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Abstract - The cycloadditions of cyclopcntene and cyclohexene with benxo-- 
nitrile oxide (BNO) yielded isoxazolines 1 and 2, wtrich were reduced to l,‘j- 
aminoalcohols 2 and 4 with I,AH and cycliz:d to cycloalkane-cis- cotrdensed ‘1 -- 
phenyl-1 ,3-oxazines 5 and ze,_b. From t.he amjnoalcohol 5 otltajned by Na/EtOH 
reduction of 2, the diastereorieric 4-phenyloxazine der?vative 8 was obtained. 
3 and 3 were transformed throrrgh carbamates to cis--5,6-trimethylene- and cis- 
5,6-teframethvlene--1 .3--oxazin-2--ones 9 and 10. whi Ir the analoRous 7-thiones 

I 
, - 

11 and 12 were prepared via dithiocnrhama?ezf 
T= 

Wi ttr phenyl j sol;i;iocyarrnte, 2 
urnished the 2-phenylimino-l,3-oxazinc 12, while 1,4-oxazepinoncs (14, A>> 

were obtained with ethyl chl oroacetate and 2-chl oropropionate. The sfrucfures 
of the new compounds, including the ccnfigurations and preferred conformations, 
were elucidated by means of ir, ‘Ii and 13C--nmr i nves tigat i ens. 

A number of cyc I open tanc and cyc ) ohexane cis arid trans-fusrd j someric -__ 

1, 3-oxazjnes and related saturated 1, ‘1.hcterocycl cs have bccrr prepared and 

comparative studies have hrcrr made cL‘ their sterroctrerrli retry. 
7 ,3 As a roritinu 

ation, further annlogues were r,:;rrthe~ri:cd fro~l I.)le H mcttryl arrd 1 berrxyl de-- - 

rivatives of the starting arr~ir~oa1~0hols. 
II 

13~ reduction of the norhornene BNO 

adduct, aminOi~lcoh0lS wcrr prepared, wllich werr I r.arlsf0rmr.d to s,aturated 1 , 3- 

heterocyc I es. 
T’ 

From the corresponding cycloperrter~~ and cycl otrcxerre ;:dduc Is, nmi riobenzyl 

cyclanols have now been made by reduc 1 lore. These an~irroalcoJrols permitted the 

preparation of a new type of carbocyclc fused satlrrated-I, 3-IreterocyclPs, which 

are phenyl-substituted at ttle cnr~borl atom ilti,j?.2F:llh to ttlc annclatiorr. ‘I’tie 

stereochemistry of these corn~~o~~r~~lr, :;eemrtl to be of’ itltercst, ~ccaus:c some re- 

lated aromatic annlogues, r.g. l.trc 1 -phenyl-suhr: t i 1:1r t cd Letr.alrydroi s~quirrolirrnsG 

and 1, 3-berr7.0tliiazines, 
7 

wcrc r:?rrdied cRr.1 ici-, blli. simi li:r irivf=r,ti~:ai.jorrS Or1 

related, fully snturat.ccl ::yst~rnr; JlrlVP ,!“l. yet bC?fl rrpor~tec~. !;‘UI~?hFl., ttlf? 

benzodiazepirres, important mirror tr’arrq~li 1 lizPI’s, )I:lvc a r~lle!lyl Sub?1. i 1 uent 

next to the annelation in the Iiet(:rcr ring, ?r!d ttlrr’rfore Oil,‘ corllp”ul1’1’ rnigh t 

be regarded as potential pllarnracons. 
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We report here the preparation of cis-condensed 1 ,3-- alld 1 ,ktle terocyc le 

among them condensed phenyl-subs ti tuted 1 , j-oxazitles, by cyclization of I;he 

isomeric 2-(amino-phenyl)methyl-I-cyclohexanols 4 and 2. 

