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-‘Abstract - The activated acet-tu (4, a~c) react with 1, 3,5-trialkyl
bexahydro-1, 3, 5-triagines (5, a—) to form, depending on the conditions,
1,5-disubstituted-3, 7-dialkyl-3, -dh.ubicyclo [3,3,1] nona-2,6~diones
(1, b-i) or 5,5 disubstituted -1,3~dialkyl hexahydropyrimidines. In
the case of the resction of ethyl benzoylacetate (4d) with

1,3, 5-trimethyl-hexahydro-1, 3, 5-triazine (5s) an alternative pathway
produces the totruhydmpyridine(B).

We have previously x'*epox'ted1 that the reaction between 1,3,5 - trimethyl- hexahydro—

1,3,5 triazine (58) and tetraethyl 1,1,2,2- ethane tetracarboxylate (3d) leads to the
di-lactam (l1a). In an attempt to extend this reaction, we have now demonstrated that the
reaction of tetraethyl 1,1,3,3- propane tetracarboxylate (3b) with (5a) gives the expected
3,7-diazabicyclo(3, 3,1]n0na~2,6~dione (le). However, previous workers have shown that the
formation of (3 a,b) 2,3 is achieved by the reaction of the corresponding a—~ substituted

acetic esters (4a, b) with formaldehyde and a catalytic amount of a secondary or tertiary

amine. Thus, it was argued that the hexahydrotriazines (5) (acting as a source of formaldehyde)
and the esters (4a—d) should form compounds of type (1) directly. Contrary to this argument,
there is evidence that in protic medis, compounds containing methylene groups activated by
suitable electron withdrawing groups i.e. C=0, m: react with formaldehyde and primary amines
(effectively & source of the bexahydrotriazines) to give hexahydropyrimidines, although reaction
with activated esters to form compounds of type (2) had not been attempted. We have found that
both compounds of type (1) and type (2) can be formed under varying conditions in most cases.

The hexahydropyrimidines (2) are formed preferentially in benzene solution at 80° using
equivalent amounts of activated ester (4, a—d), the triazine (5, a—) and trifluorocacetic acid.
The 3,7~ diszabicyclo(3,3,1]none-2,6-diones (1) are obtained from the esters (4, a=c), the
triazines (5, a~c) and trifluoroacetic acid in a molar ratio of 2 : 1: 1, at or around 100°
without solvent. The reactivity of ethyl cyanoacetate is such, however, that even in benzene
solution with 0.1 equivalents of trifluoroacetic acid, or at a slower rate without
trifluoroacetic acid, the 3,7-diazabicyclo(3,3,1)none-2,6-diones (1, b—c) are produced in good
yield. The formation of compounds of type (1) and type (2) by the latter methods becomes more
difficult as the size of the substituents R and X increases and (1 g) can only be obtained by
the reaction of (3b) and (5¢).

In & more detailed study of the reaction of diethyl malonate (4b) with 1,3,5- trimethyl-
hexahydro-1, 3,5~ triazine (5e) it was observed that the omission of the trifluoracetic acid in
the resction mediua to form the hexahydropyrimidine (2b) led to no products being formed. With
either 0.1 or 1 equivalent of trifluoracetic acid, (2b) is formed exclusively in good yield
(compare the reactions of ethyl cyanoacetate - see experimental).
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a) X =CN n=1 4. a) X=¢CN 8. &) R =CH,
b) X = CO,Et, n=1 b) X = CO,Et b) R = C 8
c) X = PhCO, n=1 ¢) X = -S0,Ph-4-CH. ¢) R = CH,-Ph
d) x= CO,Bt, n=0 d) X = PhCO

Anslysis of the products of the reaction of (4b, 2eq), (5a, leq) and trifluoracetic
scid (leq.) carried out, without solvent, at 100° (20 h) showed the formation of the
3,7-d1azabicyclol 3, 3,1)nona-2,6~dione (le), the piperidone (6), the hexahydropyrimidine (2b),
the hexa-ester (7) and polymeric material. T.L.C. examination (Merck Kieselgel-ethyl acetate)
of ssmples taken after 30 min during the course of this experiment indicated an initial
formation of the hexahydropyrimidine (2b).

