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ALarc-_L3-Diamim+l.3-butxlie6a (I) rcraad with /3-aitrosryrak or aitmeshak IO afford a mixture 
of isomeric I,Sdiunin~hhcthyl+ti~~~ (3 lad 4). The coc@r&x~ Of Ibc mrin isoahax 
(J)~~~byX-nydiffrrctionanrlyricwhich~~(beOrrrtrtericumdingofIhu 
mohk. Tbc umforuuion oltbe cyclopa~tcae ring in 3 in the moolid swc h ho dimzwod. ‘Ibc cuaCnca 
(3 SKI 4) waz bydrolyaxl to tbc comqxxxiiag aminokelonrs (5 and 6) which. on mduction. gave the 
SMC diaminokaone (7). 

The his cnaminc derivatives of zdiketones have ret- 
ceived httk attention in the paat although they are 
relatively easy to prepare. Only recently has their use 
as starting materials for the preparation of amino- 
substituted benzene3 and beterocycbc compounds 
been investigated.’ 

As a potentially useful approach to bmemberal 
carbon rings bearing amino substittknts we planned 
to use 2.3diaminobutadknea in Dick-Alder-type 
reactions. 

WSJLTSANDDSCUESMN 

The cnamks (1~) were easily prepad by a 
known procedure’ starting from 2,Ebutanodione 
which was reacted with the appropriate secondary 
amine and titanium(W) chloride. 

Somewhat surprisingly, compounds ltc showed 
very low reactivity with several common dknophiks, 
e.g. makic anhydride, N-phenylmakimide and fu- 
maronitrik. No adducts were formed in detectable 
amounts. In striking contrast, however, E-/l- 
nitrostyrene was found to react easily with the dieti+ 
diamincs (ltc). In tetrahydrofuran at room tem- 
perature a compkx reaction mixture was formed in a 
short time. 

The mixture obtained from la with fl-nitrostymne 
(2a) afforded on fractional crystallization the cy- 
clopentene enamirka 3a and 4 in a ratio of cu 3: I. 
Two products were also fomkd starting from lb and 
lc; however, in both cases separation by fractional 
crystallixation was ineffective, and extensive decom- 
position occurmd during column chromatography, 
allowing the isolation of only the main products (3) 
and 3c. nspactively). The reaction of the enamine la 
with nitroetherk was strongly exothemsic and 
afforded the cycloptntene derivative 34 as the main 
product. 

The structures of compounds 3 aml4 were inferred 
from analytical and ‘H- and %NMR evidence. The 
expected cyclohexenc structure was easily ruled out 
by the pruence of a Me group. The suhetitution pattern 
and position of the double bond in the cyclopentenc 
ring was deduced from the presence in both ‘H-NMR 
spectra (Tabk I) of an AMX pattern associated with 
the H atoms on C-2, C-3 and C4, respectively (J,x 
z 0 Hz). 

However, these NMR data did not allow a safe 
configurational assignment since it is known’ and 
confirmed in the present case by molecular models 
that it is difficult to rely on coupling constant values 
in lkxibk cyclopentene structures. Since compound 
3a could be obtained in well formed crystals an X-ray 
crystallographic study of this mokcule was umkr- 
taken. This was imposaibk for the isomer 4 which 
was unstable when kept in solution for the long titrks 
necessary to obtain suitable crystals. 

Figure I shows the mokcular shape and numhcr- 
ing scheme, whik details of the geometry are reportal 
in Tables 3-5. The C-H bond lengths vary betwao 
0.90 and I.08 A [mean I.00 A for the 21 C(sp’bH 
bonds and 0.93 A for the 6 C(sp%H bonds]. Bond 
angks involving H atoms are io the usual range. 

It is evident from Fig I and from the values of 
Table 5 that the Me group at C(S), the nitro group 
at C(4). and the H atom at C(3) all lie oo the same 
side of the plane defined by atoms C(3). C(4) and 
C(S). As ex@, both morpholino riogx are in the 
chair conformation, the ring puckering parametersr 
beingQ - 0.692.6 = 2.0” and @ - 347.8’ for the ring 
including the atom N(l) and Q = 0.695, 8 = 178.3” 
and 4 = 346.9” for the other ring. 

