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AbsltKt Rcacrlon between cyanogen bromide and some 3-ammo-l ,I -dtphcnylpropanes, barlously 

substllurcd at C-l. leads clthtr IO N-cyano dcnvatlves or IO rclrahydrofurans The spccrroscopy of thcsc 

products is reprted and ~IWEW.I. and rhc configurarlons 01 CIS and rruns Zcrhyl-5-mclhyl-3.3.dlphcnyl- 

letrahydrofuran assslgned on the basis ol dllkrcnccs In their PMR spectra 

CONVERSIO~G of the readily available 3-t-amino- 1. I diphenylpropyl cyanides la and 
lla and dcrivcd compounds to corresponding 3-set-amino derivatives by the von 
Braun cyanogen bromide procedure offers a potential route to intermediates required 
for the synthesis of N-alkyl and aralkyl analogues of methadone and related anal- 
gesics. Reaction of the cyanides la and Ila and the ketones lb, lllb and JVb has 

previously been reported’ * and, in this paper. the effect of cyanogen bromide upon 
other t-amino- 1.1 dtphenylpropanc derivatives is studted and some spectroscopic 

properties of the products discussed. 
The dimcthylamino cyanides la and JIa react with cyanogen bromide to give 

cyanomet hy I derivat ivcs ; ’ the morpholino (Illa) and piperidino (lla, NMe, 
replaced by I-piperidino) analogues reacted stmilarly (after a more prolonged 
reaction period), with opening of the hetcrocyclic rings, giving the N-bromo-oxyalkyl 
and N-bromoalkyl-cyano derivatives Vb and Vld respectively. Hydrolysis of Vb 

and Vld proceeded in the same way as that of the cyanomethyl cyanides Va and 
Via,’ 2-immopyrrolidines rather than see-amines being formed. The terminal OH 

group of the cyclic product VllIc. dcrivcd from Vld. was unaficctcd by ethanolic 

hydrogen chloride. while that of the pyrrolidine from Vb was displaced by chlortde 
to yield the derivative Vllf (mass spctrometry evidcncet). It has been shown that 
the amino-ketones lb. lllb and JVb lose their basic group and cyclizc to form the 

tctrahydrofuran JXa or X when treated with cyanogen bromide’~* and it is now 

t Molecular. stable and mctastablc ion peaks were in accord with assigned structures A slabk ion 

was formed from VIlf by cleavage of (CH,),CYl. and from VlIle by cleavage ol (CH,),OH from the N-l 

W~C charn 

J Harp. 11 Jones and A B, Simmonds; I Chum Sac. (C’L. 438 

I- c‘asy and MM A Hassan ; I Chrm. Sot 10 683 (19ti) 

( 1966). 
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reported that the 3-amino-l.I-diphcnylpropanes Ic f behave similarly in this reaction. 
Thus, r-mcthadol (Ic) was converted to the 2-ethyltetrahydrofuran IXb P-methadol 
giving the corresponding diastereolsomcr (thcsc cyclic cthurs are also obtained by 
the pyrolysis of the mcthiodidcs of z- and p-methadot);3 * the amino amide Id gave 
the 2Gmmotetrahydrofuran IXc. while both the amino acid Ic and the amino-ester 
If wcrc converted to the 2-ketotetrahydrofuran IXd. In most of the above experiments. 
substrate hydrobromides wcrc isolated in addition to cyclic products. the yield of the 
tctrahydrofuran being improved, with methadone as substrate. by including potas- 
sium carbonate as acid-absorbent in the reaction mixture z-Acetylmcthadol (Ig) 
and cyanogen bromide gave the substrate hydrobromide and a non-basic product 
consisting of approximately equal parts of the cyanomcthyl derivative XI and the 
r-tetrahydrofuran IX\, (proportions assessed from PMR integral data). The cyanogen 
bromide-induced conversion of the amino ketones IIb and IVb (derivatives with a 
Me substitucnt S- to the quaternary carbon atom) to a tctrahydrofuran occurred less 
readily than that of the P-methyl analogucs lb and Illb. The tetrahydrofuran X was 
isolated in low yield from the morpholino ketone-derived reaction product’ while 
PMR evidence indicated the non-basic product from isomethadone (Ilb) to consist 
chiefly of the cyclic cthcr X and the cyanomethyl ketone IIb (NMc, replaced by 
NM&N). The amino kctimines Ilh and IVh and cyanogcn bromide gave the cyano 
derivatives XIla and b rcspectivcly (isolated as hydrobromides), spectroscopic 
evidence (below) showing the cyano group to lo attached to the imino. rather than 
the 3-amino. nitrogen atom. 