This information suggests that the kinetically favoured product (2b) is in equilibriums with
a postulated intermediate (9) which in the presence of sufficient diethyl malonate is slowly
converted by way of an elimination reaction and a series of equilibria to the piperidone (6)
(see scheme 1). Most of piperidone (6) is then converted by a similar mechanism to the stable
bicyclic compound (le). The hexsester (7) is a product of the reaction of (3b) presumably with
its precursor (10) and has been isolated in previous preparations of (ﬂ)z. Some evidence of
this mechaniss is given by the fact that reaction of (2b) with diethyl malonate (4b) gives rise
to a similar distribution of products.
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The reaction of the bemzoyl esters (4d) and (52) in benzene solution waw anomalous in that a
complex mixture resulted. Iwo compounds were isolated: the expected, but somewhat unstable
bexahydropyrimidine (2g) sad the emamime (8). The formation of the latter can be explained if
the Mannich base produced from the postulated intermediate (3c) prefers to form an ensaine
rather than a lactas.

Compounds (1, b—1) are chiral, with a C, axis of symsetry. BEvidence for this chirality
can be shown from their P.M.R. spectra in all cases except those of (1b) and (lh). In the
spectra of {1d, g), as well as the AD systém prefuced by the constitutionally Beterotopic ring
protons ad'j'iécut. to nitrogan, a further AB system is obsarved due to the diastereotopic bensylic
protoms. nn is indicated in the spectrs of (le, £, 1) by the occurrence of an ABX, system
attributable to the N~ ethyl groups. Further gvidence of chirality is shown in the spectra of
(le, g) where the ester groups appesr, slso as am nx_., system. This is not evident fn the
case of (1f).
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EXPERIMENTAL

M.p's were uncorrected. I.r spectra were determined on a Pye Unicam SP3-200 spectrometer,
1§ n.m.r. spectra and 13C n.m.r. spectra were determined on Varian CFT 20 and Varian XL200
spectrometers and low-resolution mass spectra on a V.G. Micromass-126 spectrometer.

General proced r the formatiom of the hexabydropyrimid hbcof)-nuuter(b

mmol.) the triasine (3, RO t uoro—acetic ac mmol) ia-dry benzene
(30 m1) were heated with stirring under reflux for 4 h. The cooled mcuon mixture was
extracted with aqueous 24 hydrochloric acid (40 m], 10 ml). The aqueous extract was neutralised
with sodium bicarbonate mad mixed with diethyl ether (50 ml). With cooling (5~10°) and
stirring, aqueous 50X sodium hydroxide (10 ml) was added and after 2 min. the organic layer was
separated, washed with paturated brine (3x10 ml) and dried (K2C03). Removal of the solvent
gave the crude hexmhydropyrimidines which were purified as indicated.

5, 5~Diethoxycarbonyl-l, 3~dimethyl-hexahydro szrmdiu (2b) (70%), b.p. 97-99°/0.3 wmHg was
prepa from Found 3 C, .8; H, 8.7; N, 11.0, H" 258; C)2H22N204 requires

C, 55.79; H, 8.59; N, 10.¥5%; W+,258); Vpuy (11q. f1lm) 1735(s) (C=0) c -1, sg (DC13) 1.23

(68, t, J=7Hz, CB3), 2.24 (6!!. s, NCH3), 2.86 (4H, s, NCHy), R2.96 ,-8, N—CH2-N), 4.20 (4H, q,
J=9Hz, OCH3); &c (CDC13) 13.97(CH3), 42.73(NCH3), 54.21(C), 57.20¢ z). 61.63%00!2),

78.62 (NCH2N), 168.89 (C=0).

This product was produced in identical yield when the amount of trifluoroscatic scid was reduced
10~fold. When no acid waa present no reaction occurred.