The number and sire of the subatittknts at the 
cyclopenterk ring make the mokcuk an overcxowded 
one. as ioferrai also from the numerous iotra- 
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Fig. I 

mokcular contacts kss than the sum of van der to be comparal with 1.541(3) A, the normal 

Waals radii (Table 4). On the other hand, there arc C(sp’)-C(rp’) bond distance: and with 1.546(35) A. 
no unusually short intennokcular distances and the the value of the corresponding bond length in the un- 

packing appears to be due only to dispmion forces. substituti cyclopentcne mokcuk,’ (ii) the consid- 

Among the molecular deformations that help to t&ve erabk twist, -5’. around the C(I )-C(Z) double 

the steric hindrance, of particular note are (i) the bond, as measured by the torsion angle 

kngthcning of the C(4)-C(5) bond to 1.578(2) A. N( I)-C( I)-C(Z)-C(3); and (iii) the enlargement of 



ACOO X Y 2 

cc1 I 0.1904(2) 0.38201( 9) 0.61837( 7 1 
0.62425( 6 1 
0.5982?( 8) 
0.59011( 7) 
0.58380( 7 ) 
0.60940(10) 
0.64604(11) 
0.70612( 11 1 
0.67122(10) 
0.66123( 8) 
0.68370( 9) 
0.59781(10) 
0.57357( 91 
0.63017( 8) 
0.68584( 9 1 
0.71449( 9) 
0.68743(10) 
0.63219(10) 
0.69356( 9 1 
0.52436( 8 1 
0.64084( 7 1 
0.60527( 6 1 
0.54351( 7) 
0.67444( 8) 
0.65242( 6 1 
0.51037( 7) 
0.54054( 7 1 

cc 2 1 0.2475(2) 0.44736( 10) 

C( 3) 0.4018(2) 0.45781(10) 
C(4) 0.4499(21 0.38015( 9 1 
C( 5 1 0.2975(2) 0.33497(10) 
C(6) -0.0415(Z) 0.30567( 11 1 
C(7) - 0.1554(3) 0.27021(12) 
C( 8 1 - 0.1525( 3 1 0.36551(13) 
C( 9) -0.0378(3) 0.40468(11 1 
C(10) 0.3531(3) 0.25608(10: 
C(ll) 0.3037( 3) 0.18448(11 1 

C(l2) 0.3154(3) 0.13459(10) 
cc 13 1 0.3663(3) 0.20437( 11 1 
cc141 0.5181(2) 0.50094( 9 ) 
C(O) 0.5138(3) 0.50535(11) 
C(l6) 0.6235( 3 1 0.54362(12) 
cc171 0.7401(3) 0.57729(11) 
C(18) 0.7459( 3) 0.57416(12) 

cc191 0.6359(3) 0.53674(11 1 
C(20) 0.2449( 3) 0.33622(11 I 
N(1 I 0.0558(2) 0.35431( 8) 
nc 2 1 0.3015(2) 0.26244( 7 1 
n(3) 0.5588( 2 ) 0.36932( 9 1 
O(l 1 - 0.2485( 2) 0.32018( 9) 
O( 2 ) 0.3641(2) 0.12771( 7) 
O( 3 ) 0.5772(2) 0.41596( 9) 
O( 4 ) 0.6231(2) 0.31207( 8 1 

b) 

c) 

Bond lengths (i) 

C( 1 )-C( 2 1 1.331(3) 
C(2)-C(3) 1.497( 3) 
cc 3 )-CC 4 1 1.529(2) 
C( 4 )-cc 5 1 1.578(3) 
cc 5 )-cc 1 1 1.539(3) 

Bond angles Co) 

C( 2 j-cc 1 )-cc 5 1 111 .4( 2 1 
C(2)-Ccl I-NC1 1 127.8(2) 
cc 5 )-cc 1 j-fit 1 1 120.812) 
C(1 )-C(2)-C(3) 114.0(2) 
C(2)-C(3)-C(4) 100.1(2) 
C(2)-C(3)-C(14) 116.3(2) 
cc4 )-cc 3 :-c( 14 1 113.4( 2) 
C( 3 )-CC 4 )-Cl 5 1 107.3( 1 1 
lx 3 )-cc 4 ;-nc 3 1 113.712: 
C(5)-C(4)-N(3) 112.2(l) 
C( 4 :-C( 5 1-a 1 1 98.2( 1 ) 
C( 4 I-C( 5 I-N( 2 1 116.411 ) 

