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Abstracti Rmg opcmng of 4-amummzc udut-2- of three scnea ( 1-bm7mcplnc. qumo&uc and linear malog ) UslIlg mmethylsllyl 

cyan& (lMsCN ) led stawpeclfiallY to 00 which could cychze l&Y 4-unmo-s-immowm, lldm-2-ems In the 

prcscnccofAlClt’Ihcsche-wocyckawae dsopapuedbym-pottescdon(-MXN+~).AstnrnurlshdyofthcJc 

compounds was perform4 mchldmg x-my 

INTRODUCTION 

TIE work is a contmuation of our invcsQations (l)(2) about the reactivity of some 4-amumzetld1n-2- 

ones @-anmel)-lactams), which were prepad by addition of phcnyl isucyanate to mamines. 

In thm paper, we study the ring expmsion of these hctcmcyclca into 4-amincd --liti-2 ones. 
Thestrategyofthistraosfonnationinbassdupanthetwofouowingconsidetations: 

- a-amlnonltnlcs can be prcpamd from gemdiflmctionnal amindulvatives with HCN(3) or from lmuuum 

s&s wd KCN (4a),(5).(6),(7) . 
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Startmg from these resuits, the rmg expansion of our 4-aminoazetxltn-2-ones I mto the 4-ammo-5 
m~mopyrroiidin-2-om.s III could be achieved by a two-step process (scheme 1): 

- cleavage of the N-l-C-4 bond of the aminoazetidhmnea by korpomtion of a cyan0 group leadmg 
stereospeclficaliy to the ~cyanoamides II in the presence of trimethylsrlyl cyamde (TMSCN), 
- mtmmolecuisr cychzation of II, mduced by anhydrous AICi, . 

The use of a nuxture of RVLSCN and AK& allowed the one-pot synthesis of the rmmopyrrohdinones III 

“Amlnoazotldlnonos” I Vyanoamldos” II “Imlnopyrrolldlnonos” Ill 

CH, 

- Schomo 1 - 

out results concemmg three series of &amino+iactams, m which the attune moiety 1s erther mcluded m 
heterocycle (qumoiine. 1-benmzepine) or not (linear anaiog) are described here. 

RESULTS 

Azetnimones 1$,3,4 were allowed to react m benzene at room temperature with TMSCN (11) and vftth or 
wnhout AU Two types of compounds were synthettzed : the cyanoamrdea 10,20,30,40 and the 

lnunopyrrolidlnones l&21,31,41. Cur reauhs are shown in scheme 2. 
The cyanoamides 10, uk + 2@h and 40 were prepamd using ‘IMSCN w&out AlC!i, with a 50% yield. 

However, a catalytic amount of AiCh (l/350) was needed for the transformation of 3 into 30 which was always 
obtained along wrth about 30% of its cyclimtion derivative 31. 

The synthesis of the hkopyrmlidinonea 11&31 was achieved either from the cyanoamides 1OJOJO or 

from the azettdmonea l&I (one-pot pmcedum). In both cases 1 eq. of AiCh per 15 eq. of starting matenal 
was used. Yields ranged from 70% to 26% . 

With the qumohne derivattves the H-3 subsutuent mduced the prevtously reported (l),( 12) rearrangement 

of4lnto5eswellasHCNelimiaatlonfrom40whlchalsoledtoS.The~~~41wasonly 

avarble by treatment of 40 under alkaiine conditions (10) but with a poor yreld (10%not opdmtmd) 

ln agreement wrth our pmvious studies (l),(2) the synthesis of the cyanoaml ‘dea was diastereospecliic As 

tn the startmg aminoazetidinonea the nlattonship between H-2 and CHr3 (or H-2 and H-3) was CIS and was 
conserved during the intramolecular cyclimtion process into Iminopyrrolidinones. 

For structural elucldatton esaennaliy, N-acetyiatron of iminopyrroiidinonea 11,21,31 leading to 12J232 

was performed with an 80% yield using (CH&O)10 in CH& at room temperature (scheme 3). 
Compounds 2Q,21 and 22 were obtained from the unseparated mrxtum 2a + 2b m the two stereomenc 

forms a and b. In the a senea CH,3 and CHJ were truns whereas m the b serres they were CW. 
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sonic selected mc data of the cyancami& and the * lmbpym3liclinonesstudidarcrcpotiln 
Tables I and II. 

