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w--The rapid, spoatamow cpbwizatioa oaxning at the c(2) CiIinlity anuc of a new 
dir&ltnomaic (r4~-2.~5~2~pni~yl~3_mcthy~,~~~~~I.)-orPzin: M IO the 
conclusion that the confyration 8t C(2) of the b&y& I .3-oaaz.ina formed by the cyxliza!ion of alkyclic 
l,3-uninoabhob with akkltydcs is dctcrminal by the dommanl confomwion of the product. The first 
X-my difbction cvkknce is given for the N-outside conformation of compounds of this type. 

In eartier papers we have reported the syntheses of a 
great number of fused-skeleton 1.3-heterocycla by 
means of the cyclization of alicyclic l,3-bifunctional 
compounds (see, e.g. Refs. 2.3). in the ring closures 
of trcrns- (I) and ~j~-Z~hydroxym~hyl~ l- 
cy~lohexylamine (3) with p-nitrobenzaldehyde, a new 
chiratity ccntre is fotmed at C(2). The cychzations 
were found to occur in a diastmospacifk way; 
aminoakohols la and lb both gave the oxazine 2 
containing an equatorial aryl group and having the 
energetically more favoured r-4, c-2, r-5 configuration. 
Although our work was carried out with racemic com- 
pounds, only those enantiomen are shown where the 
configuration at C(I) in 1 and 3 is R’. On the other 
hand, the cir-aminoakohd 3a and the &-N-methyl 
derivative 3b yiekkd exclusively the dmstemomm with 
the r-4, c-2, c-5 (4) and the r-4, r-2, c-5 (5) configuration, 
respectively.‘” 

In the present paper the cause of the differena in 
diastcrcospecific behaviour in the 3a-44 and 3h+5 
cyclization reactions is described. The ring-dosure 
reactions of 1 and 3 were effected at the b.p. of 
dioxan. or at room temperaturn. with acid catalysis. 
After evaporation of the mixture, the crude products 
were examined by ‘H-NMR spectroscopy and only 
the oxaxine isomers 2.4 and 5, also isolated earlier, 
were detected. 

The synthesis of the new epimeric oxazine 6 was 
attempted by the N-mcthylation of 4, a method 
describal by Boiko cr 01.’ for analogous otines. 

Treatment in a mixture of formic acid and for- 
maldehyde, however, gave p-nitrobenxakkhyde in 
quantitative yield, instead of the desired 6, and the 
Liberated aminoalcohol k combined with the for- 
maldehyde to yield bit( I,foxtitu),’ 

The oxazine 6 was prepared from 4 in acetone, 
using methyl iodide in the presena of a potassium 
carbonate. Similar alkylation of the rrutu A/B an- 
chat& derivative 2a gave 2). Thus, the identical 
configuration of k and 2) was aLso proved by 
configurative correlation. 

After recrystallization of 6 from hexane, TLC 
revealed the pmsena of a new epimeric product, 5. 
Examination of the epimerixation in CDCI, solution 
in an NMR tube showed that at room temperature 
during one week 6 was wnvertai to 3 (W/J. After 
equilibration for 3 weeks, a mixture (6:5 = 2: 1) was 
attained. In CHCI, solution, at room temperature, in 
the prescna of one drop of ethanolic hydrogen 
chloride. epimerization is compkte within a few 
minutes. 

NMR spectroscopic evidence was obtained dow- 
ing the predominance of the N-inside conformation 
of oxaxine 4,’ and the N-outside conformation of 5.b 
The conformation of the new epimer 6 can be deter- 
mined by comparison of the ‘H NMR spectra of 
compounds 2, 5 and 6. For 6, a reJativcly sharp 
(Av z 8 Hz) signal of H(4) is found at 2.506 ppm, 
wkreas the analogous signal in 5 is a doubkt of 
tripkts (J = 12.5. 4.8 and 4.8 Hz) at 2.93 6 pp. 
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Scheme t. 

d, (N-insids) -- q (t.-‘~,r,idF) _- 2 (i’-outside) - --- 

scheme 2. 