These reactions show that 3-amino-3-methyl-l.I-diphenylpropanes only yield 3- 
Lcyano derivatives with cyanogen bromide when an oxygen function on carbon 
6- to the amino group is either absent (as in the cyanides I-IVa) or substituted (as 
in z-acetylmethadol Ig) ; since met hiodides of 3-amino- 1.1 Aphcnylpropanes undergo 
analogous cyclizations on pyrolysis. 3 those induced by cyanogen bromide probably 
proceed by the rearward approach of oxygen upon nitrogen in the quaternary state 

NMe, -CH,CHMe*CPh,R 
II 

In I--IV, R - (a) CN. (b) COEt. (c) CH(OH)EL (d) CONH,, 
(c) CO,Zi. (r) C02Et. (8) CH(OCOMC)EI. (hK=NH - Et 

RI’KN) * CHMc * Cti, - CPh,Ch’ 

V 

R!‘J(CN) * CHl * CHMc * CPh,CK 

VI 

and V. B. Frsh; J. .4m. Chem SOC 77.2547 
Willlam\ , I f’fKvm SC1 55. WI 19b4l. 
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Xl 
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XII 

R :- la) Sk,. (b) 1 -morphohm> 

1 R spectroscope. 

The IR spectra of the N-cyanopropyl cyanides Va and b, Vla and d show intcnsc 
absorption bands at 2200 cm- i. the C--.CN bands of the precursor t-amino cyanides 
(also near 2200 cm - ‘) being very weak. Similarly placed bands occur in the spectra 
of the N-cyano-cstcr XI (m) and the kctimincs XIla and b (s), The high intensity of 
\pCaS in the N-cyano function is probably due to the cyanide triple bond being more 
polar when linked to nitrogen than when joined to a saturated carbon atom as a 
result of contributions from the resonance form XIII. The iminopyrrolidines VIIa 

> <‘xl% - r&z_N 

XIII 

and f and VIllc have \*C_N frequencies near 1630 cm ’ (s), moved to near 1685 cm _ ’ 
in corresponding hydrochloridcs (displacement of these bands to higher frequencies 
m salts is in accord with the C=N bnd being less polar when the adjacent pyrro- 
Iidino nitrogen atom is positively charged). In contrast with the related acyclic 
ketimines IIh and IVh, the pyrrolidines have well defined L+,., bands near 3300 cm ’ 
(m), but no clear N- H deformation bands (the ketimines have bands of this nature 
near 1720 cm - I);’ in corresponding hydrochloridcs. bands in the region 2750-2300 
cm- i, characteristic of vZ; ,, in t-amim salts,’ are absent. hence imino nitrogen is the 
protonation site (double IXUKI shifts to endocyclic C2 NR position). 