5,S-Dieth_o_xzcarbon!l-llHietgzl-houhﬂ%!rmdiu (2¢) (63%) b.p. 108-112°/0.5 mmlg was
prepared from C; .4; H, 3.5; N, 9.8; M+ 286; C1 482, 4 requires
C, 58.72; H, 9.15; N, 9.78%, M¥, 286): .y (liquid f£ilm) 1730s(C=0)cm~1; &g (CDC13) 1.1
(6H, t, J=8Hz, CHj3), 1. 25(61!. t, J,~8Hs, CH3), 2.42(4H, q, J=8BHz, Nmz), 2.95(4H, s, ring
NCHp) 3.1(2H, s, NCH2N), 4.2(4H, q, J3=8Hz, OCH2) : 8c(CDCl3) 12.13(CH3) 13.98(CH3),
48.9(NCHy), 54.08(C), 55.06(NCH2), 61. 33(06&2) 75.93(NCH2N), 169.06(C=0).

carbonyl-5~(4-methylphesylsul hon 1)-1 3~dimethyl {m4 iu(h (69.5%) m.p.
petro was P! 'ou s 7o 2; N. 8.2
s94,x+340 6 c_g‘s n.c,'?u;n,711,u.823;s,9ozzo
Y gax (KBr disc) 17*2(-?? &g(CdC13) 1.20(3H, t, J=7Hs), 2.25(6A, a, l¢l3). 2 6(38,

s, aromatic CH3), 2.4 and 3.45 (2!!, AB system, Jaop~ll1 Hz), 2.55 and 3.45 (2B, AB systes,
J(aB)* =11 !)lz). 4.1 (28, q, J=7Hz, OCH), 7.3 (28, d, J=8 Hz, aromatic H), 7.65(2H, d, Jg=8He,
aromatic H).

S-Etl_nﬁzurbonil-s-( 6-uthzlghnnﬁhu1m1) -1 L 3 diethyl- %dmﬁrmdim(ﬂ ) (35%)
n.p. petroleua ether) was prepa Tom f ] -C.58,3; H, 7.7;

N, 7.5; M, 368; C)gHygN2045 requires C, 58.66; H, 7.60; N, 7.66%; Mt, 368); Vg, (KBr disc)
17308 (C=0)ca-1. sg(CDCl3) 1.04(6H, t, J=7Hz, CH3), 1.18 (3H, t, J,=7Hz, CH3), 2.26 - 2.60
(4H, m, NCHp), 2 46 (3H, s, nmntic CH3), 2.6 and 3.64 (4H, AB system, Jpop=10 He, ring NCH2),
2.64 and 3.64 (2H, AB system, J(;p)'=8 s, NCHN), 4.14 (2H, q, J=7He, OCHp), 7.35 (28, d,
J=8 Hz aromatic H), 7.66 (2H, d. Jg=8 Hz, aromatic H). &¢ (CDClg) 12.14(CH3), 13.65(CH2),
21.72(CH3), 48.91(NCH2), 52.54(NCH2), 62.31(0CH), 70.45(C), 74.92(NCHzN), 129.55, 129.92,
133.09, 145.55 (aromatic C), 166.47(C=0).

ano-5-et carbonyl-1, 3-dimethyl-hexahydro rmdiu (22)(66X) b.p. 76° (bath temp)/0.3
malig was prepared from 1125 and 13;; 5. (Found : C, 56.6; H, 8.3; N, 20.0; M¥, 211; C;oH}7N304
requires C, 56.80; H, 8.10; N, 19.89%; M+, 211); \’..x (1iquid £ilm) 1745(s) (c-o), 2245(w) (CoN)
cn~l, sp(cDCl3) 1.32(3E, t, J=7 Hx, Cﬂs). 2.38 (68, s, NCH3), 2.53 and 3.18 (4H, AB system,
Jap=11 He, NCH2), 2.64 and 3.54 (2H, AB systea, JS )**10 He, NCHN), 4.28 (28, q, J=7Hs, OCH2);
sc(CDC13) 13.88(CH3), 42.41(NCH3), 43.38(C), 58.2 %.Cﬂzﬂ). 62.89(0CH2), 77.70(NCH2N),
118.60(CeN), 165.89(C=0). A modification of the work-up procedure consisted of washing the
reaction mixture with aqueous saturated sodium carbonate solution (50 ml), drying the organic
layer (K2C03) and resoving the solvent under reduced pressure.