Torsion angles ( O) 
cc 5 )-CC : )-C( 2 )-C( 3 1 -2.4(2) 
N( 1 )-C( 1 I-C( 2 )-C( 3 1 175.:c;j 
C( 2 )-C( : I-C( 5 )-C( 4 1 19.3(’ ) 
C( 2 )-C( 1 )-CC 5 )-C( 23 1 -95.0( 1 ) 
C( 2 I-C( : I-C( 5 I-N( 2 ) 141.5( 1) 
N( 1 )-C( 1 I-C( 5 )-C( 4) -158.4( 1 1 
nc 1 I-C( 1 )-C( 5 )-C( 20) 87.3(2) 
N( 1 !-CL 1 )-C( 5 )-St 2 1 -36.1(2) 
C( 1 I-C( 2 :-cc 3 I-C14 1 -16.4(2) 

C( 1 )-NC 1 ) 1.393(2) 
cc 5 1-a 20 1 1.535(3) 
C( 5 I-N( 2 1 1.461(2) 
C( 4 )-NC 3 1 1.501(2) 
C(3)-C(l4) 1.513(3) 

C(4)-C(5)-C(ZO) :09.6(2) 
C( 1 I-C( 5 )-I( 2) 110.4(l) 
C(1 I-C(5)-C(20) 109.9(2) 
C(2O)-C(5)-N(2) 111.6(2) 
C( 1 )-NC 1 I-C( 6) 120.3(2) 
C( 1 )-I( 1 )-C( 9) 115.5(2) 
C(3)-C(l4)-C(15) 122.2(2) 
C(3)-C(l4)-C(19) 120.2(2) 
C( 4 )-I( 3 I-0( 3 1 120.2(2) 
C( 4 )-NC 3 j-0( 4 ) 117.1(2) 
C(5)-N(2)-C(l0) 115.3(l) 
C( 5 )-N( 2 )-C( 13 1 120.9(2) 

cc 2 )-cc 3 )-cc 4 )-C( 5 1 28.1(1 I 
C( 2 )-C( 3 )-C( 4 )-N( 3 ) 152.8( 1 1 
cc 14 )-cc 3 )-C( 4 )-C( 5 ) .152.7(l) 
C(l4l-C(3)-C(4)-N(3) -82.6(1 I 
C( 3 )-cc 4 I-C( 5 )-cc 1 1 -29.0( 1) 
cc 3 J-C{ 4 I-C15 )-C( 20 ) 85.6( 1 ) 
C( 3 )-C( 4 1-U 5 I-N( 2 ) -146.7( 1 ) 
N( 3 )-C( 4 1-U 5 I-C( 1 1 -154.6( 1 1 
N( 3 )-Cc 4 I-C1 5 )-C( 20 1 -39.9( 2 ) 

c( 1 I-c( 2 I-c( 3 1-c: 14 : -138.9( 1 1 N( 3 )-C( 4 I-CC 5 )-Nt 2 1 87.8( 1) 



Plane A Plum B 

H( 3 ) -0.w 1 1 cc 1 1. -0.012(1 1 H(3) O-92( 1 ) 

C(14) 0.637( 3 1 C(2). 0.012(1 1 C(14) -0.8800) 

W( 3 1 -1.131(4) C(3). -0.007(l) C(4) -0.472( 2) 

C(3)* o.ooo 

C(4). 0.000 

C(5). 0.000 

C( 1 ) 0.739(4 

W(1) 1.391(6 

C(2) 0.695(4 

iit 2 1 l.oD(l) 

) H(4) 0.78( 1 1 

I C(20) -1.442( 3 1 

) M(2) 0.718( 3 

C(5). 0.006(l) H(4) -1.43( 1 ) 

N(1 I -0.097(3) NO) -O.D07( 4 1 

C( 6 ) 0.660(4) C(20) 1.447(3) 

a 9 ) -0.064(4) W(2) -0.865(2) 

H( 2 1 0.09( 1 I 

!hlbtitulal I-v(mer 

Tab&c 4. R&vaat in- a#t8cts(A)brh.EstimuaistanduddevihxuuciapuWhas 

C(6) . . . C(20) 3.300(4) ~(20) . . . H(68) 2.81(2) 

C(6) . . . W(2) 3.085( 3) C(20) . . . H(13A) 2.58(2) 

C(6) . . . H(20A) 2.74(2) ~(2) . . . H(68) 2.40(2) 

C(9) . . . H(2) 2.64(2) O(3) . . . H(3) 2.38(2) 