’ (’ h R Rat). (‘ht*ntwit/ .4ppft~~~r1of1~ (4 /n~rrtrrtd Sprc rrc~op~ Academbr Prcsr. Sew York ( 19631 
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All the tctrahydrofurans. except the r- and P-2-ethyl dcr’vativcs IXb. have IR 
spectra which show strong absorption bands in the 1650-1760 cm-’ region. The 
relative positions of the \*c.IN bands in the iminotctrahydrofuran IXc ( 1678 cm - ‘) 
and the iminopyrrolidincs VII and VIII (near 1630 cm ‘) reflects the greater 
electronegative influence of oxygen upon the C-N bond. The vpo band in the 
2-kctotetrahydrofuran IXd occurs at I757 cm - ’ (s). a value characteristic of saturatud 
y-lactones5 Both 2-cthylidcnc derivatives IXa and X show \pcIc bands near 1685 
cm- ’ (s). the high intensity of these bands being attributed to the polarizing influence 

of the oxygen atom adjacent to the carbon carbon double bond (cf. the relative 
intcnsitics of ~~~~~ in the C CN and I\; CN functions discussed above).+ 

In the spectra of the cyano-ketimines Xlla and b. the strong intensity of the rcrg 

bands near 2200 cm ’ is considered the result of resonance interaction between the 
cyano group and the adjacent imino nitrogen atom (XIV). The same interaction 

should also render the ‘mine C=N bond more polar and, in accord with this inter- 
pretation, the \‘cvN band in the cyano-ketim’ncs is near I6tMJ cm’ ’ (s). its position 
in the precursor kctimines being approximately 1630 cm-’ (m).’ The Ncyano 
derivatives XIIa and b show significant UV absorption (i.,, 244 mp c 4OW approx 
in ethanol) as anticipated from the conjugated nature of the cyano-ketiminc function 
(the acyclic kctimine Ilh exhibits benzenoid absorption only), 

The PMR spectral characteristics of the acyclic and cyclic products derivd from 
3-amino-l .I diphunylpropanes and cyanogcn bromide arc given in Tables 1 and 2 
respectively. Comparison of S-methyl and set-methyl chemical shifts in the N-cyano 
derivatives (Table 1. 1 5) with those of the precursor t-amincs (Table 3) demonstrates 
the deshiclding influence of the N-cyano group upon these proton groups In the 
cast of set-methyl. this influence is much greater ‘n dcr’vat’vcs with MC groups 
a- to cyanomethyl (Table 1.1. 3 and 5) than in those with f%substituents (2 and 4) 

and is unusually high in the case of the r-acetylmethadolderived product (5). The 
similar chemical shift values for N-methyl in the cyano-ketiminc Xlla and its 
precursor IIh show the dimcthylamino group to bc intact in the former compound 
(as does also the nature and integral of the signal in the corresponding hydrobromide). 
‘n supIx>rt of its formulat’on as Xlla. 

In the cyclic derivatives (Table 2) the set-methyl chemical shifts fall in the range 
81.5 85 c s when Me is z- to protonated nitrogen (Table 2. I and 3 hydrochlorides) 
or to oxygen (Tabk 2.5-7 and I I) except in the case of the r-tetrahydrofutan (Table 
2.8); when .-y-Me is pl- 10 the hctcro;‘tom its chemical shift is near SO c s (Table 2.2. 
4 and 10). the higher field values being attributed to aromat’c scrccnmg as follows. 
A favourcd conformation for 4-methyltctrahydrofurans will t>e one in which the 

l The wgnkxntly lower wave-numbers of vC.+‘ hands In rclarcd acyd~c wnyl cthcrs (near 1611 and 

1634 cm ‘in ma) be related IO grcam p-orblral mrcracrion m the cychc ethers as a result of rcstricred 
rcrrat~t)n R~OLII rhc 0 c‘ von>ltc hod. 
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Chemical shtfts tn c/s from TMS ICDCI, as solvent unless o~herwtsc stated) spectra king mcasurcd 

at a frtqucncy of 60 MC fm one cast. rir , Table 2. No 1 I. a spectrum was also recorded at 100 Mc) , 
coupling constants and wtdttts at half height (I+“1 in cp 

Singlet 

Doublet showrng virtue1 coupling. outer peak xparatron in parcnthcsrs 

Main peak Is) of multiplct. 

Doublet 

In Ccl,. 