1,5-Dl_czm-3!7-d4-%hi1-\1.7-duubiezclo! 3,3,1) nou-z:&-diou-(lb) s Amixture of ethyl
cyanoacetate 'S mmol rimet ydrot uim(h)5 and trifluorcacetic
acid (230 mg, 2 mmol) in dry benzene (30 ml) was heated under reflux for 3 h. The precipitated
solid was filtered off and recrystallised from 2-ethoxyethanol te give the

3,7-diasabicyclo[3,3,1 ~2,6~dione (1.8 g, 77.6%), m.p. 288-291°. (Found : C, 56.7 : H, 5.3,
» 24.0, N'3 » C11H]2N407 requires C, 56.9; H, 5.2; N, 24.1%; MN¥, 232). Vg, (KBr disc)
1675s(C=0), 2250 o) enL; sy(cD380CD3), 2.88(6H, s, NCH3), 3.15(2H, s, CHz), 3.6 and

3.96 (48, AB system, Jap=1l &, NCH2); ¢c (CD3SOCD3) 31.98(CH2), 34.36(NCH3), 40.28(C),
54.81(NCH2), 117.10(CaN), 151.71(C=0).

llS—Dicinno-Sl7-dhd:§1-3:7-dhuuczclo[3!3=1] m-Z,Him (1¢) (73.3%), m.p. 213-215°

et Was prepar irly from and (5b Precipitation of the crude product was
assisted by addition of an equal volume of (60~-80%) petrolo\- ether to the reaction mixture.
(Pound : c. 60.3; H, 6.33; N, 21.8; M*, 260. 3H16N402 requires C, 39.98; H, 6.20; N, 21.5X,
Mt, 260). Vguy (KBr disc) 1658 (C=0), 2250(CwN) ca 1; sy (CD380CD3) 0.96(6H, t, J=9 He,CH3)
3.17(2H, s, CHz), 3.1 and 3.5 (4H, ABX3 system, Jpp=16 Hr, Hz, NCHp), 3.62 and 3.96

(AH, AB system, &' +=16 Hs, ving NCH2); ¢c (CD3S0CD3) 11. 2‘((23). 1.98 (cHy),

40.36(C), 41.59(N 3 53.07("@2), 1.17 14(0‘!), 161.16(C=0).
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A chrd for the formatiom o& the 71!1.- clof 3 noms-2 a-£

the ester t tic acid
‘(—sg)wwuxw for 2A h. mmnuppmnumfummmm
3,7-D1 28 7 0[3,3 .noﬂ.- 1d): This was preparsd from (4s)
and seaction ure was triturs wi ° resultant crystals ware
recryluuu from ethanol to give the 3,7 3 1 -2, 6~d1ome (43), m.p
211-213° (Yound C, 71.63 H, 5.36; N, 14.0; 'tv requires C, 71.86; H, 5.24; N,
14.57%; M¥, 384); Vp.y (KBr disc) 2260 (c-u). 16608 (¢.-o) sg(opCl3) 2.92(2H, s, CBy),

3.68 And 3.80 (4R, AD system, Jyp=15 Hx, ring Cﬂg). 4.45 and 4.72 (AH, AB system, J{sz)=16 Hz,
benzyl CHj), 7.3(10 H, m, aromatic H); #¢c(CDC13) 34.37(CHy), 40,89(C), 51.19(NCH2),
54.03(NCHp), 115.81(CwN), 128.43, 128.54, 128.75, 129.17, 134.19 (aromatic H), 161.80(C-0).

W—S , 7~dissabicyclol 3, 3,1] nona-2,6~dione (le): This was prepared
from veaction, any volatile materisl was removed by heating at
80°/10 mmHg to give a viscous ofl (7.5 g). Chromstography (M.P.L.C., Merck Kieselgel (40-63 um),
ethyl acetate/hexane 1:1 then ethyl acetate) and recrystallistion from cyclohexans gave the
3.7-dhubic¥clo|3.3.1|ma-2|6-d1m (3.68 g, 56X) m.p. 103-104° (Found : C, 55.0, H, 6.78; N,

3 3 C) sH2N20g; requires C, 55.20; H, 6.80; N, 8.59%; Mt, 126); (nz disc)
17428(C=0), 1665800-0) ca-L: 63(@013) 1.25(6H, t, J=7 He), 2.67(28, s, CHp), 3.0(6H, s, CH3),
3.66 and 3.88(6ﬂ, AR -yltn. =14 Bx, CHpN), 4.24(&H, ABX3 system, Jg%;&'- 14.5 Bz, J=7 Be);
sB(cnc14) 13.92(CH3), 33,47(CBp), 33.84(NCH3), 49.66(C), 55.08(McH;), 62.07(ocHz),
166.38(C=0), 168. (,‘0)'. In th.u experiment, the minor products previously eluted with ethyl
acetate/hexane 1:1 were also investigated.