SYN’t’tIESIS 

Isoxazolines 1 and 2, prepared from cyclopentene or cyclohexene and 

in situ BNO, were reduced in ‘ftlt: with LAtl to the cis-I--(d -alrlirloben7,yl)--2-cycl’ 

pentanol 2 and -2-cyclohexanol 
8 

_ It_. Reduction of the adduct: 2 with Na it1 EtOtl 

yields the diastereorneric aminoalcohol 2. The starting 2-2 were cyclized wittl ._ 
imidates to 5c-p~~enyl-Z-oxa-~~-aza-1~,6c-bicyclo~’~.j.O]non-7-etIe ($), 5c-pheny 

2-oxa-4-aza-l~,6~-bicyclo[4.4.0]dec-~-e~~e (?a,!~> arid the diasI:ereomeric 5L- 

phenyl-2-oxa-4-aza-ly,Gc-bicyclol_~~.4.O]dec-3-erle (g) (Scheme). 

and 4 

With ethyl ctllorofot.mate RII~I lC1Ulla, t;tle cjs ‘i,6-LI,ilrlcl.t,ytrne- and 5,6-- _, 

tetramethylene-5-.ptlerlyl -1 , 3-oxa7.i tl-2-ones $I ant1 !CJ were prepar’ed, while the 

corresponding 2-tllioncs =_ 11 atid I;1 we1.e made with CS2 and lcad( [I) nitrake. The 

methyl-subski tuted 1 ,3-oxazin-2-one diaslereomeric pair analogous I:0 2 we8re 

earlier prepared from Lhe isomcric ;Irninoalcohols wi lh dirt;hyl carbonatr?. 

The base catalysed cycliznl.iorr of Lhr int~rmvdiale ttliollI‘ca prepar.ed 

with phenyl isol:tliocyatlnLr yielrt~d &pt~ptiy] jmiljo 4-pllenyl -5,h ciz- LrimettlyI- 

ene-1 ,3-oxazine (12) 22 the i:;oLhiuronium snl 1. With ethyl (:hloronccLntc:, 
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the 6,7-cis-trimethylene-1,4-oxazepin-3(4H)-one (15) was obtained, while the 

corresponding 2-methyl-1,4-oxazepin-3(4!)-one (12) was prepared with ethyl 2- 

chloropropionate. 

STRUCTUIIE 

The ir, ‘H- and I3 C-nmr data (Tables 1 and 2) provide convincing evidence 

of the structures of the new compounds. 

Table 1. Characterisctic ir frequenciesa and 
1 

II-nmr datab on compounds 

Com- 3c=o H-4 II-8a H-4a CH2 (5,6,7,0) ArH 

pound 3C=Nd $lH>e z(IH)~ m(lll)g _m’s (6/8H)” (g’s: 5/9/loH)i 

5 1658 4.98 

a$ 1652 4.90 

I=b 1658 4:92 

8 1652 4.61 

9 171.7” ‘I.95 

I? 1705 4.80 

11 4.95 

12 4 . 8’7 

12 1666 4.92 

14 1675 5.11 

12 1665 5.15 

4.80 N2.52 

4.68 2.05 

4.68 2.05 

4.21 <I .gm 

4.82 d2.35 

4.65 1 .95m 

4.90 “2.45 
4 :73 N2.0 m 

4.73 fi'2.4 

4.18 1.7-2.1m 

'I.22P 1.7..2.0'" 