N-acetylated tminopyrrolidhones l2,22,32 showed similar data with addhmal signals assigned to the 
acetyl group: vC=O 16751700 cm’ ; KOCH,: 183 and 25 ppm . 

TABLE1 : ~-C’YANOAMIDEs 

IR !HNMR UCNMR 
v c-o VCNN i H-2 i c-2 (‘I, 6 c-12 I c-14 

10 167s 2250 s.4.44 62.58 (142) 171.60 11494 

2ch 1662 2250 r4.36 61.46 (MS) 17275 115.57 

zob” l s:4.Q 62.73 (147) 171.63 116.14 

30 sz4.99 62.50 (142) 17246 116.14 

40 1660 ddA.67 s326 (151) 168.48 117 33 

TABLE II : IMINOPYRRO~INO~ 

11 
218 
21b 
31 
41 

IR ‘HNMR 
vc-o v C-N 6 H-2 

1735 1650 

1720 1640 
. ” 

1730 1655 

SC11 
r3.94 
az3.75 
k4.81 
dz4.47 

a c-2 (11) 
UCNMR 

a c-12 a c-14 

72.w138) 178 75 16445 

70.17(148) 178.71 162.25 

7=X146) 17905 163.00 

67.41(139) 180.40 164 41 

The mass spectra of the iminopyrrolidmones showed a non classical fragmentation with loss of HCN + H 
(M- 28) with 1-benzaxepine derivatives ?H incorporatian expehen& are in progress to afford an explanation 

The qumohe and 1-w derivativea were ~&ally prepnred and thev relative 
coti8uratmns established. We would like to emphasixe that both the cyc~tion step mto muaopyrrokiinones 

and the N-acetylation occurred with retention of the conf&umtions. 



Rmg expansion of some 4-ammoazettdm-2-ones 893 

~ lOJl,l2$0&22 (l-benzazepme dcrtvatwaa) 

X-ray crystallographic study of 12 and 21e and NOE experiments with 10,2&a, 22a,22b demonstrated 

clearly the spatial relationship batwaen CH,-3 and both H-2 and H-5 (scheme 4). 
comwunds 40#41( qulnoljnc derivativcS) 

The htgh A-i-2 H-3 value (9.5 Hz) indicated a CIS nlationah~p between these two eclipsed hydrogen atoms 

of 41 and those of 40. The small &I-2 H-3 (4.5 Hz) value suggested a staggered conformation (13) for 40 . 
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DISCUSSION 

The stcrcochemlstly of &a ring expansion ma&m was ellarely contmlled during the first step. 
As found m our prwiou~ works (l).(2) m wluch we described the reactivtty of the ammoazetidinone usmg 

various YH reagents (such as CI%OH, CH$H, HCl....) an uninium ion was postulated as an mmnccbate The 

TMSCN attack on this iminium ion occumxl stereoq&f~cally on the same face as the amxio group and 

probably with its assistance (scheme 5). 
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00 
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CH, 
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W 

- Scheme 5 - 

Inthcsscondstep,ringclanvewMcPrriedoutby~leculPrnucleaphilicsddltionoftheamideto 
the cyano group. Many reactions of this type, involving nitnqan (ar oxyesn) nucleophiles and leading to 

heterccycles of various ring sizes, have been rqortcd (8),(9),(10),( 14). In our experiments, the nucleopticlty 
of the am&-nitrogen atom allowed cyclidon but the C=N triple bond had to be activated (4b) by a Lewd 

acid (AlC13) The stereochemistry remained unchanged in this step. (scheme 5). 
In the one-pot synth~~ the same process most ptobably occumxl too. 

CONCLUSION 

TUB work is a new illustratioa of the synthdic pot&al of 4-aminoazctldin-2-onca ( fl-ammo- o-lactams). 