Deformed trrplet. outer peak separation in parenthesis 

Centrc of multiplet 

Absent tn prcscnce of D20. 

Analyscd as the AM portion of an AMX system m most cases. J, and I, rcfcr to gem and WC couplmg 

rcspcctively 

Ccntrc of unsymmetrical quartet. 

Broad singlet (rntcgral 5 protons). mtnor peak at 62 rn CDCI, 

Main peak of poorly resolved triplet (integral 5 protons). 

Quartet supcrimpod upon multiplet due to 2- or 3-methint proton 

Broad bands formmg sharp smglct at 176 in prcscncc of D,O. 

1 : 2 : 2 : I quartet 

I : 3 : 1 trtplct 

Total product of catalyttc reduction of IXa, tntcgrak Imt) in parcnthcsts. 

Mam peaks of srgnal. sa Fig 3 for CDCI, spectrum. 

&comes smglct when sample trradratcd at 165 c s 

Becomes singlet when sample trradlatt<l at 389 c s. 

Rcf 14 and unpublished results 
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plane of the aromatic ring cis to 4-Me is approximately at right angles to that of the 
hctorocychc ring. whereby cis I’h Me interactions arc a minimum; in such conforma- 
tions the Me group lies above the aromatic plane (within the aryl diamagnetic screen- 
mg zone) and its rcsonancc position will thcrcfore be moved upficld.’ 

The two Cd methylene and the C-5 methine protons of the S-methyl cyclic deriva- 
tives IX form spin spin coupled systems ranging from the AMX to ABX type. Analysis 
of the AM (or AB) signal is possible in most cases. but resolution of the C-5 proton 

signal (X) is hampcrcd by its additional coupling to the ~-MC protons. When the 
three protons approach an AMX system. the high field mcthylcne signal is near 
150 c s and the low field. 180 c s (Table 2. I, 3, 5, b and 8). both being four line signals 

ti, 

ilo~ field) H, 

chtgh field) H,, 

TABLE 3. PMH 

Cbmpound 

I’M R Sqnal’ 

N- Mcb set- -Me’ 
.- 

la I3 54 

IIa 

IIla 

1 ta i KMc, rcplaccd 

b> pipcrldino 
b 

Ilh 

132 69 

56 5 

67 

131 26 

I 34 55 

IVIl 53 

IFoornoro;. see Table I I. 

with JScm 12 13 c s. The former signal probably arks from the proton (HP) tram 

to the mcthine proton (H,) and the latter from the cis proton (H,), because J,i, (high 
field) is consistently larger than J,ic (low field). This argument is based on the 
reasonable assumption that the C-4 and C-5 substituents are staggered’ with the 

H,II, and the H,H, dihedral angles intermediate between 0” and 60 . and 120’ and 
180’ resFctively (see diagram), leading (by application of the dihedral angle de- 
pendence of coupling constants’) to the conclusion that J,, should exceed J,,. The 
two mcthylene signals are most widely separated and show the greatest uniformity 
in line height in the case of the f3-tetrahydrofuran IXb. In the r-isomer. however. 
the two signals overlap, the inner being much more intense than the outer lines 

1 C‘ I Johnwrl and 1.’ A How) . J (‘km Ph,rt 29. 101,’ (195X1 

* t L I:l~cl, N 1. Alrnpcr. J J. Ang)al and G A MorrIson. Conjormctriowl And~sis p. 200. W~lcy. 

hew York (19651 
” M Karplus. J Cht*m. Phys Jo. 1 I (1959). K L Wllhamson and W S Johnson, J Am C’)wm Stw 

