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Abstract: Starting from 1-methyl-1-cyclopentene and -cyclohexene, regicisomeric 1 3-amin

6a,b and 7a,b were prepared by regio- and stereospecific reactions. When the amino alcohols were
condensed with aromatic aldehydes, well-defined pma’ucts 8-11 were obtained, which exist as three-
component taiutomeric mixtures in CDCl3 solution. When equation (1) was applied in all four seis 8-11,
good linear correlations were obtained. For regioisomeric compounds, introduction of the methyl group

in the bridgehead position resulted in reverse effects on the stability.
© 1997 Published by Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

Because of the tneoretxc 1 and pharmaco logcal importance of carbocycle-fused saturated heterocycles,
i cycloalkane cis- or frans-fused saturated 1,3-hetcrocycles has been
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a great number of pUUULdLIUHb deal with Ler()Uy‘Cie-
o derivatives substituted at the annelations.>*
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fused 1,3-heterocycles, very little attention has b
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reactivities of these compounds. Comparative studies havc been carriec
wide range of 2-aryl-substituted tetrahydro-1,3-oxazines: tetrahydro-1,3-oxazines
perhydrobenzoxazines, and hexahydrocyclopent[d]- and cyclopent|[e]-1,3-oxazines. 37 For all these series, the
following equation is valid:

out on the ring—chain

J;

log KX = | Xgu

1
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where Ky = [ring]/[chain] and p is a constant characteristic of the ring system. In CDCl; solution at ambient
temperature, p is 0.76(4) for tetrahydro-1,3-oxazines. It has also been demonstrated that log K-y changes with
the substituents of the oxazine ring at positions 4, 5 and 6. A new constant ¢ was introduced. as the difference
between the intercept values for the oxazine in question and the unsubstituted 2-phenyl-1.3-tetrahydro-1,3-
HHHHHHHH PR -~

oxazine, where the intercept is e constant ¢ reflects the steric and elecironic conm butions of the
substituents at positions 4, 5 and 6, and its value is characteristic of the stability of the oxazines.
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Our present aim was a comparative study of the ring—chain tautomerism of cycloalkanc-fused 1,3-
oxazines with a methy! group at the bridgehead, in order to study the steric effect of the methy] substituent.
-
RESULTS AND DISCUSSION

The synthetic routes to the model amino alcohols are shown in Scheme 1. The reaction of

'\

chlorosulphonyl isocyanate (CSI) with different cycloalkenes is a well-known route for the synthesis of

* Saturated Heterocycles, Part 260. Part 259; Huber, L., Filop, F., Szabo, A., and Bernath, G. J. Heterocyclic Chem., submitted for
publication
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cycloalkane-fused B- lactams.®” There are several examples in the literature for the regio— and stereospecificity
of the cycloaddition, in accordance with the Markovnikov orientation of CSI addition. 10-12 Starting from 1-
methyl-1-cyclopentene or -cyclohexene (1a,b), cycloaddition of CSI furnished the corresponding f- lactams 2a
and 2b in a regio- and stereospecific reactions. Treatment of the azetidinones with hydrochioric acid result
amino acids 3a and 3b, which are 2-methyi-substituted analogues of cispentacin, a naturally occu
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antibiotic recently isolated from Bacillus cereus and Streptomyces setonii, which exerts a narked protectiv
13-18
effect against Candida albicans and Cryptococcus neoformans in mice.
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Foteﬂﬁcnf:nn of 2a and 2 (the low vield of the ethvl ester of 3h led us to nrenare the met__v! este‘\ 19
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followed by lithium aluminium hydride (LAH) reduction of the amino esters 4a and 4b, furnished the amino
alcohols 6a and 6b (Scheme 1)
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A: CISO,NCO/ether; B: N-hydroxymethylbenzamide/glacial acetic acid,
conc. H,SO,; a:n=1; b:n=2;, 4a:R=Et; 4b:R=Me

Scheme 1

The syntheses of the regioisomeric amino alcohols also started from 1 methyl l-cyclopentene or
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-cycionexene. Amidoalkylation of various olefins 1s a good preparative method for e synthesis of dihydro-1,3-
Avazinmae critahla ;mrasiiranre Far tha crnthacio w1 2 amiom mlambideo 20 21 The reaction proceeds - R
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Markovnikov’s rule.” Starting from the corresponding cycloalkene, cycloaddmon of N-hydroxy-
methvlbenzam ide furnished 1,3-oxazines 5a and 5b in a regio- and stereospecific reaction. Catalytic reduction
of the 1,3-oxazines in the presence of palladium-on-carbon gave the amino alcohols 7a and 7 , respectively
(Scheme 1).