C(13) . . . C(20) 2.950(3) O(4) . . . ~(138) 2.46(2) 

C(l3) . . . O(4) 3.115(3) H(2) . . . H(9A) 2.19(j) 

C(l3) . . . H(2OC) 2.71(2) H(4) . . . H(lOB) 2.28(2) 

C(l9) .I. O(3) 3.268( 3) H(6B) . . . H(20A) 2.18(3) 

C(20) . . . N(3) 2.831(4) H(l3A) . . . H(2OC) 2.15(3) 

Plane A: -0.21x - 2.69y . 24.397r - 13.28 = 0 

Plane 8: -3.98: . 5.70~ - 20.60~ + 11.31 = 0 

Dihedral angle co): A A B 30.8( 1) 
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a) Equations of 1eust-sqlMRs planes an? in tk fom: 
AX . By + CZ + D = 0, tire x. y, L are fractlcnal cca-du~t.es. _ _ - _ _ _ 

the angks extcmal to the morphdin rings at atoms 
N(i)andN(2),forwhid1thcvaluuhtnrtxas~& 
inthem 115.3-120.8’.arcsignidaatiy~than 
thoafoundinothao~ moJazukscoataining 
morpholin goups for cxampk. in Id-n- 
zoyi)-2.5dimcthyl4morphdino-5-phenyl-4,5dihy- 
~~~~~ of I 12.4(2)” and I I I.Y2)’ wt(t 

comspodng a@= 
-fkCO&lIlMtiO~OfthCcydoptnt~Xrin~cMbC 

ddincdbythcpuckrin~ pUYlMHS’Q-O.3ooaod 
0, = 175.3 or, phap more d%cienUy. by the di- 
hedral aogk between the ploacs C(l~Z)AJ3~5) 
and c(3~4)-C(S) (i.e. tbc planes A and B of Tabk 
5). The value fouml in tbc prtscDt study, 30&I)“. 
agrua wdl with that dctcfmi0a.f by ckctron 
difTracti00’ in cyclopntcnq 29.0 f 2.5”. Rather 
smaller values were fouad for this angk by far IR 
Jpcctro=Q& mc~swcwnts p3.3O (Ref. 7) and 22.1” 
(Ref. E)] or microwave qa%roscopy [22.3’ (Ref. 911. 
whik a large variety of values is repted for X-ray 
difhctioo studies of cydopcmtare dehatives. lb 
&X!d,bCkOfstififlUSilltbC&XlCIIktX%Cdlill~isOfbl 

amuatmcd in tlu crystal state for this da85 of 

compounds in l&iipknykq&pcntene. for instance. 
Bfznstei0” found anomalously high values for the 
tanptature f-n on tbc mabylaw carbons, a 
possibkindicationofprtialdisorckriatheritt& 
whctethcpattcntof&viatiottsofatotttsfromthc 
butphncis co&statt with approximate c, sym- 
metry COlTC4WdiO8 to the “ctt,~’ confor- 
mation, with a dibahl angk of 17.2”. Even a planar 
c4Hlformation was c.xpxkntally fouthd” for tbc 
cyclopentene ring, in Svitdd, the Swmbercd ring 
anahguc of vitamin-A acid, but this !hd& xcerd- 
ing to the author, “is probably not real but simulated 
by disorder”. 

Thcconfigurationsof3band3cwcrtahgtKdby 
analogy and ate weil anlsistult with the relative 
‘H-NMR cbcmkal shill amj coupline constants For 
compound 31 the same configuration about the 
~C~boOd~ti~OWiOgtotbCdmilarityOf 
the chankal abifh and coupling con8t8nts for the Me 
and CHNO, groups both in the ‘H- and in the 
%~~~spadra. 

Forthcmitxxisomcf (4) the co&guration indi- 
catadiatbc%!tanchasbccn~mainlyonthc 



scbemc 2, 

basis of the nsults of OK hydrolysis and hydro- 
genation reactions (sac below). 

According to their cnamine character both k and 
4 were readily hydrolizcd by acid to the correspond- 
ing cyctopentanone derivatives 5 and 6, rqaztivcly, 
in which the configuration of the starting enamine 
should be retained. By catalytic hydrogenation af 5 
and 6 the same amine 7 was formed, as demonstrated 
by the identity of physical and spcctrosco+ic propcr- 
ties and by the formation of the same methiodide on 
rsaction with excess methyl iodide. This result can be 
taken as a demonstration of the correctness of the 
structural assignment for the cnamim 4 and the 