83. Jh,‘l (1961) 
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(Fig. I), and signal resolution (aided by spciral studies in benzene and pyridine. 
Table 2.7) shows that the H, proton (154 c’s Jric 9 in CDC13) has a normal, while 
the H, proton (137 c;s JVle 6 in CDCI,) has an abnormally high field position. The 
difference ktwcen the C-4 met hylene signals of the z- and p-tctrahydrofurans IXb 
provides evidence of configuration, since it may be intcrprctcd in terms of the 
r-isomer having a cis and the p-, a ttans 2-E1.SMC configuration. In the cis isomer. 
the conformation of phenyl cis to 2-ethyl will be influenced largely by the bulky 
flanking substituent, while that of stuns Ph (not adlacent to a bulky group) will he 
determined by the gem-Ph group. Dreiding models indicarc Ihat a preferred anti- 
ptanar cis Ph.hcterocyclic ring orientation (in which cis Ph 2-Et interactions are a 
minimum) makes the same orientation for trans phenyl unfavourable hecause of 
r+hydrogen interactions. A favoured conformation for the latter group (in which 
non-bonded interactions involving the trarzs o-hydrogen protons and both the gem- 
Ph and 2-Et groups are a minimum) is shown in Fig .2 ; this places t hc a-C-4 met hylcnc 
proton within the screening zone of the adjacent Ph group and, in consequence, its 
resonance position is moved up-field and the chemical shift diffcrcncc between H, 
and H, decreases. In the e-isomer (truns 2-Et ~-SIC) interactions bctwccn 2-F.t and 

(0) 

FIG I (‘4 Mclhylcnc protons PMR 

lb) 

(al il-IXb and lb) P-IXb In cIx7,. 

FIG. 2. Diagram of Drctdmg model: of CLT I 2-f:r S-Me) IXb wcwcd from ahwc Heavy lmcs 

IlC abow. and dotted hncs Mow. the plane of ~hc tctrahydrofuran ring; A and 

olanes of the aromatic rrngs CIS and rrunr lo Z-E3 rcspcctrvcly 

B denote rhc 

a flanking Ph group will likewise bc an important factor in determining the preferred 
configuration of Ph ttans to the Et group. Here, however. the methylcne proton cis 
to S-Me (HP) will be screened and, as a result. the H,-H, chemical shift dificrcnce 
will increase because H, has the higher field position in normal examples. Thcsc 
arguments account for the welI-separated Ha and H, signals and the unusually 
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high field position (125 c.s) of H, in the f3-isomer IXb. Models of ris and truns IXb 
with preferred Ph conformations as in Fig. 2 show the methytcnc protons of the 
2-Et group of both isomers and the S-Me group of the eisomer to tie in an aromatic 
screening zone. white the Smethine proton (P-isomer) falls approximately in the 
plane of the cis aromatic ring. These observations are in accord with the nature 
(a- a broad singlet. fi- a deformed triplet) and similar high-field resonance positions 
of the two S-Et signals, the higher field position of the e-5Me and the lower position 
of the (3-S-mcthine proton, further supporting the configurational assignments. 

Portoghesc and Williams4 based the same configurational assignments upon the 
fact that the catalytic hydrogenation of IXa gave an isomeric mixture composed of 
2 parts of r- and one part of p- IXb. From a study of molecular mdets they concluded 
the top face of IXa to be more accessible to the hydrogenation catalyst than the 
side which is cis to the C-5 Me group and hence concluded that the major isomer 
should have the cis- 2-Et 5-Me configuration. In our hands. the catalytic reduction 
of IXa went to completion (a 60“. yield of IXb was previously reported), as shown 
by the complete absence of the vinytic methyl doublet in the PMR spectrum of the 
total product. and the 2.p ratio (approx I.1 :O+Y) showed that the reduction was not 
significantly stcreospoific under our conditons. 