1 . 2-2 

0. a-2 

0. a-2 

1 . 3-T 

1 . 2 - 2 

0. 7-I 

1 . 25- 2 

0. 65- 2 

1 1 -- 2 

1 55. 2 

1 . 55- 2 

05 7 

2 ,7 

2 7 

05’” ‘7 

0 

95m 

2 

Orn 

0 6 
1 Ill 

0 11, 

P-7.5 a.02j 

2-7.4 a.053 

2-.7.5 a.Ook 8.09l 

2-7.5 7.9gk a.07l 

7.2-‘7.4 

7.2--7.5 

7.25-‘7.55 

7.15-7.45 

93O 7.2-7.55m 

7.3.-7./l 

7.3-'7.4 

‘In KBr, cm 
-1 

Further ir bards: JNII ba,td: ~3225 (g), wj2.Y~ (IO, 14, 15), -31~70 (11),~3180 
(I?>, 3300-2500 (12); TCA~II (phenyl): 732-'7'75, rCa,-ll (p or nr?Iisiktfi: t3/10 (6, ?z), BOO ('77, 
$S>; ~CA~CA~ (Ph):-TOO! 6; b Tn ClYZJ3 ‘solul;ion at 250 Mllz; ckmical shifts in irmT-TT 
ppm, coupling constalk in Ilz. Further signals: NH (II{, broad): 6.55 ($_I,, 7.5 (IO), ?.b=&), 
9.8 (jz), 7.4”‘(13), 5.9 (1’1) and 5.8 (15); COCll;O (19): 11.76 2 (W), cllj (12):=i.78 fi (J:- 
6.5),_COCHO (15)T_4.26P s(7H); ( ExcepEZfor 10 and jz, wllerc the solvent was DKO-fib; 
d SC=N band fit 6 7a b 8 and 13, $C-0 bald fGr $I, Ig, 14 <vu,d 15; eJ: 
(Ya,b, 9, IO), 2% V$,‘512 (125, 4.4 (12) 

5.0 (6, AA), ‘1.7! 0.1 

wIfh_coalesced lines=and half=&ndwidth--.of 
and 3.5 (15);--f Triplet- or quartet-like signal 

5-10 117,; --g Broad half-b;u&ridth ca. 30 llz; 
hOne-five partially coalesced mllltiplets with to!al irlL.e~ls~l,y of 6fl (6, 9, 11, 13 15) or 
QH (7a,b, 8, IO 12); 1 Total intensity is ?ll (6, &,k, 8). ‘>I1 (Y-12, 23, ‘15)-&r 1011=~1~); 
1 H-2’,6’(2-a&);= d(J: 8.7); k I{-6’ 2-aryl) +~t(Ji:vFi);’ 1 II -2’(2-Zyl); m?lTJ: -2); ml IrOver- 

lapped signals; n SpiiiJ band with the second maximum at 1680; 0 lI-4’(aryt~,-~t(J: -13). -- 

The elucidation of tile stcric structure bcgitls cotlverllctllly wi t:II Lllc 

isomeric pairs zb-E. These cyc I ohexane-condensed derivatives are con- 
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formatively homogeneous and a comparison of the spectral data on the isomers 

facilitates the structure determination. 

Investigations of numerous cis-condensed 5,6-bridged 4-unsubstituted I,3 

oxazines have demonstrated g-11 - 
that these are conformatively homogeneous and, 

of the two relatively stable conformers containing the cycloalkane ring in 

chair form, that one is preferred in which the oxygen attached to the cyclo- 

hexane ring is axial. 

Table 2. 13 C-nmr chemical shifts for compounds 5, &b and &i>” 

Compd. C-2 c-4 

% 154.5 55.4 

75 :g:i ;;:‘: 
8- 154.6 61.3 
4 154.5 54.2 

;p 155.2 187.4 59.3 

92 
55.4 

;; 
188.3 GO.3 

55.0 175.2 

55 
57.5 

174.4 50.8 

C-4a CH2( 5) 

43.5 21.8' 
38.0 20.3’ 
37.6 20.0c 
39.8 26.9’ 
43.0 20.8’ 
38.8 21.1e 
42.5 20.gc 
37.6 21.8 
43.7 21.6’ 
51.8 22.gc 
50.1 21 .3c 

23.2’ - 33.2 
25.0 20.0c 

24.7 
24. .?’ 