corresponding ketone 6, since it is known that the 
hydrogenation of aliphatic nitro compounds occurs 
through an oxime intermediate” and this altows the 
configurationaf inversion at C-4, whereas a configur- 
ational change at C-3 and C-S would require a 
complicated and improbable pathway. The config- 
uration at the CHNH2 group in 7 remains unartain 
owing to the interpretation difficulties of the 
‘H-NMR spectra which are complicated by the over- 
lapping of signals with those of the morpholinc 
residue. 

As indicated twsfarc, the mamines 1 failed to 
undergo Diets-Alder cycle-addition reaction with 
several dicnophiks. Although such reactions are 
known with butadicm cnamines, as ior instatxx. 
l-amino- 1.Ebutadimcs,” the uns&isfactory WIN- 
tivity of Ia+ can very likely bc explained by the 
difficulty of the dim to achieve a cisoid con- 
formation because of the seven s&c intcrkma 
between the two hutky amine residues, which is 
clearly evidenced in mokcular mod&. In turn, this 
situation should favour the non-concerted addition 
of the electron-rich mamine to the strongly deficient 
nitroalkcne. The reactions of other enamincs with 
nitroatkcncs arc weU known and fully investigated.” 

in the present case thedipolar intermediate 8 which 
is generated by the attack of the cnrrmine carbon to 
the activated double bond and which is extensively 
stabiii& by resonance undergoes isomcrization and 
cyelization to a cycbpentene ring (Scheme 2). During 
this process the stereochemistry of the nitroalkene 
doubk bond is lost and this leads both to the less 
hindered 3 and to the more hindered 4 dia- 
stereoisomers. 

ExPEEIMDrrAL 
M.ps are not cama&. iR spectra were obtained with a 

Ferkin-Elmer 197 insWwncnt. ‘HaNMR spectra wcw 

recorded on a Varian 36OA spcctromctcr at 6OMHr 
“C-NNR spectra were mcordai on a UT-20 Vtian 
instrument in CLXI, solns; all assignmarts were conthmcd 
by ofT-rcsonana experiments. Cbcmic& &iRs arc given in 
ppm from Me&i. Column chmmatography was run on 
sibca gel with the clucnt indicated. 

l.S-D~~~~-1-5-mcchyt-1-4-nirro-r- 
3 - phe~yl - cyclopcnwne (3a) ad I. 5 ~ &inwrphditw - I - 
5 - methyl - c - 4.. nilto - c - 3 - phertyl - c&xnmu (4). 
Comnound Ia W?Oa. O.tMmol) was dissolved in anhti 
THF- (6Omlf and a soin of. E-2-nitroxtyrenc {5.%-g, 
0.04 mol) in anhyd THF (43 ml] was &cd dropwise with 
stirring and at room temp. The mixture was stirred at mom 
tcmp for 24 48 hr. The solvent was evaporated and the 
crude oily midue WJU ~tallizzd by addillon of dilsopropyl 
ether, yielding a firs1 cmp of h&t yellow powder, which was 
nxrystallizzd from diiscqropyl ether yielding tmrc JI, m.p. 
t35 13?-(7.7g. St% y&5,. ifaufKi: 6.64&H, 7.5; N, 11.6. 
LH,N,O. rmuircs: C. 64.3: H. 3.3: N. 11.25%). MS: ml: 
3ij iM’);-327 (M-NO& 240 iM-NOi-mor&lino); I& 
(M-N01~2~morpholino). 

From the mother liquor of 3e. on standing, a sccund crap 
was obtained and purified by recrystrllization from di- 
isopropyl ether yielding 4, m.p. I2LL t 30” (2.3 s IS% yield). 
(Found: C. 64.35; H, 7.65; N. 11.35. C&i,N,O, requires: 
C. 64.3; H, 7.3; N. I I.Z%). Further standinn of the mother 
liquor yicldcd another a&aunt of h (0.2 g7. 

1.5~Dipi~r~~~-S-mcthyl-r-4-ntrro-r-3- 
phmyi . ryclq~~~~mu (3&b. The en&nine lb (0.43 g, 2 mm&f 