Indeed,munlum 1ons,btanngenamidogroup,canbegeneratedfiamthisclass ofcompounds.wehave 
previously reported examples of hctcmcyclisations involving this type of immmm ions (2). In this study, the 

use of TMSCN, whtch allowed the inhuduction of the cyano group, led to an efficient preparation of 
lmlnopyrrolldlnones (15) . 
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GENBRAL 

Meltmg pomts were determmed on a Kofler apparatus and were not corrected. Elemental analyses were carned 
out at the Faculd de Pharmacle ( Urnvet& de Parts XI ) Punticatlons by column chromatography were done 
on 70-230 mesh si.ltcal gel (Merck) and eluent compcarhon was gtven in volume TIC analyses were performed 
on pre-coated aluminium sheets of s&al gel 60 F254 (layer thicknesa:O.22 mm)(Merck) and components were 

vtsuahxed with UV light and todine. It&rated Rf values wen determmed using puriticatton eluents Ail 
reactions were controlled by TLC. IR spectra were nxorded on a Perkin-Elmer 377 mstrument (KBr pellets) 
NMR spectra were recorded on a Brucker AM300 FT spectrometer at the Centre Regnmal de Mesures 

Physiques de l’ouest (CRMPO) at 300 MHx (‘I-I) or 75 MHx (“Ct. Chemical shifts were expreaaed in ppm 
downfield from TMS and couphng constants (J) in Hertz . HNMR~ABaystemawereptesentedmthe 
followmg order : H-a (mzentered) the more deahielded, H-p (nncentemd) the more shielded, A-I-a H-8 For 

NOE experunents the samples were prepared using N,. “C NMR - broad band and gated decouphng spectra 
were recorded. ‘Ihe assrgnments were made using chemtcal ahtfhs and couphng conatanta (‘J and long range 
couphng). Values wrth an aatenak* could be mterverted. ‘Ihe conventional maaa spectra were determined on a 

Varian MAT 3 11 double-focusing matrument at the CRMPO whh a source temperature of 140°C. an ion 
acceleratmg potentlal of 3 kV, and ionixing electrona of 70 eV and 300 pA. Dnect Insertion probe was used 

MIKEspectrawenrecorded onthesame sptctrometer (2nd Field Free Region) . Atom numbers are shown m 

Tables1 and II. 

Compound 10 

To a aolutron of 1 (lg; 3,4 mmol) in 20 ml of dry benzene, TMSCN (Ig; 10 mmol) was added worth 
a synnge under nitrogen. The reaction mixture was &red at mom temperattue for 5 days and then cooled (ice 

bath) before the addition of 5 ml of water. Sthrmg continued for 1 h. After separation of the benxenic layer the 

aqueous layer was extracted with CI&Ck. The combined orgamc layera were dried (K2CCh) and concentrated. 

The precipnatton of the pure 2R*3S* diaatereomer of 10 was obtamcd by addition of ether. Yield * 60% 

Punficahon of 10 was also performed by column chromatography on silica gel using 95:s CHXis-ether as 

eluent 

mp 168“C @0,7 II& vC=O* 1675, vCs;N: 2250, vNI-E 3345, ‘a (CDCl,), CH,-l(s3 04),H-2 

(s 4 44), CI-L3(s:l 62), H-4a(m:2.05), H-4fl(m:1.98), JH-4a H4fi (12). H-5a (m:2.98), H-58(m:2.76), AI-5a 
H-58 (14),H-13 and Ar (m:7.00-7AO).NOE(C) H-2 : +ll%. “B: (CDCl,), C&1(43 15),C-2(62.58), 

JC-2 H-2( 142), C-3(49. lo), C&3(25.27), C-4(33.00), C-5(30.98), C-6(130.02), C-7( 124.59), C-8( 127.80), C-9 
(119 52). C-10(147.29), C-11(135.17), C-12(171.60), C-14(114.94), Gl’(137 48), C-2’6’(120.53), C-3’5’ 

(129 13). C-4(124.85). Ms. )ur: 319(36), 291(7), 199(14), 198(10), 188(13), 187(g), 173(24), 159(12), 
158(100), 157(28), 144(10), 133(16), 132(37), 131(18), 130(13), 120(13), 119(20), 118(15), (117(14), 91(17), 

77(11). C&,N,O : calcd: 319.1684 ; found : 319.169. Bpal: caIcd : C75.21, Ht6.62, Nt13.15 , found 