19.8’ 

31 .I 

30.7 

22.1C 
20.7 30.2 

- 
21.1e 

32.5 
25.8 
22.gc 

31.6 
- 32.3 

25.4 

22.gc 
20.9 31.1 

- 
22.7’ 

33.1 
- 

20.? 
33.9 

- 33.2 

C-8a C-lb C-2,6b C-3,5b C-4b 

80.2 143.7 
74 . /I 142.4 
74.2 142.0 
69.3 144.0 
82.3 139.5 
76.3 141 .o 
wr.9 138.1 
78.5 139.5 
81 .o 143.8 
86.8 143.0 
N.3 141.1 

128.2iYe 
128.1 
126.8 
127.1 
125.5 
129.8 
125.8 
129.‘? 
126.4 

129.9 
126.3 

128.8d 
128.7d 
127.9 
128.4 
128.4 
128.2 
128.7 
128.0 
128.7 
128.8d 
1213.8 

126. 
126. 
127. 
127. 
127. 
128. 
128. 
128. 
126. 
128. 
12’7. 

‘In Cm13 solution, but for 10, 12 O%O-dg solution; at 20.14 and 14 in 
15) or 62.89 MHz (Ib, 8-10 VJand-~$); $- 

(6, 7a, 11, 12 and 

_ __, = 0 ppmy Further signals: Cflj: 16-g (TS),-UCHZ: 
72.3 @>, OCH(CHjJT 73.7-(?5], 2-Gjl g&;, C-l’: 

148.5 CT]>, 
132.8 (6, 7~1, 134.0 (y_b), 13fi:3 (81, 

128.2d 76, 
C-2’,6’: 126.7 @), 129.4 

75, A]>, 
127.0 (?a>, 118.8 (!3), C 2’: 129.1 (201, C’3’,5’ 

c-3’: 135.8 (yb, 8);-C-4’: 136.6-(5, ?a), 126.3 (261, 
(81, 

126.9 (81, 121.4 
(131, C-5':.e730T2 (Tk), 130.5 (8); C 6': 125.4 ('/k, 8). b rhenyl groutiT c,d Assigknts may 
aIso be reversed. @.Two overl&ing lines. 

As the H-8a signal in the 
1 

fl-nmr spectra of zb and 9 is a 5 Hz broad 

quartet, with coalesced lines, il: follows unequivocally that tlie skeletons art 

identical in the two cases and the conformation is “O-in” (containing axial -- 

oxygen), in accordance with our earl ier findings 9-l’ (Fig. 1). In the case 0 

axial fl-8a, diaxial vicinal coupling would undoubtedly occur with one of the 

8-.CH2 hydrogens, which would therefore cause a higher splittillp; and consequent 

a signal width of about 30 11~. 'I‘l~us, for zb atld fl the steric structures shown 

in Fig. 1 are possible, in whjch t,h? C-4 conl‘igll~‘aI;io,,s (i.e. tile posi tions 0 

the 4-phenyl group) are di ffcrrnt. 

As the ll(4oc)-C--Cll(4a) nr~d ll(4fi) C C--ll(/~n) ditledral at~elrs are ~30~ and 

N90°, respectively, a higher couplirlg constant car1 br cxpect.etl for the P-po- 

sition of the phenyl substituerlt according to tile Karplus rclnl:ion. 
12 

‘I’tle 

J(H-4,H-4a) splitting measured for I.hc oxn7.i 11e pI’<‘pared from ttle i soxnzol e 2 

with LAH and imidate is 4.7 tlz, wtlilp ttlat for 1:11r oxaxi 11~ ohtai r~cxd from 2 by 
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Na/EtOH reduction and cyclization is 2 Hz. The ~IJ* (2;) and 4~’ (g) strut- 

tures are therefore plausible, i .e. a 40-phenyl group in the former, and a 

4x-phenyl group in the latter. 

In agreement with these structures, tI-8a in Q is more shielded by 0.47 

ppm, in accordance with the anisotropic effect of the 1,3-diaxial 4d-phenyl 

group. 13 A similar but smaller effect can be seen for the H-4a signal (6tl-4a: 

2.05 ppm for zt~ and (I.9 ppm for Ej). For 2!, the shielding effect of the phenyl 

ring is exerted on the hydrogens of the 6-methylene group; these signals can 

be found in t;he interval 0.8-1.2 ppm, while the chemical shift is higtler than 

1 .3 ppm for f (see ‘fable 1 ). The assigllments were proved by measuring NO13 

effects (see below). 