In the 2ethytidcno derivative IXa the 4-methylcnc signal is AB in type, having 
only three prominent tines in CDCl_, (Fig. 3) white in bentenc and pyridinc the signal 

(b) 

I 2 34 3 6 7 

I-S<;. 3 C-4 Mcrhylcnc protons PMR slgnal of IXa In CDCl, rccordcd at la) 60 MC and 
(b) 100 MC 5 
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reduces to a broad doublet. It is seen from the eight-line signal obtained at l(x) Mc 
(Fig. 3) that the intense singlet at 159 c s (60 MC spectrum) is produced by overlap 
of lines 3 and 4, while the “doublet” upfield of the 159 c s singlet represents lines 5 
and 6, of the 100 MC signal. From the relative J,,, values associated with the two 
methylcne proton signals, it follows again that the II, proton (cis to H,) of 1Xa has 
an unusually high field position and this result may also be attributed to differential 
aromatic screening. The 2-ethylidcne group constitute% a steric factor deflecting the 
Ph groups into planes at right angles to that of the hetcrocyclic ring. Phenyl rrans 
to the S-MC group may approach this plane more closely than may the U’S Ph 
substituent because Ph Mc interactions arc generated in antl-planar ring orientations 
involving this aromatic group. Models reveal that the net result of these interactions 
is to make H, the more screened of the two mcthylenc protons. whence its resonance 
position is moved up-field. 

Gencruf mufhud jar the rcucrtc~r~ oj' 3-umino I ,I -drpht=nylprupones wrrh cyanogen hromidc 

‘fk 3-amino-l. I dtphcnylpropane (WI molcl’” and CkBr 1001 molcl m (‘HCI, were st~rrcd al room 

rcmp or healed under reflux and then dWcd wirh crher An) ppr which xparalcd (hydrobrombdc or 

methobromldc ol substrate In most casts) was collcctod and the filtrate conocntratd and exrracrcd wllh 

d~l tICl IO rtmovc waler soluble and baser: maicrlal. Non-basic products m the orgamc phase wcrc then 

cxammed. In Ihc followrng spcc~fic cases. wcrghl of subsslralc. reactmn pcriti and tcmp arc grvcn III 

parenrhurs after each cxamplc. 

(a) 7’he 3-morphoh~ cyanide IIla (I9 Y g 4 days, rcllux) and Ch’Br (6 4 gl rn CHCl, (MO ml) gabc rhc 

N-cyano dcrlv Vb as an 011 (23 gl. This orl (4.3 gl. plpcrldmc (3 3 gl and EtO?I (25 ml) wcrc hcatcd 

under rcflux for 4 hr. conccntratcd and d~lurcd with ether. the pqxrldm hydrobromldc which xpararcd 

rcmovcd by liltratIon and rhc filtrate washed with waler. dried (Na,SO,) and cvaporattd The residue 

(4.9 g)% wlrh ErOH -ttCI gave the hydrochloride of Vc. m p. I22 124 (Found: C‘. 6w.Y; t!, 7.7, N. I I 6, 

cyur\ vrl 465. C,,tI,,CIN,O rcqulrcs (‘. 69.5. ti. 7 9; 5. 12 O”,; cqu~i WI 467 I 
0~) 2-Mefhpl-3-pipuridlno-I.1 &phenylpropy/ c,wrCde (lY.1 p 6 days, rcflux) and CN& (6*4 gj in C’HCY, 

(250 ml) gave the N-ryann dtwv Vld (22 gl. m p 56 58 from EtOH. (Found: C. 61 S; H. 6.2; h’. 1005. 

(‘r,N,,N,Br rtqulra: C, 65 I. H. 6.2. &;. Y 9”,,1 The h’-cyanomcrhylammo derlvt V and Vla wcrc 

prcparcd by rhe rcporkzd method’ 

ICI MA&m- (lb. 3 I g. 6 hr rcfluxl C’NBr (1 06 gl and K,CO, (4 I g) In acclonc 1100 ml) gave IXa 

12.4 g, 92” ,I. m p. 7Y 80 from l!tOH HI0 (rcporled’m p. HO.5 } 
rd) z.Merhudol (1~. 3 I g, 2 hr room) and Ch’Br 1 I 06 gl In CHCI, (50 ml) gave Ic hpdrohrotwde (2.5 81, 

m.p 203 205 (Found C. 64.2; II. 7.6; h’. 3 5 C‘~,t~,,Brh’O requires: C. 64.3; H. 7 7, Fi. 3 6”,,) and rhc 

a-Z-cthglktrahydrofuran IXb (I 2 g), m p. 89 Y I from l!Ul (Found: C, 84 X; H. 8 5 C’alc for C,,#,,O: 