Consequently, H(4) is eqrurloriol in 6 (N-&j& con- 
formation) (Scheme 2). The anomalous shielding 
ratio for H(4) (the H(4) 4xioI to the cyclohexane ring 
in 5 is more shielded than the equurorial one in 6) is 
due to the anisotropy of the hetcro-ring: the position 
of H(4) relative to the hetero-ring is reversed for the 
epimen. The diamagnetic shift of the H(2) signal 
(46 = I. 13 ppm) is explained by the less crowded 
structure of 6 as compared with that of 5. In the 
crowded compound 5, H(2) is coplanar with the 
benzene ring in the dominant rotamer, and the 
anisotropic effect of the ring in this mutual position 
reduces shielding around the H(2) atom. 

The “C NMR spectral data (Table I) for the 
N-methyl-oxazines 5 and 6 indicate that the higher 
steric compression in epimer 6 results in a greater 
shielding of all C atoms than in 5, with the exception 
of C(4). C(7) and C(9). The greatest increases in 
shielding arc observed for C(2) and C(6) (da - 1 I. I 
and 5.3 ppm, respectively), as they assume an “in” 
instead of an “out” position. 

We have shown’ that. of the two possible 
chair chair ~nfo~ations, the N-inside gannet 
is predominant in cb-4.Stetramethyleno3,4,5,6- 
tetmhydrc+ I.3-oxazincs and - 1.3-oxazin-2ones. Again. 

for the N-Me derivatives (simitarfy to the case of 56) 
the dominant form is N-outside conformation.‘~.” as 
the eqtra~ricrl arrangement of the bulkier substituent 
(NCH,, NCH&H,) is favoured.6 

It follows that the new epimer 6 with N-insi& 
~nfo~ation is energetically unfavoured; therefore 
on standing it assumes, through the riing-opencd’s-‘~ 
form 7, the more stable N-orr#ri& conformation 
(Scheme 2). Of course. the change of the dominant 
conformation involves alteration of the configuration 
at C(2). 

Under the conditions of ring ciosure. with add 
catalysis, the dominant conformation of the products 
will determine the configuration at C(2) by thermo- 
dynamic control, explaining the difference in 
diastercospocific occurrence in the 3a-+4 and sb-+S 
ring-closure reactions. 

X-Ray &~emGtalion of the moleculw sIrucIure of 5 
Figure I shows a perspactivc view of the structure 

of 5, computed from the final atomic coordinates 
grven with their t.s.d.‘s in Tabks 2 and 3. It shows 
clearly the relative ~n6~~tio~ (R, S) of the chiral 
centres C{2) and C(4). Their relative configurations in 
4 (possessing also raczrnic crystal structures’6) arc 



Table I. ‘H and “C NMR data for compounds 2. 5 ad 6 (4uJ = Oppm) in CDCI, solution at room lcmp 
.----7-__.__-____-_- __--_______________________ _____ -_____--_-. . 

‘ii Nm coep. H(2) 
(250 MiZ) 

H(agt 
~(lli, Zx~ClH,’ 

H(6p) 
2x<flioa 

H(4) H(5) fi(7,8,9,10) Hll3,17) 
m_(2H)b 

Htl4,lb) 
~‘S(SZi, rn(2Hfb 

XCH 3 

m(lti) ?OH) 

- - - - - _ _ _ _ _ * __-____ -_ __^____ -- __._^___ 

1 5.04 3.40 4.05 2.S& -l.9d 0.95(lH) 7.65 0.20 1.95 
4.35(4H) 

; *i;::gd. 

1 5.53 3.88 4.06 2.93* -2.6 1 .2512Hf 7.62 8.20 2.15 
l.SSOIf) 
1.85(2H) 
2.1 (lli) 

L 4.40 3.8Of 2.So9 -2.35 1.2-1.7(6H) 7.68 8.21 1 .ee 
1.8flH) 
2.15(1H) 

----_-- -__________-_- ----_-------- ----__ _____.__- __._____.. _-_ 

13c NXR 
(20.15 f4jlt) 

camp. C(2) C(4) C(5) C(6) C(7) C(8) C(9) C(lO) NCH, C(12) C(l3,17) Cl14.16) cc151 

-- __---___-__--- .- ___...__. .---_ _ ._._ - . . . ..-__ ____ ._I...... 