In order of elutiom:-

&), m.p. 49-50° (lit. mp 53-54°8)
ound: C, .3. Calc for Cz3H3gly2¢ C, 3 H, 7.19%); Vaex(KBr disc) 1730s(C=0),
1750-(0-0). 4.,(@(:13) 1.27(184, t, J=Jy=8 He, CH3), 2.5(4H, d, J=6 Hg, (Hy), 3.5(2H, t,

J2=6 He, CH), 4.05(4H, q, J=8 Hz, OCH3), 4.15(8H, q, J1=8 He, OCH;).

1-&: 1-3 5 S-td(et 1) lﬂin—z-om(ﬁ) (0.93 g, 14X), b.p. 230° (bath temp)/0.1
015813607 requires C; 54.7; H, 7.04; N, 4.25%;
n’* 329), max (nquid nn) 17605(0-0-0). 1660.b(l-c~o)c- 3 sg(eDCly) 1. 3(9!!, n, CH3's
unruolnd), 2.52, 2.78 and 3.5(3R, ABX system, Jyp=d4 Bx, Jyy~ll Hs, Jpy~7 Hx, ring CH; and CH),
3.0(38, s, NCH3), 3.8(2R, AB system, J, &'-li He, | ), 4.22(6H, =, OCH2's unresolved);
sc(coC1y) 13.98(&! » 14.05(cHy), N.zw 2), 35.19(CH), 46.52(NCH3), 52.52(NcH3), 52.89(0)
61.65(0CHp), 62,40 Omz), 165.3(C=0), 168.62(C=0), 170.03(C-0).
Thin layer chromatography (Merck kiesslgel, ethyl acstate/triethylsmine 9:1, R = 0.43) showsed the
presence of (2b) in the reaction mixture by comparisor with sn authentic esmple. (2b) was
difficult to remove from the column used above and was contaminated with polymeric material.

By substituting the following resctsnts in the above reaction thers wes obtained a similar
distribution of the same products : - 5,5-diethoxycarbonyl-l,3-dimethyl hexahydropyriaidine (2b,
20 wmol) diethyl malomate (4b, 20 smol) and trifluorvecetic acid (2 mmol).

1, 5-Diet r 1-3, 7-diethyl-3, 7~d{iasabdi 3,1) nona-2,6-dione(1f):~ This was prepared
rom and The reactisn mixture was ved in ethyl acetate (100 ml) and the
resultaat solution w was washod with agueous 20 bydrochloric acid (2x30 ml) saturated brine (20
ml) and dried (Na;S04). Removal of the solvent gave an oil which was subjected to M.P.L.C.
[75 mm column, Merck Kieselgel(40-63 ua particles), sthyl acetate] to giwe the
3,7-dhubiciclo[3.3.1Eu-2.H1m, (1.84 g., 26X), m.p. 94-96°. (Pound: c, 57.7; H, 7.5; N,
.0; MY, . Cy7HaeN20¢ Tequires C, 57.61; H, 7.40; N, 7.90%; M*, 354); .0 (KBr disc)
17358(C~0), 1645-% cal; eg(CDC13) 1.12(6H, t, J=7 He), 1.30(6H, t, J;=7 He), (2H, 2.68 s,
Cﬂz), 3.24 and 3. 64(4!!, ABX3 system, Jn'14 He, J=7 Hg, NCH), 3.71 and 3.84 (4H, AD system,
35 7i-'ll Bz, ring ncxf). 4.26{4E, §7 Be); ec(CDCl3y) 11.64(CH3), 14.02(CH3),