was dissolved tn anhyd THF @ml) and 2-nitrostyrcnc 
(&35g,2 mmoff in THF (5 ml) was added. The mixture was 
stirred for 6 hr at mm tcmp and evaporated. The oily 
rcstiuc contained both 3b and its isomer (‘H-NMR) and 
was cbromatographcd on a wlica gel column (EtOAc/ 
bcnzcnc. 2: 3) yielding pun a as an oil which solidified on 
standing. 3y adding nqcntant a dark ye&w crystalline 
product was formed, m.p. 8+9l” (0.15~. 2OXvicldL 
(Found:C,71.2;H.8.15; N, 11.15. C,t$,N,~r&&es:~. 
71.5: H, 8.45: N. I l.3W. MS: m/r 369 IM’ k 323 (M-N0.k 
238 (M-NO,-pipe&no): I55 (hi-NO,-i-pi&&oj. “’ 

1.5-Bir-dLnfhyI~-r-f-mlrhy~-~-4-m’1r~- 
I - 3 - phrnvr - t~lopeW?te (3L>. A s&n of Ic f1.6& 
II mmol) in anhyd TKF (Itmlf was mixed with THF 
(IO ml) soln of &nitrostymnc (I .7 g. 11 mm011 and stirred at 
room tcmp for 24 hr. After evaporation a dark red oil was 
obtained which was puriftcd by chromatography on a silica 
gel column (EtOAc/bcntme, t:4) yieiding pure 3c as an 
orange oil which could not be distilled without decom- 
position (0.74g. 3P1, yield). (Found: C, 66.7; H, 8.25; N. 
14.IS. C,,H,,N,O,rquims: C. 66.4; H, 8.0; N. tCY4). MS: 
m:: 289 (M’); 243 (M.NO&; 198 (M-NO,-Mc,N); 135 
(M-NO,-2Me,N). 

I, 5 - DimwrphoIin~ - c - 5 - mrthyl - I - 4 - nir‘ro - 
rJ&+WWne (31,. Ttu! enamine f8 ijg* 23mmol) wps 
digolvcd in anhyd THF (I5 ml) and B THF s&n (IO ml) 
of Zb (I.66 a. 26 mmol) was slowly odded dropwise. Tbc 
macuon was exothcrmic and was complete in 30 min at 
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room temp. The mixture wu cvapo+aIal and lhc dark red 
oily raiduc was chromatosnphad on a silia gel column 
(EtOAc/bcnznc. 1:4). By enporstion of the main fmion 
Jdwuobuined~oRdoilwh~solidihedondditionof 
n-pcntane. m.p. 113-l 15’ &c.. (1.3 g, l9’% yield). (Found: 
C. 56.3: H, 7.9% N. 14.2 C,.H,,N,O, nquircs C, 56.5% H. 
7.75; N, 14.15%). 

r - 2 - Mtrhyl - 2 - matpkdmo - c - 3 - nitro - I - 4 - phtnyl- 
cycloptnranorw (5). The enamine 3r (I .O g, 2.7 mmol) was 
dimlval in McOH (IOml) and 3P/. HCl was added 
(0.5 ml). The mixture wu stirred al room lcmp for 48 hr. A 
sold produd separated slowly during this period. Without 
filtration the mixture was cvaporatai and the residue was 
treated wtth water ami extracted several times with CHCl,. 
After evaporation the m&due was rccry~tallizcd from di- 
isopropyl ether yidding purr 5. m.p. I I I -I 13” (0.8 g, 9% 
yield). (Found: C. 63.25; H. 6.9; N, 9.2. C,,H&O, rc- 
quircs: C. 63. IS: H. 6.6; N. 9.2%). 

r - 2 - Mtrhyl - 2 - mwpholi~ - I - 3 - nitro - t - 4 - phtnyl- 
cyc/opm~munat (6). The hydrolysis of 4 was performed as 
dcscribcd above for k starting from 2 g (5.4 mmol) of 4. 
After evaporation of the chloroform extract 6 was obtainai 
as a crystalline solid which was rarystollitcd from di- 
isoprop$ ctbcr, m.p. 147-150” (syn~h&s around 130”) 
(0.57~. 35”/, nckl). (Found: C. 63.45: H. 6.4: N. 8.95. 
~,rH;~~O;-rc&r& ;c, 63.15; A. 6.6; ti. 9:2’& 

r-2- Mtrhyl-2-~phdino-3-mnlto-r-4-~yl- 
cjdpmfonont (7). The nilrokcIom S or d respectively 
(I .O g. 3.3 mmol) was hydrogenated in McOH solo (20 ml) 
containing 3% HCl (O.Sml) with WC (So/,, (O.IZg) as 
calalysl. The raction was performal al room tcmp and al 
normal prusurc lo consumption of the cakulalal amounl 