1 94.9 67.1 35.7 73.5 31.0 26.0 25.5 27.5 30.2 147.3 128.4 123.4 148.1 

1 65.8 61.4 35.9 67.7 27.3 24.0 21.7 28.4 26.1 129.1 127.8 123.3 147.4 

P 96.9 61.2 37.2 72.9 26.2 25.7 19.4 29.5 36.1 131.1 128.9 123.3 148.1 

--_- _.-__ _ ____ ___ ---....-_.__-- ___--__ --------- ------ _ ----__ _ ..____ .-_- 

4 or 2 part of 

A_ or g part of 
Half-bandwidth 

TV0 overlapped 

Double trlplot 

ABX spectra lJ:ll and 5 I:+) - 
AA‘88 spactta (J19 Hz) 

1s 2s Ii2 

multlplets 

IJ: 12.5, 4.8 and 4.8Hz) 

c Doublet (2H). LJ:1.6 Ha) 

9 Half-bandwidth is 8 Xr 
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Tab& 2. Atomic coon&antes (X IO’) for nobhydrqen atoms E.sd.‘s are giwn in prclllhna 

x/a y/b t/c B 

O(1) 2886(S) 565(7) 5379 (2) 5.2(2) 

C(2) 205216) -725(9) 4970( 3) 3.70) 

NO) 2629 (5) -2605(8) 4899 (2) 4.4(2) 

C(4) 2826(6) -3630(10) 5546(3) 4.10) 

C(5) 3662(6) -2244 (10) 59870) 5.00) 

C(6) 3063(7) -278110) 60330) 5.00) 

C(7) 3817(e) -3105(12) 66900) 6.2(0 

C(8) 2498 (8) -3B47flO) 69400) 5.40) 

C(9) 1828(9) -5278(12) 6471 (0 6.6(4) 

C(10) 1522(7) -4269 (10) 5795(3) 5.20) 

C(11) 3893(6) -2541 (10) 45250) 4.5(3) 

C(l2) 1798(S) 334 (9) 433901 3.6(2) 

C(13) 2220(61 2227 (10) 42460) 4.30) 

C(l0 2004(7) 3188(9) 3667 0) 4.5(3) 

C(l5) 1306(6) 2209(10) 31840) 4.1(3) 

C(l6) 871 (6) 33Ofll) 32% 0) 4.6(3) 

C(17) 1087 (6) -614(10) 30380) 4.4(3) 

N(l8) 1055(5) 3267 (2) 2571(2) 5.60) 

0119) 539 (6) 2336(10) 2128(2) 8.50) 

O(20) 1324(6) 4988 (8) 2540(21 7.40) 