The I3 C-nmr data support the conclusions derived frown the 
1 

It-nmr data. 

For 8, the upfield shift of the C-8a si.gnal (4.9 ppm) is a result of tile steric 

hindrance between II--8a arld the ptlenyl group in ttle I, 3-diaxial position (steric 

compression shift”‘). flowever, C-5 is more shielded (by 6.9 ppm) in the spectrum 

of z7, because of the strong steric tlindrance between the ptlenyl group in the 

P-position and the hydrogens of the 6-methylenr group (all of ttle ottler carbon 

shifts are identical within 2.2 ppm). 

The above steric structures were unequivocally proved by DNOE measure- 

ments. For Z!J, a mutual NOE effect: was Found betwecli tl-/I arid tl-0a, an evidence 

of their 1,3-diaxial posi tion: saturation of one of ttle signals causes a sig- 

nificant. increase in the other. The proof of the assignment of these two sig- 

nals is that tl-4a and II-8a give a response only on irratljation of tl-4, wtiile 

on saturation of the tl-8a signal bolh ttle multiplctr, of It ‘1 alItI II--/la a,ltl the 

signals of the two mettlylene protons (about 7.2 itljd 1.6 ppm) t)evome more 

intense. This fact: is a f’urttler indication ttlat ttle sigrlat al: 2.7 ppm is due 

to H-8=. 

2 Ar 

lo / -/ 
Me 

N3 
1 

4 

8 Ba -H 

Ar = C6H4C1(2) 
0 

z$: R = Ph, R’ = II 
1 

R’ Q: R = tl, R’ 
-$= 

H ’ 

6 = Ph 
H 

S Lo 

H R % 
I=, t 

N,H 
‘H 

Ph 

Fig. 1 Fig. 2 

Analogous DNOE measureme!lLn 011 1:ltr tl i as trreompr t do not: reveal an inter- 

action between It-4 and tt-Ua. ‘I’tle itlterlsjty increase wtlerl Lhe It-/I sigtlnl is 

saturated proves that: the II-4a multiplet appears al: about 1 .85 ppm. Direct 

proof of the d-position of the phenyl group is LllnL irradiilI.iolI of ttle signal 

of t{-8a causes an increase in intellsi ty of ttle sigtlnl of tile ort:tlo-tlydrogens. 
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As saturation of the H-8a signal affects both the H-4a signal and the multiple 

at 2.05 ppm, the assignment of the latter to H-R= is obvious, 

As a consequence of the entirely analogous spectral data (among others 

the H-4,H-4a.coupling constant, which is decisive for the steric structure, 

and the similar chemical shifts of fl-4,4a,6,6’,8a and C-5,&), the analogous 

stereostructures of 22 and 22 (and hence the 43” configuration of C-4, i.e. 

the (3-Position of the phenyl group in 2~) are obvious. For confirmation of the 

assignments of the H-4,4a,8,8a signals, double resonance experiments were also 

made with 7a. Irradiation of the H-4 signal decreased only the number of lines == 

in the H-4a multiplet, while saturation of the H-8a signal simplified H-4a and 

H-8 simultaneously. 

Analogous spectral data were observed for the 2-0~0 (3p) and 2-thioxo (22) 

derivatives, as an indication of the analogous stereostructure, i.e. the 41” 

configuration and the conformation in which the oxygen is attached axial to the 

cyclohexane ring. In this respect, the J(H-4,tl-4a) coupling (4.6 and 5.2 Hz) 

and the H-4,6,6’,8a and C-5,8a chemical shifts are decisive. 

The presumed stereostructure was supported by DNOE measurements on the 

thione 12. Saturation of the H-4 and II-8a signals caused mutual NOE effects, 

proving the nearness of these two hydrogens. 