of H,. The mixurc was filtcmd. evaporated and the only 
residue was taken up with NaOH aq (to pH = 8-9) and 
extracted with dicthyl ether. After evaporation the solid 
r&due was ncrywllizzd from diisopropyl ether yteiding 
pure 7, m.p. lO7- I IO” (0.41 g. 48% yidd). (Found: C. 74.1; 
H. 8.35; N. 10.7. C,,H,JNIO requires: C. 74.4; H. 8.5; N. 
10.85:4). 

Compound 7 reactal with Mel in acctonitrik yielding a 
crystalline quaternary ammonium iodide, m.p. 142-144’. 
(Found: C. 53.0; H. 6.6; N. 6.2. C,d(,&‘J,O rcqutrcr: C. 
53.25; H. 6.8; N. 6.55’%). 

X-ray unulysis o/h. Crystals suitabk for single crystal 
X-my diflraction wzrc obtained by slow evaporation of an 
isopropanol soln. 

Crysml &la. For 
y 

l,,N,O,: Mol wt. 373.5; orthc+ 
rhombic. (I - 8.671(2) , 6 - 18.768(3) A. c = 24.660 (3) 
A. V = 4013(I) A’. Z - 8.p, - 1.23 g cm-’ (flotation in 
a dilute KjHgJ. &I). p& = 1.236 g cm ‘, F(oo0) = 1600: 
space group P&u (D::. No. 6 I ); MoKa txliation (graphite 
monochromator) A = 0.71073 A. r(MoKa) - 0.812 cm-‘: 
room IMP (293 2 2 K). 

I)oro cohcriom md rthction. A crystal of approximate 
dimensions 0.28 x 0.27 x 0.15 mm was accurately cart& 
on an Fnraf-Nonius CAD4 diffractomctcr. The oriu~~a~ion 
matrix for data collazt~on and Ibc unit all parameters 
reported above wee obtainal from a least squares Imal- 
mcnt of the automatically dctcnnincd selling angla of 2S 
rcfkctlons with 20 values in the range 19.5 < ZB < 23.8. 

The space group P&u was indicated by the absence of 

~tkctions Okl with k odd. M)I with I o&l and hM) with 
hdd. 

The intcnstty of all &bk mlkctions with 20 < m 
were measured by variabk-rate w-sari tcchmquc. The 
pcriodicmcpsuraYKzl I of three slandud tdkctions showed 
no approciabk trend. Out of 3519 independent rrflaions 
lltawtd,64oh8vinpI<ownr~mweighl:all 
0Ihcf r&ccttons wtt asa+@ e ~41) w on 
counting statistics plus the xiditional Icnn (0.025 S)‘. where 
S is the sun counl. Diffrwztion data m corruztcd for 
Lomtz and polarization facton but not for absorption. 

Tbc structure was solved by dimct methods using the 
program MULTAN” aml rcftnal by kast-squares &I- 
niqucs. The 27 H atoms were located in dilTcrcnct maps 
during the course of tbc rc&tncnI. which was by rnm- 
imization of the quantity Tw(dv. wtrh weights 
I+’ - 4F0:,‘/u’ (F,? for the 2879 r&ctions classified as ob 
strvcd. In the final cycles 353 paramctcn were wmulta- 
ncously adJustad: coordinates and anisolropic lc~~pcfaturc 
cocflicrm~s for 27 heavy atcms, coordinates and isotropic 
~empcra~urc factors for 27 hydrogen atoms. a scale factor. 
and a secondary extinction a&cicnI g. The final results arc 
R = 0.093 and R, = 0.042 for the 2879 &kctions employed 
in the rcfinanent [R - 0.034 and R_ - 0.035 on tbc 1644 
rcfkaions with F’ > 2u(F?]. The goodness-of-fit. defined as 
[Zw(d F)z/(m-s)]“‘, whcm m is the number of observations 
and 5 the number of pammctcn. is 1.23. Alomic scattering 
factors were from nf. 4. Final atomic parameters arc given 
in Table 2;t the final value of the extinction cocffident g is 
I. I a(9) x IO ‘. The values of the molsulnr pmctry rek- 
vant IO the discussion arc rzporrcd in Tabk 3.4 and 5; the 
mokculc as viewed along the c axis is shown in the Fig. 
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