B 
eq 

- 4/3°trace(B*C) vhers G 1s the direct netrlc tonsor 

Tabk 3. Atomic coordinates (X lo’) for hywn atoms 

H(2) 111 -a4 518 4.8 

H(4) 334 -457 551 5.0 

H(5) 473 -250 584 5.8 

H(6A) 221 -41 615 6.1 

H(6B) 359 43 633 6.1 

Hf7A) 418 -207 701 1.0 

H (78) 445 -416 668 7.0 

H(U) 223 -250 701 6.3 

H(dB) 272 -458 739 6.3 

H(9A) 90 -572 667 7.9 

H(9B) 277 -502 633 7.9 

H(lOA) 82 -500 549 6.2 

H(lOBl 86 - 304 504 6.2 

H(llA) 418 -375 451 5.3 

H(llB) 361 -168 418 5.3 

H(llC) 473 -209 467 5.3 

H(l)) 217 291 449 5.1 

H(l4) 221 457 365 5.3 

H(l6) 35 -40 287 5.6 

M(17) a4 - 209 385 5.3 

either S+S or R.R. This difference is depicted in the ety assumes an eqwkwid position. C( 13) is eclipsed 
Newman projections perpendicular to the C(4w(S) with O(I). The nitro group is slightly (by co 6”) twisted 
bond (Fig. 2). The fused rings adopt an almost out of the best plane of the phenyl ring. Although the 
perfect chair conformation (Table 5). The N(3)-Me standard deviations arc rather high (1.0”) the 
group is bound uxi&. while the Qnitrophcnyl moi- Cnitrophenyl group exhibits similar distortions of tbc 
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mdocydic bond angks aa found in 4, in aamd with 
the pmdictioo of Dommicano and Murray-Rust.” 

Endocydic bond ao8k 
cak. ObO. 

at C(l2) 118.5 118.7 
at C(13) and CJ17) 121.3 120.8 
at C(l4) and C(l6) 118.5 t 1 118.6 
at C(15) 122.1 122.2 

~~&~.Ncwuwo~o~~~~SPCIPC(L~~CUL~~O(~~ ‘H and “C NMR spodn m mcordcd II 250 sod 
CL jwtioo. B.SMH& I%%pa%ivdy. in CDCI, aohltioll with Rcuka 

Tabk 4. Bond kngths (A) and an&a (degrees) and tluir e.rd.‘r in penthews 

0(1)-C(Z) 1.475(S) C(8) -C(9) 1.521(11) 

0(1)-C(6) 

C(Z)-N(3) 

C(2)-C(12) 

NO)-C(41 

NO)-C(ll) 

C(O-C(S) 

C(4)-C(IO) 

C(S)-C(6) 

C(S)-C(7) 

C(7)-C(8) 

1.486(7) 

1.415(E) 

1.511(9) 

1.522(8) 

1.495(E) 

1.545(9) 

1.475(9) 

1.472110) 

1.577(9) 

1.511(11) 

C(2)-O(l)-C(6) 109.8(E) 

0(1)-C(2)-NO) 112.6(E) 

0(11-C(2)-C(12) 106.8(8) 

N(3)-C(2)-C(12) 113.8(9) 

C(2)-X01-C 

C(2)-NO)-C 

C(4)-NO)-C 

NO)-C(I)-C 

NO)-C(4)-C 

C(5)-C(I)-c 

C(I)-C(S)-c 

4) 

11) 

11) 

5) 

10) 

10) 

6) 

11.6(E) 

12.118) 

12.3(E) 

07.318) 

10.4(9) 

16.1 (91 

12.5(91 

C(4)-C(5)-C(7) 111.0(91 

C(6)-C(S)-Cl7) 108.ll9) 

O(l)-C(6)-C(5) 109.9(9) 

C(S)-C(7)-C(8) 112.1(101 

C(7)-C(E)-C(9) lll.S(ll) 

C(9) -cc101 

C(ll)-Cl13) 

C(12)-C(17) 

C(13)-cc10 

C(l4)-cc151 

C(lS)-C(l6) 

C(lS)-N(l8) 

C(16)-C(17) 

N(18)-Of191 

N(18)-0120) 

1.585(10) 

1.373(9) 

1 .402(9) 

1.381(9) 

1.378(9) 

1.362(10) 

1.478(E) 

1.381(9) 

1 .220(7) 

1 .206(9) 

C(8) -C(9) -C(lO) lll.l(ll) 

C(4) -C(lO)-C(9) 106.6(10) 

C(2) -C(12)-C(13) 121.7(9) 

C(2) -C(lZ)-Cl171 119.5(9) 

C(!3)-C(12)-C(17) 118.7 

C(12)-C(13)-C(14) 121.8 

c~l3)-c(lo-c(lsl 117.9 

C(lO-C(151-Cl161 122.2 

C(lO-C(15)-N(18) 117.4 

C(16)-C(15)-N(lll) 120.4 

C(15)-C(l6)-C(17) 119.4 

10) 

