e 9,5CQ; MS m/r 236 (M’). (Found: C. 55.9, H, 
6.7; N. 23.8. Cakd. for C,,H,.H&: C. 55.93; H. 6.78; N. 
23.73%). 

4 - Xsopropoxycmbonyl - 8.8 - dimethyl - 3.4.9.10 - Ietra 
- bIcyclo[5.3.O]deca - 2J,lO - Mene 13b. A DAP soln 
(3O~)wasaddfdat-800toIb(2g;llmmoks)in~Inl 
dry ether. After I5 h at - W. the soht was slowly brought 
to rOOm tcmp and evaporated fn uacw. Adduct 13b (I.8 8; 
61% yield) was recrystallized from benzene. m.P. 
136138” as cdourlcss crystals; IR (CHCL) Y (N-H) 
3370cm ‘, Y (C-G) I720 cm ‘; UV (CHCl,) A- 327 nm 
(C ll.900), 242 nm (e lO.400) MS m/e 250 (M’). (Found: 
C. 57.8; H. 7.1; N. 22.6. Calcd. for C,,H,,N.O,: C, 57.58; 
H. 7.25; N. 22.39%). 

4 - Benzenesulfonyl - R.8 - dimethyl - 3,4,9.10 - Iclraza - 
bicyclo[5.3.0]deca - 23.10 - lrirnc 13d. A DAP soln (40 
ml) was added at - 800 to ld (2 8; 8.4 mmdcs) in 20 ml dry 
ether. After 3 h at - 80”. the starting material had disap 
pea&. the soln was cvaporatai In uacw and the mixture 

Tabk3. NMR spectral data measured with I-pyrazolinc l2 and with Z-pyrazdim 13~ in 
CDCI,; chemical shifts expressed in ppm relative to TMS. coupling constants in H, 

H-l H-2 H-5 Hd H-7 H-9 Me-8 

12 6 4.96 6 7.4 6 7.5 6 5.49 6 2.59 6 I68 
I,, - IO.5 masked by I,.. - 8.0 J., = 8.0 17.1 = 6.0 6 I.00 
J 1.7 - 6.0 aromatic J,., = I .O J .., = 2.5 J,.. - 2.5 

protons J *> -J,>- I.0 

13C 6 7.4 6 7.4 6 5.01 6 3.64 6 5.55 6 I.38 
masked by masked by I._, - IO.0 I,.. - 2.5 6 I-02 
aromatic aromatic J,, - 2.5 J 1.) - I.5 
protons protons J ,,=I4 
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chroma~ognpkd over a silick acid cduntn with ethyl 
acetatelcyclobexanc 3/7. Addust 13d was i&ted as a 
pale ydlow and unstabk oil (I .3 g; 5096 yield) which was 
purifkd by distillation at W under lo-’ mm; IR (CHCI,) Y 
(N-H) 3400 cm”‘. Y (!+O) 13&l and 1 ItZcm”; UV 
(CHCL) A- 328~1 (c 11.100); MS m/r 3&l (M’). No 
elementary microanalysis could be performed (unstable 
product). 

4 - Tosyt - 8.8 - dimethyl - 3.4.9.10 - tnro~a - 
bicyclo[S.3.0]deco - 2J.10 - trlmc 13e. A DAP sdn 
(4Oml)wasadrkdat-Wtolc(2g;8mmoles)in20ml 
mcthykne chloride and IO ml ether. After 2 days at - W 
the soln is brought to room tcmp and evaporated in oacuo. 
Direct recrystallization of the product yielded the adduct 
13r as cdourless crystals (1.U g; 49%). m.p. 14&149’; IR 
(CHCI,) Y (N--H) 336Ocm-‘. Y (s--O) 1360 and 
1172cm ‘; W (CHCI,) A, 328nm (c 11,000); MS m/c 
318 W’). (Found: C. S6.7; H, 5.8; N. 17.3. C&d. for 
C,,H,,N.O,S: C. 56.S9; H. 5.70: N. l7.S8%). 

6 min. after which time gas evolution ceased. The mixture 
was cbromatognpbed over silicic acid thick layer plates 
with ethyl acctate/cyclohcxanc 3f7. Hnmod&&ne 17 
was obtained (80 mg; 3S96 yield) as a cdourlcss anh stable 
oil. IR (CHCL) Y ICIO) 1710 cm-‘: W (MeOH) A-. 
256 ~1 id 3,600) ti 2o9 &II (a 10.6ooj; m fik 208’~~); 
NMR (CDCl,): H-2 (8 6-99 ppm; J - 2.0; 1.S Hz); H-5 (6 
6.93 ppm; J - 94; 1-O Hz); Hd (6 4.99 ppm; I - 9.0; 2.0; 
I*S Hz); H-l (6 I.72 ppn; unresolved muhipkt); H-7 (6 
1.72ppm; unrcsolvcd multipkt); 2 Me-8 centered at 6 
I.32 and0.88 ppm. (Found: C. 63.3; H. 8.0; N. 13.2. Cakd. 
for CIIH,.N,4: C. 6344; H. 7.74; N. 13.45%). 