The conformation relations of the cyclopentane and cyclohexane homologues of 

fer considerably only that in the case of (, phenyl substitution the “O-out” form 

containing a quasi-equatorial oxygen is sterically very unfavourable owing to 

the strong phenyl-tl-6(endo) interaction. However, if an C(--phenyl substituent 

were assumed, the 11(4)-C-C-H(4a) dihedral angle would be w180°, which is high. 

improbable due to the magnitude (5 Hz) of the corresponding coupling. Further 

the 0.6 ppm downfield shift of the fl-4a signal compared with ttlat for g also 

contradicts the structure, with an o(-phenyl substituent and “O--out” conform- - -- 

ation, because this signal would be shifted in the opposite direction, owing 

to the anisotropic effect of the aromatic ring. 

Hence, the 4,%phenyl-substi tuted “0 in” form is probable for 5. This is -- 

supported by the magnitude of the 3 <(II-4,H-4a) coupling and the downfield 

shifts of the ff--4, II-8a and C-Ua signals, the values of which are similar to 

those for &b. Opposite shifts rould he expected for the diastereomer 

analogous to 0. 

Since the 3 J(H-4 ,I[- 4a) collpling constant and the H-4, iI-Oa and C-h them 

Cal shifts (considering the suhstituertt effect) for the 0x0 9, thioxo zz and 

phenyllmino 12 analogues are similar to those measured for 5, the analogous 

steric structure is obvious for the series 2, 2, !I and 12. -_ 

The structures of the oxazepinones l! and 22 pose a special problem. In 

these derivatives, the conformational conditions are different and the steric 
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position of the methyl group in 12 must also be clarified. In the spectrum of 

15, the close-lying lines of the multiplet arising from the annelated CH vicinal 

to the oxygen (“H-8a>* are merged to a signal with a half-bandwidth of 5-10 HZ. 

Hence, the quasi-equatorial position of H-8a, i.e. the preferred “2-G” con- 

formation, is also plausible in this case. In an “O-out” form, the II-8 ,H-8a and 

H-8’,H-8a coupling would presumably cause a higher splitting and signal width 

because of the dihedral angles &I5 and -30’. 

DNOE experiments involving saturating the NGH signal (f1-4, 5.15 ppm) 

proved that H-4 and the two hydrogens vicinal to the oxygen (“fl-8a” and the 

CHMe atom) are near to each other. Hence, the endo position of the methyl group 

(the 2” configuration of the 0--<Me-C=0 carbon) could be concluded. The un- 

equivocal H-4 assignment also follows from the DNOE spectrum, in which intensity 

enhancements of the NH and phenyl proton signals were found. The preferred con- 

formation is probable, in which the cyclopentane ring is in an envelope form 

(with C-4a in the out-of-plane position) and the seven-membered ring assumes 

the sterically favourable conformation, in which the C and N atoms of the 

amide group are above, while C-8a is below the plane of the remaining three 

carbons and the oxygen (Fig. 2). 

Since the nmr parameters are essentially the same for U, the steric 

structure is analogous to ttlat of the methyl derivative 'll, and the phenyl 

group is also in the p-posil:ion here. However, the conclusions relating to 

the flexible cyclopentane-condensed oxazepinoncs can not be regarded as un- 

equivocal as those concerning the stei-eostruc tures of Ihe cyc I ohexane- con- 

densed oxazines. 

EXPERIMENTAL 

Ir spectra were run in KBr discs on a Bruker IFS-113~ vacuum optic F’1’- 

spectrometer equipped with an Aspect 2000 computer. 