101 

10) 

10) 

10) 

101 

10) 

C(12)-C(17)-C(16) 119.9(10) 

C(lS)-N(18)-O(19) 116.9(9) 

C(151-N(18)-0120) 119.2(91 

0(19)-N(18)-Of201 123.8110) 



3592 G. blNkTH CI d. 

TeMe 5. Endocyclic and m r+kvanr cxocyclic torsion 
angles (deepca). E.s.d.‘s are in putnh 

Cl41 -h’(3)-C(2) -0:11 59.9(8) 

C(5) -C(4) -NO1 -C(2) -54.8(8) 

C(6) -C(5) -C(4) -N(3) 54.0(9) 

C(4) -C(S) -C:6) -O(l) -56.5(91 

C(51 -C(6) -O(l) -C(2) 57.0(9) 

C(6) -O(l) -C(2) -NO1 -60.0(a) 

C(B) -C(7) -C(S) -C(4) -46.3110) 

C(9) -C(8) -C(7) -C(S) 52.7(10) 

C(lO)-C(9) -C(8) -C(7) -60.2(11) 

C(8) -C(9) -C(lO)-C(4) 60.2(!11 

C(9) -C(lO)-C(4) -cc51 -56.6(91 

C(lO)-C(4) -C(5) -C(7) 51.2(10) 

C(ll)-N(3) -C(2) -O(l) -67.0(8: 

Cflll-NO) -C(4) -C(5) 72.: (9) 

~(121~c(2) -011) -C(6) 174.4(13) 

(:(12)-c(2) -N(J) -C10 -17!3.3(11) 

C(13)-C(l21-C(2) -O(l) -5.0(10) 

C(l?)-C(l2)-C(2) -h’(3) 51 .6(10) 

0(19)-~(18)-Cll5)-C(16) -5.3113: 

0(20)-~(18)-C(15)-C(l4) -8.4!‘0) 

WM-2SO and WP 8osY FT-spearometcrs al room temp. 
using TMS as internal standard: sweep width 5 KH& pulse 
width I and 3.5 ps. acquisition time I .64 s, relaxation delay 
0 and I s, computer manory 16 K, number of scans 8 and 
I and 4 K. mpcctively. Compkte proton noise docoupling 
( - I W) for Lhe “C speara and Lorcntzian uponcntml 
mulIiplicaIion for signal IO noise cnhanocmenl were used 
(line width 0.7 and I .O Hz). The 2H signal of the SOIVC~I was 

crud as lock. 

Gtntlal mtrhod /or prtparing oxazints 2m. 2). 4 and 5. 
5 mmol aminoakohol (la, b, 3a. b)L’y.” was retluxcd witi 
5.2 mmol p-nitrobcnzaklehydc in abs dioxan. using one 
drop of ethanolic HCI as catalyst. After 2 houn lhc solvcm 
was cvaporaIod. Each crude produa was examined by ‘H 
NMR spectroscopy (see 1~x1). The crude r&dues were 
&l&d from n-hexanc. Mp’s (“C) 2a:gg-89; 
2b:lO2-103; 4:126-127; 5:122 123 am with good agree- 
ment with lit.‘.” mp’s. 

If tic reactions were performed aI room ~cmp. 24 hr was 
nesdcd for compktion of the ring dosurc. 

Oxazmt 4 mtrhylarion by Boko’ mtrhod. 2.4ml WA 
aqueous formaldehyde soln and O.SSml 8% formic acid 
was healal WIh 0.01 ml (2.62 g) of 4 on a waler bath. After 
2 hr ~hc mix~urc was cookd and a~uIrali?.cd WiIh IV/, 
NaOtlaq sodium hydroxide. The yellow pp~ was idcnIilial 
as p-niIrohcnz&khydc. 

SIarImg from Za. under stmilar amdi~~ons. p-nitro- 
bervaldehydc was also isolated. 