C. 85.65; H. K 3”,,1. reported’ m p g8 90 lor matcrral prepared by pyrolysis of rhc z-mcthlodlde Ic 

Pyrolysis of rhc 3-hydrohromidc Ic 13.7 g) also piivc IXb. m p and mlxcd m p HY 91 I I 2 g) 

(c) P-.Cferhadol (Ic. 6.2 g. 2 hr rmrn) and CNBr (2.12 g) m CtlCI,, 1sc) ml) gave the fi-hydrcArom~dt- Ic 

(4 Y g). m p 208 20Y from AcOEt McOH Il-ound <‘. 64.H; tl. 7 HS. S. 3.6”,1. and rhc f%-Z-erhyltrvu- 

hydrojurun IXh (4 g). m p 61 -62 from EtOH HIO. Ikound: CI. 85 5; H. X.45 C,,tIIzO rcyulrcs. 

C. 85 65 ; H. H 3 ‘I0 1 
cl7 The anunu a&e Id (3 2 g. 2.5 hr room) and C’NBr 11-06 g) in C’HCI, (HI ml) gate rhc substrarc 

( I 5 g. rccovcrcd bla the hydrobromidcj and IXc ( I 5 g). m p 1 I3 I IS from bcntcnc-n-hcxanc (rcpor!til” 

mp. II5 116) 

(p) The rrmrnc~ ucrd Ic (S.94 g. 2 hr room) and CNBr (2 I2 g) In C’HCI, (W ml) gave Ic hydrohromide 

13 pl m.p. 701) 202 from Er0ti ether. (Found: C. 58.1 H. 6 7. CIPH,,BrNO,*H,O rcquircs* C, 57%. H. 

0 b’ I and the laclonc IXd I I pl. m p I I I I 11 from n-hcxanc IrcporlK1” m p I I I I 12 1 
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(h) The aminu esrer If(3.25 g, 3h. room] and CNBr (Iti gl m CIKI, 140 ml) gave IXd (2 4 g). m.p. and 
mlxcdmp. Ill 113. 

(i) f&Aceryf methadal (Ig 7@! g 3 hr room) awl CNBr (2.12 gl in CtiCI, (100 ml) gave Ig hjdrabromide 

(2.5g). m.p. 230 232’ from EtOH crhcr (Found: C, 63.8: I~. 7*S. Cz,H,IBrNOz requires: C. 63-6; H, 
7.5 “_ I vi+ H 1640 cm ‘. and a mixture (4.2 gl. m p 84. from EtOtI, of IXb and the cyanomcrhyl dcrlv XI, 

PMR characrcrlstrn m CIX’I, .IXh, ~-MC doublet K2 c s (Integral 12). 2.fit srnglcr (broad) 59 c S. XI. 
‘i-.Mt smglet 146 c 5. COMc singlcr I22 c s Lmregral 151. C’II,Mc signal 50 c s. The mlxturc was rc- 

crysrallitcd from ~1. clhcr b p. 60 HO 10 glvc rhc c)~nr~~rh~I dtwr X1 (2.1 g), m.p. I.34 I35 (Found 