Determination of the stereochemistry of the starting substances 2 and 5 was based on the ROESY
spectra. The integrals of the corresponding crosspeaks were used to estimate the distance of the hydrogen and
methyl group at the ring anelation. The results showed that 2a, 2b, 5a and 5b have cis-fused rings. Since the
turther reaction steps in the synthesis do not affect the stereochemistry at these positions, the stereochemistry of
the other compounds was not investigated further. The ROESY data on 2a, 2b, 5a and 5b may be found in the
Experimental section.

Amino alcohols 6a,b and 7a,b were condensed in ethanolic solution with nine (sets 8, 9 and 10) or eight
{set 11) aromatic aldehydes with different clcctmuic characters. The reactions reached C(‘)‘rnpietlon within a few

t urification, well-defined products were obtamed
i h



Z. Szakonyi et al. / Tetrahedron 54 (1998) 1013-1020 1015

-..u:
-
Q=]

/~70 "0 =X
T — G — QX0

7

AL — T

10B, 11B ‘—' X 10A, i1A 16, iiC

>

;-.

10: n=i; X=pNO;: a, mNO;y: b, pBr: ¢, pCi: d, mMeO: e, H: 1, pMe: g, pMeO: h, pNMe;: i
11: n=2; X=pNOs: a, pBr: b, pCl: ¢, mMeO: d, H: e, pMe: {, pMeO: g, pNMe;: h

Scheme 2

Previous dynamic NMR measurements revealed that the cis-oxazadecalins attain a homogeneous

double-chair contormatlon where the heteroatom (O or NH) attached to the cydohexane rmg is in the axial
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These results differ from those of our earlier experiments on 2-aryl-substituted cycloalkane-fused
tetrahydro-1,3-oxazines, where only two-component tautomeric mixtures were observed. The determination of
the tautomeric ratios was based on the integrals of the well-separated proton signals. In the 400 MHz spectra,
the signals of the C-2 methylene protons of the ring forms and the corresponding methine proton of the open-
chain form were used (Table 2). The characteristic data are given in Table 1.

o B T T TP W N )
Iable 1. Selected H-NMR Chemical Shitts (o, ppm) and Coupling Constants (J/, 11z) for
Compounds 8a-i, 9a-i, 10a-h and 11a-h*

Chemical shifts (ppm) Couplings (Hz)
Compound Form 2H 4H,,. 4H.. 4aH Me 4axda 4degda  daxdeq
8Bi N-in 5.14 4.06 3.99 1.50 1.37 2.7 1.5 -11.8
8Ci N-out 5.22 3.68 3.82 1.67 1.31 6.8 30 -11.3
8Ai open 8.18 3.43 3.96 1.93 1.17 11.8 6.6 -11.8
9Bi N-in 5.35 4.29 3.69 1.20 1.37 2.5 1.1 -11.6
9Ci N-out 5.31 4.01 3.81 1.72 1.20 i1.6 4.8 -11.6
9Ai open 8.14 3.66 4.32 1.40 1.29 3.5 2.0 -11.1
10Ba O-in 5.35 3.36 3.03 1.59 1.44 3.6 1.0 -14.3
10Ca O-out 5.41 2.73 3.10 1.59 1.42 12.1 6.4 -14.2
10Aa open 8.34 3.82 3.99 1.98 1.35 5.4 5.3 -12.4
iiBa O-in 5.56 3.55 3.71 1.27 .42 3.5 i.5 -14.1
11Ca O-out 5.52 3.26 2.90 1.71 1.41 12.3 4.8 -14.2
11Aa open 8.28 3.53 4.28 1.69 1.42 3.0 4.8 -12.8
A0 saciar camnaricnn af the cnactracennic data the rine and chain farme the camea numhering (Qrhame 72 QR
For easier comparison of the spectroscopic data ¢ g and chain forms, the same numbering (Scheme 2, 8B,
9B) has been used
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The selected NMR data in Table 1 clearly show that the different C-2 epimeric ring forms have different
predominant conformations (in and ouf), preferably those where the 2-aryl group is equatorial (Scheme 3). The

coupling constant data on the open forms are averaged values for the in and out forms, where the dominant
conformation is the in (Scheme 3). The percentages of the ring forms change in parallel with the electron-

eI | PR, vy nharantan Af tha amel anlgtitiiont
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Table 2. Ring—chain Tautomerism Data for Compounds 8-11