(CHp), 42.26(NCH,), 50.01(C), 3 NCHz), 61. ”(omz). 165.92{C=0), 169.05(C=0).
3,7-Dimethyl-1, 5di-(4-methylphenylsul 1)-3, 7-diazabicyclof 3, 3,1 )nona~2, 6~dione(lh): -
This was prepared from (4c) reaction mixture was digested in hot ethanol

(300 m1). On copling the | prociputqtcd solid was recrystallised from chloroform/ethanol(x2) to
give the 3,7-d1mbic§clo|3,3.1|%-2|H12u (3.0 g, 30.5%), mp 324-329°(decomp) (FPound: C,
56.0; H, 5.2%; N, 3 S, 13.0; N¥- sot observed, 433(17%); Cz3H2¢N20632 requires C, 56.31;
H, 5.34] N, 5.71} S, 13.078; M*, 490)3 Vagy (KBr disc) 16558 (820 e <4 sp(DCL3) 2.42

(68, s, Ar—CH3) 2.80(6H, s, NCH3). 3.02(2H, s, CH2), 3.32 and 3.85(4H, AB system, Jyp~1l He,
NCH2), 7.35(4H, d, J=8 Bz, aromatic H), 7.85(4H, d, J*8 Hz, aromatic B).

3,7-Diethyl-1l Hl—(b 1phenylsul 1)-3,7-diasabicyclof3,3,1 nou-z 6dione(ii):- This
was p. Te8Ct was .
On cooling thc precipitated solid (2.0 g) was subjected to M.P.L.C. ((bl_ dismeter - 5 cm,

Merck Kieselgel (4063 um particles), 119 Rthyl acetste/dichloremethune]. Recrystallisation of
the requisite fractions from chloroform/sthancl gave the 3 3,3

(17.7%) m.p 274-276° (Fownd C, 57.9; H, 5.75; N, 5.3% res C,
57.89; H, 5.84; N, 5.40%; N', 518); 4p{CDCly) 0.92(eN, ¢, ' ;=7 n:. Gj 2:%«. s, CH3),
3.04(2H, s, CHy), 3.18 nnd 3.27 (4H, ABX3 system, Jyp=14fis, J*7 He, ). 3.46 and 3.82
(68 :ln:y-t-. &)15 B.:, ring a!z:)”(; 38(4H, d.o“i ; 8 iz aramatic g). 7.06(4n, 4,

= » aromatic H); sc(CDCly) 11 CHy), 21.7 » 29.00(C), 42.7 52. »
63.00(@21(). 129.60, 131. ‘z:z, 133 17, 145.9% (aromatic 3), 163.27(c0). Hcka),s M0
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1, 3D, 1-5, S~die : ad):- A mixture of 1,3,5-tri 1-
malonate, (4b) (3.2 g, 20 mmol) and

tri!l.w:uum acid (m q—ymw at 100° tor 2b h. Any volatiie material wes removed
under reduced pressure (90°/10 mm) and the residusl oil was subjected to M.P.L.C. [Merck
Kieselgel (40~63 ym particles), ethyl acstate/hemans, 1:1} te give the W
(2 1g, m) a8 & colourless non-distillable oil. . (Pmul C," 69.6; H, 7.5;

?u 4 requires C, 70.22; H, #.37; N, 6.82%; N¥, Al0); Veuy (XBr) 17308 (C-O)cm™b;

cdC13) 4)e24(6R, t, 37 Heb, 3.0(48. s, CHN), 3.2(2H, s, NCHN), 3.55(4H, a, bensyl GHp)
4 15(‘8. q, =7 He, OCH), 7.3(10 H, =, aromatic H).

1, 5biecovxycar 2~3, 7-dimethyl-3, 7-diazabicyclo 3,1]nona-2,6-dione (le) from (3b):- A
aixture of tet 11,1,3, 3~propane utrmh,hn !3&73 {13.28 g, 40 mmol), 1,3,5

trimethyl hexshydro-1,3,5-triszine (52)3 (5.16 g, 40 wmol) and trifluoroacetic acid (0.46 g,

4 mm0l) was heated at 100° for 24 h. Aoy volatile msterial wes remcved under reducad pressure
(80°, 10 mmHg) and the residue was triturated with cyclobaxanw to give a waxy solid.
Recrystallisation from cyclohexane gave the 3, 7-dtussbicyclo[3,3,1] 2,6~dione (9.5 g, 7X).
The m.p., IR, 'H n.s.r. were identical to thmunw previously.