The nmr spectra were recorded in CDClj or DMSO-d6 solution in 5 or 10 mm 

tubes at room temperature, on Rruker WEl-250 (‘rl, 13C) or WI’-RO-SY (“C) FT- 

spectrometers control.led by an Aspect 2000 conpulcr al 250.13 (‘II) and 62.89 

or 20.14 MHz (“C), wittl tile deuterium sip;nal of tile solvent RR the lock and 

* For easy comparison of the analogous nmr data, LhP numbering of the cyclo- 

hexane-condensed oxazines is used for the cycloI!entane homologues and ox- 

azepinones; in the former ttlc 7-C112 group is missillF:, wtlile in tlic latter 

the (O)Cfl2 and (0)CHCf13 groups are not numbered. 
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TMS as internal standard. The most important measuring parameters were as fol- 

lows: sweep width 5 and 15 or 5 kllz, pulse width 1 and 5 or 3.5 ps (“20’ and 

-30 O flip angle), acquisition time 1.64 and 1 .02 or 1 .64 s, number of scans 16 

or 32 (‘H) and 0.5-3 K (13C>, computer memory IG K. Lorentzian exponential 

multiplication for signal-to-tloise enhancement (1 ine broadening: 0.7 and 1 .O 

or 2.0 Hz) was applied. 

DNOE experiments were performed with the Bruker microprogram 12.5 in the 

Aspect 2000 Pulse Programmer. Gated decoupling to generate NOE was used with 

a delay time of 30 s and a decoupling power of 40 mW: number of scans 32; 

relaxation delay 0.1 s; dummy scans 2. 

($), and 4-e-chlorophenyl- (1~) and 3-.p-chlorophenyl-5c-phenyl- (2:) alld 5t- 

phenyl-2-oxa-~~-aza-lr,6c-bicycloC4.4.0]de~-3-e,,~ (0) 

A mixture of aminoalcohol 1, 4 or 2 (1.80 g, 1.95 g or 1.95 g; 0.01 mol), 

3- or &chlorobenzimidate (1.6 g; 0.01 mol), EtOH saturated with HCl (1 drop) 

and EtOH (30 ml) was refluxed (1 h). After evaporation, tile residue was crys- 

tallized from ELOH. Data on the compounds g, ‘77,b <arid 8 obtained are listed = 
in Table 3. 

M.p. Yield 
Analysis 

Compd . Mol. I-o1m1la 
OC 

Mol. weip,llt Cillcd. % I~ourvJ % 
% 

C tl N C II N 
- 

!z 87-89 67 

22 138-140 65 

2; 97-99 5’1 

9 123-125 63 

2 19’?-200 58 

29 240-243 54 

Ia 185-187 52 

1: 27”1-275 52 

12 119-121 49 

:!j 185.- 187 50 

j> 140-142 53 

73.1g 5.H2 0.w 72.9R 5.96 ‘I .5/t 

‘73..72 (1. I9 ‘I. 30 73.‘13 5.gt3 ‘I. I9 

‘73. ‘72 6.19 ‘I.30 7j.70 G.Oj 4.25 

73.‘/2 0. 19 ‘I .30 ‘/3.(X 6. 10 4.41 

7 I f? i 0 c)G h ‘I5 ‘71 . <IU 6 .t’G 6. 35 

‘I7 ‘,‘I) ‘7. /I 1 f) .06 7%.5j ‘1.72 5.90 

G(; CJ’ (-I. /II4 (;.oo Of>.‘?3 G.i‘G ‘J.w 

01.:v< (,.‘I? ‘1. IA fji.‘/(I ‘I.01 5.9’1 

‘/U 0’5 (1. (‘0 5’. >tj ‘7’1. cjti 6 78 9. 'i0 

~7%. ‘?(I ‘7 ./I 1 0.06 ‘7;‘.(,1 7.~0 5.96 

‘7 3 14 /I ‘7 I! I yl ‘7 I ‘73. 13 ,7.79 5.118 
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5c-Phenyl-2-oxa-~~-aza-lr,6c-bicyclo[4.3.O]nonan-3(4~)-one (2) and 5c- 

phenyl-2-oxa-4-aza-lr,6c_bicyc lo[/i ./I .O]decan-3(4lJ-one <ic) 