Com- X o RB@%) RE(%) O%) log K
pound
8a PNO, 0.790 67.3 31.0 1.7 1.76
8b pCN 0.660 70.3 28.4 1.3 1.75
8¢ mBr 0.410 65.4 31.5 3.1 1.50
8d pBr 0.150 64.8 31.0 4.1 1.35
8e pCl 0.110 71.8 22.8 5.4 1.24
8f H 0.0 63.7 30.1 6.2 1.18
8g pMe 20310 58.7 29.8 1.5 0.89
8h pOMe  -0.780 54.6 27.8 17.6 0.67
8i PNMe,  -1.700 36.3 19.8 43.9 0.11
9a PNO, 0.790 60.5 39.2 >0.5 -
9b pCN 0.660 60.4 38.6 1.0 197
9% mBr 0.410 54.8 44.0 1.2 1.91
9d pBr 0.150 542 425 33 1.47
% pCl 0.110 54.5 415 4.0 1.37
of H 0.0 53.8 413 4.9 1.29
9g pMe 0310 51.9 39.5 8.6 1.03
9h pOMe  -0.780 48.9 37.6 13.5 0.81
9i PNMe,  -1.700 29.6 23.0 47.4 0.05
10a pNO, 0.790 73.4 6.7 19.9 0.61
10b mNO, 0.674 72.1 6.5 21.4 0.56
10¢ pBr 0.150 49.5 42 46.3 0.06
10d pCl 0.110 46.3 43 49.4 0.01
10e mOMe 0.047 38.5 3.3 58.2 -0.14
10f H 0.0 36.6 3.3 60.2 0.18
10g pMe -0.310 25.6 2.5 71.2 -0.41
10h pOMe  -0.780 18.3 2.2 79.5 -0.59
10i pNMe,  -1.700 4.4 0.4 95.2 -1.30
11a PNO, 0.790 32.1 15.8 52.1 0.04
11b pBr 0.150 13.7 6.0 80.3 0.61
1lc pCl 0.110 13.9 6.0 81.3 -0.61
11d mOMe 0.047 9.5 4.2 86.3 -0.80
l1e H 0.0 9.6 39 86.5 0.81
11f pMe -0.310 5.7 2.6 91.7 -1.04
g pOMe  -0.780 4.0 2.0 94.0 -1.20
11h PNMe,  -1.700 >0.5 >0.5 <99.5 .

When equation (1) was applied to the log K values, good linear correlations were obtained versus the
Hammett ¢* for all four compounds 8-11 (Figure 1, Table 3). For the methyl-substituted derivatives 8 and 9, the
¢ values, the sums of the steric and electronic effects for the substituted oxazines, are high compared to those
for the compounds with no methyl substituent at the bridgehead. The bridgehead methyl substituent next to the
nitrogen atom stabilizes the ring forms relative to the open chain forms.
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Table 3. Linear Regression Data for Compounds 8-11

Com- No. of a a Correlation a
pound points Slope Intercept coefficient ¢
8 9 0.69 (0.72) 1.21{0.22) 0.9%4 1.36 (0.37)
9 8 081(0.75)  139(0.79)  0.986 1.54 (0.94)
10 9 0.76 (0.71)  -0.07 (0.46) 0.988 0.08 (0.61)
11 7 0.76 (0.72) -0.73 (0.42) 0.971 -0.58 (0.57)