C.75 07, H 6.73, N: 13.05. 
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Conqtounds 20 a +20 b 
Theahoveproccckwasrepeatedtoobtama nnxtum of the chaatemomars 20 a (2R* 3S* SS*) and 20 b 

(2R* 3S* 5S*) in a 60~40 ratio. Yield : SO% . Chromatography solvent : 955 C&G cthu. ~~fi~~on 
m toluene allowed the obtention of the 20 a isomar 90% pure. 
Bf 0.7, _IB: vC=0 : 1662, vNHz3345, vCrN: 2250, ‘~(CDQ) rsomer a 90%), CHJ(s:3 OZ), H-2 
(s.4.36), cHs3(s.1.66), H-4a(m:1.85), H-4fi (m:1.81),JH-4a H-4g (13), H-5(m:3.20), CH,.5(&1.47), H-13 and 
Ar(m.7 00-7.60). NOEH-2 : +9%&S : +13%.(C&Q mixture a + b, isomer b)CHJ(s:3.18), H-2@ -4), H-5 
(m 3.34), fXU(d:1.36), H-13 and Ar(m:7.00 -7.60). ‘5cBMRz (CDCl* isomer 8 9O%),CHr1(44 12), c-2 
(61.46). K-2 H-2 (145), C-3(49.38), (X(38.89). C-5(29.19), CH,-3 and-~5 (21.53 ; 21.78), C-6(125 21*), 
C-7(124 42), C-8(127.27), C-9(119.28), C-10(148.45), C-11(138.%), C-12(172.75), C-14(115 57), C-l’ 
(137.00), C-2’6’( 121.02), C-3’5’( 129.00). C-4(125.13*). (CDCL, mixture a + b, isomer b) C-2(62.73), JC-2H-2 
(147), C-12(171.63), C-14(116.14). M: M: 333(50), 334(11), 305(10), 213(17), 212(12), 188(14), 187(32), 
173(18), 172 (RIO), 171(19), 158(17), 157(56), 156(10), 147(31), 146(50), 145(21), 144(19), 132(47), 131(25), 
130(10). 119(22), 91(17); C&,N,O:calcch333.l841,fom~h333.184. && calcdi Cz75.64. H 6.95, N12 60, 
found: c:75 50, H:6.98, Nz12.64 

Compound 30 
The reaction was performed using the previous pmcedum with an extra add&ton of a catalytic amount of 

AlCL (2~ 0.01 mmol). After 7 days the reacdon residua was chmmatqmphed (80~20 CHKL-ather) The 
faster eluded compound 30 (IZf 0.9) was always ohtamed along with about 30% of 31, the slower eluded 
product (I?.f 0.7). 30 was actually ttnnafomlad into 31 on the silica gel . 
‘m :(a& 30:70% + 31:30%)$X,-l(s:2.98), H-2(s:4.99), 2CH,3(s:1.52 and stl.51). H-13(s:7 91). 

Ar(m:6.50-7 60). “m :(CD,CL, 30:70% + 31:30%), U&1(37.91), C-2(62 50). K-2 H-2(142), C-3 

(48.52). 2a-3(23.94 ; 23.55), C-12(172.46), C-14(116.14). 

Compound 40 

The same pmcedum was used After purikation by chmmamgmphy (95:5 C&CL.ether) the 2R*3S* 
chastercomer of 40 preaipitatcd slowly. Yield : 50%. 
DJQ 170°C BzO.5 IB: vC!=OA660, vNHz 3280, ‘w : (CDCl3) CH3-1(9:3&t), H-2(d&467), H-3 

(m:3 18), AI-2 H-3 (4.5), H-4a (m3.39). HA@ (m:3.05), JHAa H-4@ (16.6), JH-4a H-3 (a), JH-40 H-3(5), 
JH-4p H-2(2), H-13(s:7.90), Ar(m.6.70-7.40). “W(CDCL) U&1(37.92)$-2(53.26). K-2 H-2( 151),C-3 

(44.61). C-4(28.08), C-5(128.83), C6(120.28), C-7(128.53), C-8(113.52), C-9(143.10), C-10(120.55), C-12 
(168 48). C-14(1 17.33). C-1’(137.17), C-2’6’(120.39), C-3yT129.05). GV(124.99) MS: Mt.291(3), 264(25) 

173(15), 172(100), 144(24), 143(16). G&N,0 . c&A 291.1371 ; found: 291.137. w calcd - c:74 20 

H.5 88, N.14.42 ; found : C~74.14, Hz5.90, M14.47 . 