Ethyl chloroformate (1.1 g; 0.01 mol) was added dropwise to a mixture of 

aminoalcohol (2: 1.90 g or $: 2.05 g; 0.01 mol), water (5 ml) and NaHC03 (0.8 

g; 0.01 mol). The mixture was stirred and refluxed for 10 minutes, then evapo- 

rated. The residue was extracted wilh ether (3x10 ml), and the extract. was 

washed with water, dried (Na2S04) and evaporated. The residue was heated with 

NaOEt (50 mg) in an oil bath (120 ‘C!, 5 min), then extracted with ethyl acetate 

(3x15 ml), the extracts were combined and the solvent was evaporated. The 

residue was transferred onto a silica gel column (Kieselgel 60; 0.063-0.2 mm) 

and eluted with ethyl acetate. After evaporation of the solvent, the residue 

was crystallized from EtOll. Data on compounds 2 and !P are listed in Table 3. 

5c-Phenyl-2-oxa-4-aza-lr,6c-bicyclo[4.3.O] nonane-3(/i!)-thione (11) and 

5c-pheny1-2-oxa-4-aza--l~,Gc-bicyclo[ 4.4.0]decane- 3(4!)-thjone (l’l) 

The aminoalcohol (3: 3.16 g or _ 4: 3.79 g; 0.0165 tnol) in an aqueous sol- 

ution (IO ml) of KOH (1 :I g) was cooled to (1 ‘C, was stirred with CS2 (1.3 g) 

in dioxane (8 ml) for 5 min. KOH (0.55 g) in water (10 ml), and then an 

aqueous solution (30 ml) of lead(lI) nilrate (5.5 g), were added, followed 

by stirring at GO ‘C 10 mitt. ‘The PbS was filtered off, washed with hot water 

and extracted with hot; EtOH. ‘The aqueous filtrate and the et:hanolic extracts 

were combined and evaporated to dryness. The rcsid~e gave <:o1our1ess crystals 

from EtOH. Data on compounds ?;I and 12 are listed in Table 3. 

A mixture of aminoalcohol 2 (1 .??O g; 0.01 mol), ether (30 ml) and phenyl 

isothiocyanate (1.35g; 0.01 mol) was left to stand at room temperature for 1 h. 

The solid that separated out; was filtered off and stirred with methyl iodide 

(‘7.1 g; 0.05 mol) for 1 h. The mixture was evaporated below 30 ‘C and the re- 

sidue was stirred with Me011 (40 ml) cotttnittin< 3 N KUH for 4 h. After evapora- 

tion and addition of ice-water (10 ml), the product: was extracted with CHC13 

(3x20 ml). The extract was washed with water and dried (Na7SO,,). Data on the 

compound (12) obtained after evaporatiott and rcct-ystalli7,atiott are listed in 

‘Table 3. 

6c_-Pheny1.--2-oxa-5-a7,a-1~,7:-bicycloL5.7.O]d ecatt-/l(ljtl) one (14) arid - 

3c-methyl-6c-phenyl-2 -oxa--5-az,a -lr,7c- hicyclo(l5. j.U]deran /I(5lj--orte (12, 
- _ 

To a solutjon of aminoalcohol 2 (1 .?I0 g; 0 .O 1 mol ) in bettxette (20 ml ), 
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ethyl chloroacetate (1.26 g> or ethyl 2-chloropropionate (1.37 g; 0.01 mol) 

and then an 80% oily suspension of NaH in benzene (5 ml) were added dropwise 

under stirring. After 10 min., the mixture was refluxed (1 h) and cooled, 

benzene (50 ml) was added, and the mixture was then washed with cold 5% IlCl 

(30 ml) and water (30 ml). The benzene solution was dried (Na2S04) and evapo- 

rated to dryness, and the residue was transferred onto an Al 0 
23 

column (Alumin 

acid, Woelm) and eluted with ethyl acetate. The residue of the eluate was 

crystallized from EtOH. Data on the colourless compounds 12 and 12 are listed 

in Table 3. 
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