® The data on the corresponding cycloalkane-fused tetrahydro-1,3-oxazines, without an annellation

methyl group, are given in brackets™

1\

Figure 1. Hammett Piots (Equation 1) for Compounds 8 (O), 9 (0), 10 (®), and 11 (&)
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We believe that this stabilization may occur by a relative destabilization of the imino (open-chain) form.
In this molecule, the aryl is necessarily frans to the cycloalkyl about the C=N double bond and the hydrogen cis
to the cycloalkyl ring suffers from steric interactions not present with H at the bridgehead. The smaller ¢ values
for the cyclopentane-fused compounds can be explained by the strain due to the cyclopentanc ring fusion, which

relatively destabilizes the ring forms (Scheme 3).
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The effect of the bridgehead methyl group changes dramatically in the regioisomeric compounds 10 and
11, as can be seen by the very small ¢ values (Figure 1, Table 4). In these moiecules, there is no relative
destab111zat10n ot the open-chain imino form as descnbed above, but the bndgehead methyl in the trans methyl

| IR voen anih

his will buttress the axial oxygen substituent into the

We suggest, therefore, that the relative changes in stability on introduction of the bridgehead methyl
arise from relative destabilization of the open-chain imine form in the series 8 and 9, and from relative
destabilization of the cvclic forms in the series 10 and 11.

EXPERIMENTAL

The NMR spectra were recorded on a BRUKER AVANCE DRX 400 spectrometer. using a “5 mm
inverse Z gradient” probehead. The samples were dissolved in CDCl; containing 0.03% of TMS as reference,
except for 3a, 4a, 3b and 4b, where the hydrochloride form was used in D,O with 0.05% of DSS as reference.
The number of scans was usually 64 for 'H and 2K for "*C spectra. The parameters of 2D spectra (COSY,
HMBC, HMQC and ROESY) dependcd on the concentrations of the samples (number of scans) and the relative

dispersion of the spectrum (resolution in F1 and F2). All NMR measurements were carried out at 300 K
Melting points were determined on a Kofler apparatus and are uncorrected. The physical and analytical
data on compounds 2-7 are listed in Table 4
Table 4. Physical and Analytical Data on Compounds 2-7
;G‘?::{; ‘;;fu'}" M(p:’/ci;p Found (%) Formula (M.W.) Requires (%)
C H N C H N
2a 84.7 a 67.17 8.86 1119 CH INO (12517 67.24 876 1153
2b 88.9 a 69.03 9.41 10.06 CgH|3NO (139.20) 69.44 9.49 9.87
33 916 187-85°  46.80 785 7.80 C,H NO,CI(179.65) 4688 775  7.93
3b  94.1 221-23" 49.61 833 723  CgHgNOLCI(193.67) 49.50  8.65  7.42
4a 324 154-57° 52.05 8.74 6.74  CoHgNOG,CI (207.70)  52.35 8.89 6.51
4b 783 181-84° 52.05 8.74 6.74  CgH|gNO,C1(207.70) 52.41 8.93 6.87
52 496 55.58" 78.10 796 650  C4H;NO(2i5.30) 7805 778 672
5b 517 51-53 78.56 835 611  C;sHoNO(229.32) 7849 852 632
6a 793 125-27(Bpy;) 65.07 1170 1084  C,H;sNO(12920) 6544 1162 10.7I
6b 662 135-38(Bp,;) 67.09 1196 978  CgH;;,NO(14323) 6756 1174  9.86
7a 568 12326 (Bpy;) 6507 1170 1084  C,H;NO(129.20) 6523 11.54 1092
7b 751  80-82(Bps) 67.09 1196 978  CgH;;NO(14323)  66.83 11.81 10.08

*The oily product was used without futher purification. Solvent for recrystallization: bAcetone—water. cEthyl acctate—isopropyl

d
ether. "Hexane.

cis-5-Methyl-6-azabicyclo[3.2.0]heptan-7-one (2a), cis-6-Methyl-7-azabicyclo[4. 0]0ctan-8 -one (2h)

~- g

A mixture of 156.0 mmol of cycioalkene 1a or 1b ana PAR

o 1.