Compound 11 
_ TheprepsrationofllfromlwMperfonaaduaine~genenlproceduradescnbcdforlObutAlCL 

(300 mg ,2.2 mmol) was ackkd tmder cooling and tha maction was faster (36h). 
-11wesalsopnparadfromlO,bysarringfor36hin2OmlofdrybenzeneatroomtemperatunHnththe 

same amount of AlCL. 
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Puri&aticm through a silica gel column chromatography using 80:20 CHzCMher as cluent afforded 

pure 2R* 3s* dmsWwmer of 11 which precipitated by ad&ion of ether. Yield : 70%. 
mp.127’C Bf: 0.8 _IB : vC=0: 1735, vNH: 3225, vC-N: 1650 ‘EINMR: (CDCI,), CHa-l(s:3 27), H-2 

(s 4.11). (X-L-3 (s:1.49). H-4a (m:2.31), H-4B (m-2.09). JH-4a H-48 (14). H-k (m:3.00), H-50 (m:2.87) , 
JH-5a H-5p( 16.6), H-15&6.97), Ar(m:6.80-7.50). “m (CDCL), U-&-1(44.10), C-2(72 31). X-2 H-2 
(138). C-3 ( 47.51). CH3-3 (24.19), C-4(32.61), C-5(29.99), C-6(130.71), C-7(122.47), C-8(126.95), C-9 
(119.90). C-10 (146.64). C-11(131.96), C-12(178.75), C-14(164.45), C-l’(132.49). C-2’6’(127.26), C-3’5 
(129.34). CA’(128.49) MS : Mt: 319(3), 292(14). 291(89), 189(11). 188(100), 187(79), 173(34), 132(16) 
C,J&,N,O * calcdz 319.1684, found: 319.170. 291 : IM-H-HCNI’ GH&O. 188 : C,,HuNzO 187 * 
C,,H,,NzO. MIKE : 319+04,291,188; 29ti263.188; 188+173,160, 187~172,170,159,143 &J calcd 
C 75 21, Hz6.63, found : C:73.44, Hz6.65. 

Compounds 21a + 21b 
The two previous procehw were used to obtain a mixtunz of diester#nneff 21a (2R* 3S* 5R*) and 21b 

(2R* 3S* 5S*) m a 60~40 ratio which was not separated Chromatography solvent 80~20 CH&&-ether. Yield . 

70%. The 21a isomer (> 95% pure) was prqared from the pur&d one 200 (recryst : C&OH). 
Bf : 0.8 IR: vC=O :1720, vNH : 3280, vC=N : 1640. ‘HNMR: (CDCL) 21a : CH,-3(s:3.16), H-2 (s-3 94), 
CH,-3(s:1.38) W-4(m:2.00), H-5(m:3.48),CH,-S(k1.38). H-15 and Ac(m:6.70-7.40). 21b :(X&l (s:3.15), H-2 
(s.3.75). CHy3 (s:1.42), H-4a(m:2.27). H-4p (m2.18). JH-4a H-4@ (13.8). H-S(mz3.20), JH-4a H-5(8), 
JH-4@ H-5(9.8), C!H&iA.24), H-15 and Ar (m:6.40-7.40 ). ‘B :(cDct) 218 :CH,-1(41.63), C-2 
(70 17). K-2 H-2(148), C-3(46.55), cH3-3(25.53*), C-4(39.02), C-5(30.00), CH3-5(20.00*), C-6(125.70), C-7 
(124 66). C-8 (126.57), C-9(120.73), C-10(145.85), C-11(139.96), C-12(178.71), C-14(162.25), C-1’(131.89), 
C-2’6’(127.26), C-3’5’(129.56), (X(128.48). 21b (mixture 21a + 21b) : CH,-l(41.90). C-2 (72.85). E-2 H-2 