(r-4, c-2. c-5~2-@-Nirrophnyl~~-nwrhyl4.S-rtrranwrhyl- 
tafVtrrdIy&o-l,3-oxazint (6). 5 mmol (I.31 g) 4 was stirlul 
in acetone (50 ml) in Ihc pracnce of IO mm01 (I .3g 0) K&O, 
and g mmol(O.5 ml) Mel. AfIcr 20 hr Wring a1 room temp. 
rhc mixture was lil~eral and the filtrate was cvaporared. The 
rcsiduc was dissolved in c&r and afkr filtration Ihe filtrate 
was evawra~cd. The @line product 6 was rccrvffollizcd 
from n-hexane. m.p. 7&75 ‘, yicid: 1.02 g (7q:/,). (Found: C. 
65.26; H. 7.44, N. 10.06. &H&O, rcquim: C. 65.19; H. 
7.u): N. IO. 14%). MS of6. m/r (“/A: 276 (M l . 59). 275 (12). 
233(31). 165(17), l55(ll), 154(100). 125(ll), llO(65).% 

(21). 95 (II). 113 (12). 82 (21). 70 (12). 69 (18). 68 (18). 67 
(12). 57 (21). 42 (37). 41 (19). 

(Thanks for Ihe daIa arc due IO Dr. J6zacf Tam& (MTA 
KKKI. Budapest).) 

(r-4.c-2.1-5)-2-(p-~~rrroplunyl)-3-mPrhyl-Q,S-r~rMurhyl- 
tntrtfrah~~l.~zrru (2b). This was pqmzd from 2a as 
described for 6. The product 2b (yiebd 68% m.p. 101-103”) 
wasi&ntitilhIhcauthenlicsampk.prprodfromIbas 
duaibcd above. 

Cryd smcWt akwnimuron on (r4.1-2.c-5)_2+wtiw* 
phmyl~3-mnhyl-4.5-r~ra~h~~~~rahydml.3-a~azint 
(9 

Crysml &a. C,,HoN,O,. MW - 276.34, monodinic. 
a - 9.958 (2). 6 = 6.822 (I). c = 20.748 (5). A. /3 - 91.39 
(2)‘. II = 1409.1 (R) A’. D, - 1.303g.cm ‘, Z-4. 
F(OO0) = 592. spaa group P2,/n (from systana~ic ahsanzs). 
InIcnsidcs of 1856 indcpc&nI rclkxions wcrc collected in 
the ran@ 28 5 50” by an o-28 scan on an Enraf-Nonius 
CAD-4 dilTracIomcIer wilh graphitcmonochromated MO 
K, (i = 0.71073 A) radiation. Ccl1 conslants m daer- 
mined by least squares tincmcnt from the setting angles of 
25 rrflexions. AAcr data reduction. 1445 rrlkxion with 
I-3.0~(1)>0wucmkalasohsaWd.N0abWp&maXuzion 
(ji = 0.85 cm ‘) was appliai. The structure was solved ailh 
the MULTAN” pr ogrammc. The E-map computi wiwith Ihe 
use of the phase SCI of I80 normal& s~ruc~urc fadon 
havmg E 2 I .90 revealed the the posiIions of I5 atoms. Tbc 
positions of Ihc missing 5 akms were located in the 
subscqucn~ Fourier calculation (R - 0.35). Full-matrix 
kas&squarcs rcfinanrn~ of ti positional and isootropic 
thermal par-en educed R lo 0.15. AI this uagc. H 
positons were generated from assumed geom&cs and 
checked by a subsequcn~ difTmnoc map calculation. Fur&r 
anisotropic rcfincmcn1 of heavy atom positions gave a final 
R = 0.097 (R_ - 0.086). No H positions were retInai. They 
were included with individual isotropic tcmpcraturc facton 
in the final rtructurc fador cakulations. Scattering factors 
m taken from lnurnariomzl Tab&s /or X-ray Crys- 
rd/ography.m All calculations wvrc performed on a PDP 
I Ii34 minicomputer with Ihe use of Ihe SDP-34 sylksn of 
Enraf-Nonius with local mcditications. 
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