1socyanate was refluxed in 100 mi of ary ether for 3 h. 3

T . —-IT at 7_0 L.,
(lr()lebC LdullUubly 1ne prn was llClU at /-0 U_y auuxuuu [¢)

of the organic phase, the aqueous layer was extracted twice

yl ether. The combined organic la?/ers
were dried (Na,SO;) and evaporated. 2a: 'H-NMR (CDCly): 86 17\ H, bs, NH); 3.02 (1 H.dd. '/ =17.8,°J=
1.6): 1.98 (1 H, m); 1.89-1.77 3 H, m); 1.56 (1 H, m); 1.52 (3 H,s, Me): 136 (1 H, m). °C —\IMR(CDClz) &

170.1; 62.9; 60.4; 35.9; 25.9; 24.2; 23.1. ROESY data in A: 2.3 (Me-H1), 2.5 (Me-H2), 2.1 (I11-H2). 2b: 'H-
NMR (CDCl;): & 5.97 (1 H, bs, NH); 2.82 (1 H, m); 1.88 (1 H, m); 1.80-1.58 (5 H, m); 1.58-1.44 (2 H, m):
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1.33 (3H, s, Me);"C-NMR (CDCly): & 171.3; 54.0; 53.9; 32.0; 27.4; 19.8; 18.2; 17.4. ROESY data in A: 2.1
(Me-H1), 2.5 (HH1-H2).

mernlace needbamenn

cis-2-Amiino-2- munyl- -»yuupcxuaucu‘il hﬁ"ylic aci
hexanecarboxylic acid hydrochloride (3b)

To 10 mmol of azetidinone 2a or 2b, 25 ml of conc. aqueous hydroc loric acid was added. After
stirring for 2 h at room temperature, the mixture was evaporated to drv ess in vacuo. The solid residue was
washed with acetone and recrystalhz:ed from ethanol-diethy] ether. 3a: 'H-NMR (D,0): 8 2.85 (1 11, dd, °J =
10.2,°7=19.0;2.19 (1 H, m); 1.98-1.72 (5 H, m); 1.45 (3 H, s, Me); "C-NMR (D,0): & 176.5: 62.6; 51.9; 37.8:
27.8; 23.6; 23.5; 23.3; 20.8. 3b: "H-NMR (D;0): $ 2.55 (1 H, dd, >J=-11.3, *J=3.9); 1.95-1.79 (2 H, m); 1.70-
1.48 (4 H, m); 1.46-1.28 (3 H, m); 1.33 (3 H, 5, Me); "C-NMR (D,0): 8 177.8; 54.3; 49.0; 35.2; 25.1; 24.9;

23.2;20.1

Ethyl cis-2-amino-2-methyl-1-cyclopentanecarboxylate hydrochloride (4a)

Thiony!l chloride (2.22 ml, 30.5 mmol) was added dropwise with stirring to 25 ml of dry ethanol at
-12 °C. 2-Amino-2-methyl-1-cyclopentanecarboxylic acid hydrochloride (3a) (5.0 g, 27.8 mmol) was added in
one portion to the mixture, which was stirred for 30 min at 0 °C. After standing for 3 h at room temperature, the

mixture was refluxed for a further 30 min and then evaPoraled The residue was recrystalhzed from isopropyl
cther—ethyl acetate. 4a: 'H-NMR (D,0): 64.15 (2 H, q, J= 70) 2.87 (1 H, dd, =09 8.%=9).2. 17(1 H, m);

1.98-1.72 (5 11. m); 1.44 (3 H, s, Me); 1.20 3 H, t, )= /.0), *C-NMR (D;0): 8 174.7, 62.9. 62.7; 52.5, 52.2;

38.1;37.8; 28.1; 27.9; 23.7; 20.9.

Methyl cis-2-amino-2-methyl-1-cyclohexanecarboxylate hydrochloride (4b)

Thionyl chloride (6.6 ml, 90.6 mmol) was added dropwise with stirring to 80 ml of dry methanol at
-12 °C. 2-Amino-2-methyl-1-cyclopentanecarboxylic acid hydrochloride (3b) (16.0 g, 82.6 mmol) was added in
one portion to the mixture, which was stirred for 30 min at 0 °C. After standing for 3 h at room temperature, the

mixture was refluxed Ior a further 30 min and then evaporated. The residue was recrystalllzed from isopropyl
ether-ethyl acetate. 4b: 'H-NMR (D,0): 8 3.68 (3 H. s, COOMe); 2.65 (1 H,dd, %7 =-11.7, % = 3.9); 1.93-1.80