(146), C-3(47.23), (X-3(26.12*), C-4(37.77), C-5(36.78), CHr3(26.86*), C-10(145.63), C-11(138 71), c-12 
(179.05), C-14(163.00). M& M’ :333(2), 318(2), 306(24), 305(99), 189(U), 188(100). 187(84), 173(47), 
146(21), 132(23), 131(15); C&&0 : cakdz333.1841 ; found 333.184. 305: m-H-HCNI’: C&,NQ 

188: C,,H,rND, 187.CuHaND; MIKE 333~ 318,305; 318--+301,291; 305--,288,278,213,203, 
291*276,264,335,187. M : calcdz C:75.65, H:6.95, NA2.60; fouad: C75.52, H: 7.09, M12.43 

Compound 31 
Following the two procc&w ahv.ady descrii Chromatography solvent: 95:s WCMher.Yield: 26%. 

mp: 115°C &fz 0.4 I& vC*0~1730; vNH 3300, vC=N:1655. ‘IINMR: (m) CHJ(s:2.91), H-2(s:4 81). 
2CHr3(s:1 .55 , s:1.26), H-15 andAr(m:6.70-7.60). ‘~(CDCb) cHrl(34.96). C-2(67.41), JC-2 H-2 
(139). C-3(44.84), 2CH,-3(27.14 and 19.35), C-12(180.40), C-14(164.41). C-1’(133.OO),C-2’6’(127.28), C-4 
(128 67). C-1”(149.51), C-2”6”(112.72), C-4”(118.19), C-3’5’3”5”(129.44 and 129.50). W M?307(4), 
202(50), 188(13), 187(100); C,&,N,o: cal& 307.1684; found : 307.168. 187: C,,H,,NzO. MlKFk307--r292, 
279,202; 277+ 250,209. Bnal: calcdz Cz74.24, Hz6.88, NA3.73; found : C:74.27. Hz6.95, N:13.56. 
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Compound 41 

Product 40 (500 mg ; 1.5 mm01) ~88 stied in 15 ml of ethanolic 1.5 NaOH durhrg two days at room 

tempemture. 20 ti of watt% ~88 added and the solution w&r e&acted with C&a The organic layer wm &&j 

(IWO,) and concemmkd. The residue was punfied by column chromatography on silica gel usmg SO.20 
CHXh-ether as eluent. By addition of ether, the pure 2R*3S* diastereomet of 41 precipitated Yield: 10%. 
mp 177T Bf: 0.5 ‘HNMR:(CDCh), C&l(s:3.24), H-2(&4.47), H-3(m:3.52), JH-2 H-3(9,5),H4a 
(m.3 06), H-4B (m:2.87), JH4u H-40 (14), JEk4a H-3(3), JH+ H-3(6.2), H-15 and Ar(m.6 60-7 50) W. 
M: 291(30), 263(7), 173(100). 144(43); G&N,0 . c&d 291.1371; found: 291.137. 263 W-CO]:: C,,H,,N, 
173: c,oH&o . 

General procedure for acetylation (compcunda 12,22a + 22b, 32) 
hmnopyrrolidinones (500 mg ; 1.5mmol) and (CH&OhC (500 mg ; 4.9 mmol) m 2 ml of CH& were 

s&red for 5h at room temperature. Then the mixture was has&d with 10 ml of 1N NaOH and extracted wrth 
CHQ. The orgamc layer was dned &CO,) and concentrated. The residue was punfied by column 
chromatography usmg 95:5 CHQcther as solvent. Yields 80%. 

Compound 12 . mp: 165°C Bf; 0.45 IB: vC=0:1675 and 1760, vC=N:l640. ‘HNMR: (CLXI,), CH,-1 
(~3 19). H-2 (s:4.68), CX-3(s:1.38*), H+a(m:2.38), H4o(m:2.19), JH4a H-48(13.6), H-5a(m:3 10). 

H-5BOn2.85). AI-5 czH-SW), CHJ5(s:1.51*), Ar(m:6.70-7.50). ‘!SIM&(CDCl,),CH,-l(44.12). C-2(70.71), 
K-2 H-2 (133), C-3 (48.29), CHa-3(23.11), C-4(34.81), C-5(30.01), (X(131.31), C-7(120.34), C-8(127 02), 
C-9 (118.01), C-10(146.06), C-11(127.02), C-12(178.72), C-14(158.85), C-15(183.17), a-15(25.99), C-l’ 
(132 76), C-2’6’(127.13), C-3’5’(129.92), C-4U28.66). Ms:Mt : 361(21), 318(27), 230(98), 231(14), 188(43), 
187(100), 132(38); C&,N,~ calcdz 361.1790; foundz 361.190. 