7-Dibenzyl-1, Hi.thuyunbon 1-3, 7~diazadbicyclo[ 3, 3,1]nona-2,6~dione (1g), m.p. 137-139°
Tgﬁ) {bexans) was prepared u y from (5; d !!:,& The cruds p t was subjected to
chromatography [M.P.L.C., Mexrck Kiesslgel 60 (40-63 um psrticle size), othyl acetate/hazans,
1:1). (Pound: C, $7.461 B, 6.29; N, 3.79, M* 4781 Ca7H30N20 niu.tnl 1C, 67.77; B, 6.32; X,
5.85%; i¥, 478); V.. (XBr disc) 1743a(0-00), 16608 (N-C=0)cm ég(CDCly) 1.28(6H, t,
J=7 Hz, Cﬂ3). 2. 66(28, s, Cﬂg), 3.68 and 3.78 (4H, AB system, J, '12 lk, ring Cﬂz) 4.22
(4H, ABX3 lylte-, )'-14. Hz, J=7 Hz, OCH2), 4.28 and 4.86 (4H, AB system, J(am) =15 He,
benzylic CHj); 13.91(cH3), 33.67(cnz). 50.02(C), 50.74(NCH2), 53.14(1«&5 3
62.09(0CHZ), 127, .84, 128.7 ; 135.76 (aromattc C), 166.58(C=0), 168. M(M).

The reaction of ethyl hnsoihcotcto (4d) with 53.%%- A wixture of ethyl bensoylacetate (4d)
19.2 g, 100 smol) trimet ro-i, 4, ne(Se) (12.9 g, 100 mmol) and trifluorcscetic
acid (1.14 g, 10 mmol) in benzene (150 ml) was heated under reflux for 24 h. The cooled
reaction mixture was extracted with aqueous 24 kydrochloric acid (75 wl x 2). The bensene layer
was washed with water (3x20 ml) snd dried (lhzsm). Removal of the solvent under reduced
pressure and -trituratiom with petroleum (b.p. 40-60°) gave n white solid. This was
recrystallised from disthyl ether/petroleum (b.p. 40-60‘) to give

1dine(8) (4.6 g, 22X),
m.p. 79~ .4; H, 6. - C25H27M03 requires C; i .24; H, 6.463 N,
3.322; Mt, 421), V. » (RBr disc) 1741- (o—oo) 1uo.(c-o—c-o), 1660s(C~0) en~l; sg(cDCry)
0.75(38, t, J=7 B, GH3), 1.15(3H, t, J;=7 He), 2.54(3H, s, NCH3), 3.06 and 3.30(2H, A} system,
JpB=16 Hs, ring CHy), 3.74(4H, m, ring cu; + OCH), 4.21(2H, q, Jy=7 Es, OCHp),7.0~7.6

(8H, m, aromatic n§ 7.9(2H, m, aromatic H).

The aqueous acidic lsyer was cooled to 5°-10° and diethyl ether (100 ml) was sdded. 50X w/v
aqueous sodium hydroxide was then added until the mixture was strongly slkaline (pHLI). After
stirring for 2 min, the orgamic layer was separated, washad with water (3xl15 ml) and dried (X2003).
Removal of the solvent under reduced pressure gave a brown oil (9.0 g). Chromatography [Merck
Kieselgel 60 (particle size 63200 um)], Ethyl acetate 95K/Triethylamine 5X] gave a clear oil
(3.1 g). Crystallisation (x2) from diethyl othor/pttrolu- (hp 40-60°) gave

Hi.e —haxah ine (1.0g, 3.5%) = .p. 60-64°
Pound: C; 68.1; H, 3 mquiul C, .1 s H, 7.64; N, 9.65). ¥ (XBr
disc) 17428(0—C=0) 169&(0’0)@ 1; dgz(!)Cl 1.15(38, t, =7 Bz), 2.2(6H, s, NCH3), S.KG. n,
ring CHp), 4.15(28, q, J=7 He, OCH), 7.35(3H, m, aromatic H), 7.8(2H, a, sromatic H).
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