OH m) 1701404 H m): 1.47-1 282 H. m): 1.31 (3 H. 5. Me): ”r*\n\n) (DS0): § 176.0: 54.5: 52.9: 40 0:
(& L1, 1u], 1L./U=1L. 577\ 11, 1lij, I. SL.LO0\L 11, 1), 1.J1 \J 11, Dy IVIV ], TINIVAIN A\ SV ), O ,l IU JFI, JLn T, T,
L8250 2409-7272-70 1
JI Ty LT Uy 2.7, LI.Ly LU

Bt

cis-2-Hydroxymethyl-1-methyl-1-cyclopentylamine (6a), cis-2-Hydroxymethyl-1-methyl-1-cyclohexyl-
amine (6b)

™ ¥ ir ATYY f A 1o T N 1" L A 1 o1 YT an s AN

10 a siurry O LA {4.00 g, 21.¥7 mmMO1) 1n 15U mi oI dry ik, amino €sier 4a or 4b (45.U m Ol) i 20
1l & TLID me AadA~Ad A i s N O A Lbnie dloeton o e A £ . £ N L falan o] LY .
111 U1 110 Wdd dUdcd UIVpwIse at U L. AILWCT SUlllll 14 ICHuximg 10r £ it (i€ ena ol e rcauulon was
Aatantad hy maoane Af TT Y tha mivtn dasnmnncad uith 10 ml Afwwatar 1indar 100 ranling Tha inaraanis
ULl Uy micaiid Ui 1w, Ui mixiure was u»vvulpuo\.u Witil 1V il O Waillt Unaer ice LOULHE. 11T luUJ.gd.lllL

material was filtered off and w. shed with THF. After drying and evaporation, the resultmg: yellow oils were
vacuum distilled at 20 mm Hg. 6a: 'H-NMR (CDCly): § 3.78 (1 H, dd, *J = -11 4,77 =35);3.63 (1H,dd,*J=

-11.4,°J=6.3); 3.07-2.13 (3 H, bs, NH, and OH); 1.83-1.50 (7 H, m); 1.26 (3 11, s, Me); 3CNMR (CDCly): &
63.4; 62.6; 60.1; 48.8; 43.3; 30.1; 29.6; 26.7; 21.8. 6b: 'H-NMR (CDCl5): 6 4.17 (1 H, dd, °/=-11.4,°7=2.7);
3.49 (1 H, dd, 27 = -11.4, °J = 2.7); 1.81-1.52 (4 H, m); 1.50-1.14 (5 H, m); 1.24 (3 H, s. Me); *C-NMR

(CDCly): 6 65.4; 52.2;45.7;, 42.3; 29.2; 25.9; 25.8; 22.1

cis-7a-Methvl-2-nhenvicvelonent p]-d 4a 8.6.7.7a-hexahvdro-1_3-oxazine (S5a) cis-8a-Methvl-2-nhenvl-
Cls-/a-VICinyl-2-pAenyicyClopeniif)-2,2a,3,0, /5, /2-NEXANYAro-1,2-0Xazine . 2a,;, os-8a-Viclnyl-2-pacny:
42a,5,6,7,8,8a-hexahvdro-(4H)-1,3-benzoxazine (5h)