Compound 22a :& 0.6 J&C-O: 1678 and 1768. vC=N:1624. !IQM&(CDCh). CH,-l(s:2 99), H-2 
(s 4 47), CH,-3(s:1.37), 2H-4@2.10), JH-4 H-5 (9.95). H-S(m:3.51), CH,-S(dA.38). CHr15(s.2 07), 
Ar(m:6.75 and 7.13-7.31). NOE : H-2 : 14% . 

Compound 22b : Bf: 0.5 M: (CDCh), CHS-l(s:3.11), H-2 (s:4.24), tX&3(s:1.46), H-4a(m:2.25), H- 

4fi(m 2 18, JH-4o H+(13.5), JH-4a H-5(9.9), JH4B H-5(7.3). H-S(m:3.15), CH,-5(&1.25), CH,-lS(s:l 81). 
Ar(m6.60 and 7.03-7.31). NOR H-2 :13% S-5: 0% . MS (22a + 22b): M: :375(36), 376(S), 360(3), 347(7), 

332(25), 318(g). 305(12), 231(14), 230(100), 201(16), 188(34), 187(100), 147(10), 146(53), 144(16), 132(23), 
131(17). C&&&G: calcA 379.1947; found: 379.194. 188: C!,,H&O; 187: C,,H,,NzO. 

Compound 32 : Bf: 0.63 r4X122T mvC=o: 1700 and 1755, vC=N:1650. ‘HNMR: (CDCL), (X-1 
(s.2.91), H-2 (s:5.13), 2CH,-3(s:1.55 and s:1.24), w-lS(s:1.87), Ar(~6.7tS7.60). “~:(CDCl,), CH,-1 

(35.53), C-2 (63.22), JC-2H-2(146), C-3(44.00), 2C&3(28.26 and 18.49), C-12(180.61), C-14(157 28). C-15 
(183.67), CHrlS(24 87), C-l’(l32.76). C-2’6’(127.00), C4’(128.84), C-1”(148.24), C-2”6”(112.77), C-4” 
(118.77), C-3’5’3”5*(129.19 and 129.52). m: bl? 349(56), 306(16), 292(21), 244(81), 229(81), 188(21), 
187(100); C&,N~Q : cald 349.1790, found: 349.179. 188 : C,,H&O; 187:C,,H,,N~O. AlA calcd 

C.72.18, Hz6 63, NA2.02; found: C.72.23, Hz6.75, M11.95. 



Rmg expansron of some 4-ammoazetalm-2-ones 899 

X-RAY ANALYSES 

a : CzlH23N30 Mr = 333 4, monoclimc, P2t/c, a = 10 185(7), b=12 660(5), c = 14 021(6) 
A, p = 98 94(4)O, v = 178ql) A-3, z = 4, Dx = 124 Mg m-3, )L(MoKa) = 0 71069A. p = 0 73 

cm-l, F(OO0) = 712, T = 293 K. final R = 0 043 for 1737 observaaons 
The sample (pnsm 0 20*0 26*0 28 mm) was studted on an automaac dtffractometer CAD4 

ENRAF-NONIUS with graphite monochromattzed MoKa radtatron.The cell parameters were 
obtamed by fitnng a set of 25 high-theta reflecaons The data collectton [ 20,nax = 500, scan w/28 = 

1, ttnax = 60 s, range HKL H 0.12 K 0,15 L -16,16 , mtenstty controls wtthout appreciable decay 
(0 2%)]gave 3488 reflecaons, 1737 of whtch were tndependent (R,t = 0 028 ) wtth 1>3o(I) 

After Lorenz and polanzaaon cotrecaons the structure was solved wtth the Semi Invanants 
Method (SIR88) whrch reveals all the non-hydrogen atoms of the molecule After tsotroptc (R = 0 12) 
refinement, then amsotroptc (0 088) refinement, the hydrogen atoms were located using a Founer 