4 - Ethoxycwiwnyl - 5 - acetoxy - 8.8 - dimethyl - 
3.4.9.10 - t~trar~n’cyclo(S.3.O.O’~]&co - 2.9 - dienna 21. To 
a stimd ntethyknc chloride soin (30 ml) of 13a @Xl mg; 
3.4 mmoks) at Y. a soln of lead t&acetate (2 g) in 15 ml 
mcthykm chloride was added dropwir over a period of 
30 min. After one additional h at room temp the mixture 
was poured over iced water. The combined mcthylene 

Tabk 4. NMR data of the pyrazdinodiazcpines 13 mcawrcd at 60 MHz; chem- 
ical shifts expressed in ppm relative to TMS. coupling constants in Hz 

H-2 H-5 H-6 H-7 H-9 .Me-8 

lh 6 7.55 6 7.07 8 5.90 8 4.62 66.88 6 1.38; I.02 
I,, - IO J..,= IO J,,-2.8 

J 1.7 = 3.5 J .., - 2.8 J ,., = 3.5 

1% 6 7.60 8 7.18 8 4.98 6 3.72 6 6.0 6 1.45; I.1 1 
J-9.8;3+0 J-9.8:2.S J-2.5;3+l 

13d 87*sO 6 7.03 8 4.85 6 3.60 d 5.80 6 1.34;0% 

J - 9.8; 3.0 J = 9.8; 2.5 J I 2.5; 3.0 

13e 8 748 7.08 6 4.8a 6 364 6 5.77 d 1.35;0*97 

J = 9.5; 3.3 J = 9.5; 2.8 J - 2.8; 3.3 

Syduses of homodiaxepineut 
4 - Efhoxycartaonyl - 1,6.8.8 - fetmmethyl - 3.4 - Diana - 

bicycle 15. I .O]om - 2.S - dime 16. A. 7buugh pyrolysis. 
A tube. contnining 2OOmg of 11 was flushed with N, and 
heated up to 180” for I min. after which time no more gas 
evdution was observed. The pale yellow melt was cooled 
and chromatographed over silicic acid thick layer plates 
with ethyl acetatclcyclohcxane 317; 16 was obtained as 
cdourless crystals (I4Omg; 78% yield). m.p. 6-f”; IR 
(CHCI,) Y (C-O) 170s cm ‘; UV (CHCI,) A_ 266 nm (c 
3.000) and 242nm (c 5.600); MS m/e 236 (M’). NMR 
(CDCM: H-2 (6 6.85 ppm; J = 1.8 Hz); H-5 (6 660 ppm; 
J = 2.5; 0.6 Hz); Me-6 (6 1.71 ppm: J = 0.6 Hz): H-7 (6 
I.30 ppm; J - 2.5; 1.8); Me-l (i-l.27 ppm); 2 h&-8 at‘8 
1.27 and I .O ppm. (Found: C, 66.0; H. 8.6; N, 12.0. Cakd. 
for C,,H=N,O,: C, 66.07: H. 8.J3; N, ll%%). 

B. ‘Ihrough sensitized phofolyslr. A loOmI benzene 
sdn of ll(200 nro) and xanthone. 1300 mg; A_ 340 nm (e 
9.tWO)l was irradiated with a Philips HPK 12S mercury 
lamp through Pyrex glass. After 24 h the mixture was 
chromatogrephtd over silicic acid thick layer plates with 
ethyl acetatelcyclohexane 317; homed&pi& 16. m.p. 
65-67 is isolated in J% yield only (loma). 

4 - Ethoxycartenyl - eR.8 - dfkhyl T 3.4 - diaza - 
bicyc/o[S.l.O]ocfa - 23 - dime 17. A tube, containing lh 
(200 mg) was tlushcd with N, and heated to Ito” for about 

chlori& extracts were mtrdiscd. dried and evaporated 
to dryness; the resulting mixture was chrorNltographed 
over a IoOg silicic acid cdumn with ethyl 
acetatc/cyclohexane 3/7. Acetate 21 MS obtained 
(400 mg; 40% yield) as cdourless crystals, m.p. 12%131”; 
IR (KBr) Y (C--H) 3Wlcm ’ (cyclopropyl hydronens). Y 
c--O) 1750 and 173Ocm ‘. Y iN:Nj iS4j cm:‘; GV 
(CHCL) A- 327 nm (c 410). 246 nm Ic 5.900): MS m Ir 
2% CM’). (Found: C,. 53.6;. H. 6.3; fi. l&l. ‘&kd. for 
C,,H,,N.O,: C. S3.05; H. 6.16; N. 19X14%). 

4 - Ethoxycarbonyl - 5 - hydroxy - 8.8 - dbnahyl - 
3.4.9.10 - f~rcuarric~&[5.3.0.0’~ldcca - 2.9 - dicnc 22. A 
sdn of 21 (I g; 3.4 mmoks). in SO ml abs EtOH. was 
treated with one cquiv of NaOEt 00 nut Na in 15 ml 
EtOH) for 30 min at~room temp. After ncu-titetion with 
HCI. titian with water and several extractions of the 
solo with mcthykne chloride. a residue which was 
chromatographcd over a column of 706 silicic acid with 
ethyl scetatelcyclohexane S/S wns obtained. Compound 
22 (320 nr~; 37% yield) was isolated as pale yellowcryst- 
als. m.u. IOtLlW: IR (KBr). Y t&H) 34&l cm”. v 
CC-We u)60 cm-’ (cyclopro~yl h;drc&ns). Y (GO) 
1730 cm-‘. Y (C-N) 1620 and Y (N-N) IX20 cm ‘: UV 
(CHCL) A... 329 nm (c 4W) and 248 nm (c 6,ooO); MS m/r 
2.52 CM’). (Found: C. S2.3; H. 6.4; N. 20.9. Cakd. for 
C,,H,.O,N.: C. 52.37; H. 6.39; N. 22.21%). 

Trr Vd m. so. 16-Q 