Adllyul i1} L3111

To a solution of N-hydroxymethylbenzamide (15.1 g, 100 mmol) and the cycloalkene 1a or 1b (120
mmol) in glacial acetic acid (80 ml), a mixture of conc. sulphuric acid (10.0 g) and glacial acetic acid (30 ml)
was added dropwise, with stirring and cooling in ice-water at 15-18 °C. The mixture was stirred for 6 h at room
temperature, then poured onto 500 g of ice, and the solution was extracted with diethyl ether (2x30 ml). The
aqueous fraction was made alkaline with 30% sodium hydroxide solution under cooling in ice, and extracted
with dicthyl ether (3x50 ml). The combined organic layers were dried (Na,S0O,) and evaporated to obtain an oily
residue, which was purmed by vacuum distillation. 5a: H.-NMK (LUU;) 5 7.93 (z H, m, Ar); 738 3 H, m,
Ar); 3.65 (1 H, dd, 2/ = -16.6,°J = 5.0); 3.54 (1 H, dd, *J = -16.6, *J = 1.5); 2.09 (1 H, m); 1.98 (1 H, m); 1.92-
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4 s~ s Tw N 1 sm ows sr v 3 araam s N C tEE N 1AL A, 1AN D, 1MA0 £, 1AM £ OE N, AA M. AA 1
1.3 (> H, m); 1.41 (O H, §, MCJ{ -NNMK (U 3} 0 122.7] 130.£] 1IU.0] 140.0, 14/.0; 00.U, ¥4.£4, 44.1;
AN 1. MO Q. MA £, 2AL MATQY I_o_ . R. YN /AA-TTA N YA /ITA- TTA NQ M Aa LIALY Eh. JIT NIMAD 70T D
4U. 3] £08.06; £4.0] L4.0. KULD I ddld 111 A, 3.V UVIC-T14,y ), £.9 \[19d-11%eq), 4.7 (IVIC-11a). O, LIZINIVIIN (L3 ).
2 3 2y _
6797 (2 H,d, =67 Ar); 7.45-7.30 (3 H, m, Ar); 3.83 (1 H,dd, "/ =-172,°J=55); 335(1 H,dd, U=
79 37 1v 901 (T H my» 170179 (R m)- 1241 H ¢ Me) Be NMR (CDCLY § 154 4- 124 A4- 130 1
LJaily o LJy &eWVL \1 Ky RALJy Ko7 770008 \U L1, i31)y LaJT \F 11y Iy 1VAV ), SOTINGVASN (hasnaG . U DRSS, 050, 10V A,
127.9: 126.9: 75.2; 47.4; 37.8; 36.2; 27.2; 26.9; 25.0; 21.8. ROESY data in A: 2.7 (Me-H4,,), 2.4 (Me-Hda).

cis-2-Aminomethyl-1-methyl-1-cyclopentanol (7a), cis-2-Aminomethyl-1-methyi-1-cyclohexanol (7b)
Oxazine 5a or 5b (35.0 mmol) was dissolved in 200 ml of methanol and this solution was heated for 2

e AN/ WV X e b £ T L\ 2 PIN O 1 ON L AL o 1D ATVardl e m
(ldyb m lﬂC p nce o1 1vvoe P 11adium-on-caroor (L./703 g) dl /U U dlld oV Ddl. AICT COOILIE, HIUauon diid
nwunnr:hnn the racnlﬁnn nil wac dictillad at reduced nrecenira 7a- IH_T\T?\ RCDCILY3I01 (M H A 3 IT=4 -
u}l\/l“tl\lll” L2 94 lUJulLlljs WAL VY LAD MLOUIAIWAE WAL L WA uAW AL l.ll\fuﬂ\dl\rn LX) AR LNiviAnw \\/U\./lj,. AR T o (T8 T )
7920 64 (3 [ NI, and OH): 1. 83-1.70 (3 n m) 1.70-1.52 (4 H. m) 1.32 (3 H. s. Me): PC-NMR (CDClLL): §
S SETLUT SRRy ARAaY QLR RSR RS, 1.USTA IV RS 2 A A N I A Y 2, » 2VANTy ;— AN 23/
81.2;48.6; 42.4; 41.9; 28.8; 28.1; 22.4. 7Tb: H-NMR (CDCly): § 3.21 (1 H, dd, "/ =-12.6, "J = 3.5); 2.90 (1 H,
dd, 27 = -12.6. *7=3.0): 1.83-1.58 (4 H, m); 1.45 (1 H, m); 1.40-1.18 (4H, m): 1.29 (3 H. s. Me): "C-NMR
(CDClLs): 6 72.7, 45.2; 44.1; 40.4; 30.4; 26.7; 26 5;22.8

‘€ {0 react amino alconos
Freshly distilled amino alcohol 6a,b or 7a mol) was dlssolvcd in 10 ml of dry ethanol, and 1
of freshly distilled or crvstallized aldehvde was added, After the mixture had stood for 3 h at room

ASEEIL & A 122 23 ANeTaL ) S ALl T aa

»_..
Tl
=t
-]
(]
(a1
=9
=
"!
>
-2
—_ S
—

mml’\
temperature, the solvent was evaporated off, and the product was crystallized. If an oily product formed, the

= = hai ]

evaporation was repeated twice after the addition of benzene. All products were dried under vacuum for 24 h.
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