Difference ( between 0 46 and 0 27 eA-3) The whole structure was refined by the full-matnx least- 
square techniques ( use of F magmtude , x , y. z. I$, for C, N and 0 atoms, x. y, z for H atoms , 
296 vartables and 1737 observaaons , co =l/u(Fo)2=[cr2(1) + (0 04Fo2)2]-ln ) wrth the resulang R 

=O044,Rt,,= 0 044 and So= 0 87 (residual Ap < 0 34 eA-3 ) 

12: C22H2302N3 Mr = 361 5, tncltmc. P-l, a = 7 949(5), b=lO 925(4), c = 11 248(4) A, a = 
85 57(4), j3 = 88 89(4), y = 74 38(3)‘, V = 938(l) A-3, Z = 2. Dz = 1.28 Mg m-3, X(MoKa) = 
0 71~9A , p = 0.78 cm-l. F(OO0) = 384, T = 293 K, final R = 0 047 for 1912 obsetvahons. 

The sample (prtsm 0 25*0 30*0.35 mm) was studted on an automaac diffractometer CAD4 
ENRAF-NONIUS wtth graphtte monochromanzed MoKa radtatton The cell parameters were 

obtamed by flttmg a set of 25 htgh-theta reflecaons. The data collecaon [2Btnaz = 50”. scan oY2B = 

1, bax = 60 s, range HKL H 0.6 K -13,13 L -13.13 , mtenstty controls wtthout appreciable 
decay (0.99bjgave 3554 reflecaons from which 1912 mdependent (Rntt = 0 021) wtth I>3o(I) 

After Lorenz and polanzatton correcttons the structure was solved wtth Dtrect Method whtch 

reveals all the non-hydrogen atoms of the molecule After tsotroptc (R = 0 11) refinement, then 

amsotroptc (0 09) refinement, the hydrogen atoms were located usmg a Fourter Dtfference ( between 
0 47 and 0 22 eA-3) The whole structure was refined by the full-matnx least-square techmques ( use 
of F magmtude ; x , y. z. pl, for C, 0 and N atoms, and x, y, z for H atoms , 314 vartables and 
1912 observaaons , o =l/u(Fo)2=[o2(l) + (0 04F02)2]-ln ) wtth the resulang R = 0.047 , Rar = 
0 047 and Se,= 1 15 (residual Ap 5 0 17 CA-3 ) Atomic scattenng factors from Imernaaonal Tables 

for X-ray Crystallography (1974) (16) All the calculaaons were performed on a Dtgtal MrcroVAX 

3 100 computer wtth the MolEN package ( 17) 

NOMENCLATlJRE 

10 N-phenyl(2R*3S*)1,3dhnethyl-2+rya&,3,4~1H-l-bcnzazspina karboxanllde. 

2Oa N-phenyl(~*3S*sR*)l~,S~yl-2~~,~-1~-1-~3~~& . 
2Ob (2R*3S*5S*) . 



900 C NJSOLE~~ al 

30 N-phenyl-2,2-dimethyl-3-(N-methylanilino)-3-cyanoprqmam.& . 
40 N-phenyl(2R*3S*)l-~thyl-2cy~o-l,2,3,4-tetrahy~~o~e-3~~~de 
11 (3aR*l0eS*)3-imino-4,l~~~yl-2-phenyl-3,314q9.1O,l0a-hexahydroWnolo[3,4-b][l]btnzazepin- 

1(2H)-one .12 3-acetylimino derivative . 
21a (3aR*lOaS*9R*)3-imino-4,9,l0a-tnmethyl-2-p~yl-3,3~4,9,lO,l~-~~y~~lo~,~b] [1] 

benzazepin-1(2H)-one. 21b (3aR*lOaS*9S*) .22a + 22b 3-acetylimino denvatives. 
31 5-irmno-l-phenyl-3,3-dimethyl-~~-me~y~~o)-1,3,4,5-~~y~2~-~l-2~ 
32 5-acetylimino derivative 
41 (3aR*9aS*)3-imino-4-methyl-2-phenyl-2,3,3a,4,9,9a-he~y~l~-p~l~3,~~~~o~-l~ne 
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