C. 75.5, H. 7 7. h’. 7 5 C’,,H,,%,O, rcquira. C. 758; H. 7 7; N. 77”, I I’(-_~, 1725 cm-’ Ig merho- 

hromrde. mp. 214 216 from f!~OIl~ether. (Found: (:, 609; H. 7.95. C1,H,,BrNO,*H,O tquircs. C. 
61 8; H. 7.8”” J v; I, band ah.unf. was prcparcd as a rcfcrcnrr compound 

b) lsomethuione (IIh. 4.5 g. 3 hr room) and CNBr I I 7 gl In CHCI, 150 ml) gave a non-basrc 011 13.5 g) 
which dlslrllcd al IHO 0 4 mm. v_, 2200 (C‘N I. 1700 cm ’ (CO). 11s PMR spxtrum rn CIW, had signals 

which indicated rhc presence of X [quarter 236 c s (vrnyl III, douhlcrs W c s (vmyl Me) and 57 c s (S-Me)] 

and the cjanomcrhyl analoguc of IIb [smglct I73 c s ~h’-Mcl~ douhlct HI c s (SW-.Mc). trlplcr 44 (Cl12h&)]. 

Pure X. m p IM, I68 . wa5 obtamcd from rcactlon of Ihc morpholino kclonc IVb with CNBr.’ 

lkl The dlm~rh!.lclmtnr~-&rrimin~ flh (30X g. 2 hr room) and CNBr (I 06 gl m C‘IICI, (50 ml) gave the 
ryrno-krvrm~nc~ (Xlla) h,drohromidr (2.6 g), m p 257 259 from F.10li actlone (Found’ C. 62 4; I!. 7 5; 

S. Y X C,zH,,Hrh,. 0 5 H,O rcquircs. C, 62 3. 11. 70, K. Y 9”,,.1 vHzC, 3370 cm ’ 
(1) The m,rpholinc?-betimrnu IVh (5 g. I2 hr room) and Ch’Br (2 g) rn ~‘li(‘l, (50 ml) gave the cyono- 

kerrmrrw (XIIb) h_rdrohmmrde 14-5 gl. m.p 260 261 (dcc) from L0Il <‘tICI, (Found: C. 605; 11. 6 6. 

(‘I,HJ,HrN,O * Hz0 rcquircs C‘. 60 75, II. 6.8 “,.I bH,(, W cm I. 

A mlxturc of Vb (4.32 g) and 6”,, IN‘1 rn waler tlOD ml) was hcatcd under rcllux for I2 hr. cooled and 

cxtractcd wlrh cthcr (10 remove non-bases). 7.hc basic producr (3 I g), recovered from Ihe aqueous phase 

as usual. wtith CIOH Il(‘l gate the ,3-mtiru~pJ~rrolrdlne~/tdme (VIlfl Irydrorhkw~dr. m p. IXI- I83 from FIOII 
erhcr. (I;ound: C. 6445. H. 66, S. 7.0 C1:II,,Cl,K,O require3 C. 64 I, II. 67. K. 7 I “,.) Mass 

spcclrum main-pc&s* 356 lmolccular ran. VIIC rcqulrcs 356-5). 355. 293 [stable Ions). 242 Imctastablc ran. 

talc 2411 The Same trcatmcnt ol VId (4.3 g) gave the 2- rmuwpyrro/idin~ VIIIc (2.3 g), m p. I I5 I I7 ’ from 

~1 cthcr b p. 60 X0 (I.‘ound: C. 78.7; ti. 841; N. H 7. C’21111aKi10 rcqulra: C, 78 8; H. 8 1 ; K. 8.35”,.) 

Ir pabc a hj.droi-hiorrdt: m p 222 214 from F:rOII ether Il;ound. C. 70 3; H, H 0. N. 7 Z C22H2,CIPI;,0 

rcqurrcs: C‘. 7OY; H. 7.8; .V. 7 5”,,.1 Mass spccttum main-peaks: 336 (molecular Ion. VIIIc requires 336). 

335. 264 rslablc Ions). 2OH Imctasrablc ion. talc 206~ Iljdrolysls of Va gave VIIa hydrwhlorlde. m p 

274 276 (rcportcd’ J m p 277 I whrlc fhaf of Via gave VIlIa hydrochlorldc. m p. 265. ,767 _ rcported’J 

m p 239 (Found, C. 71 K, 11. 7.3. h’. 9 2 C’iilc for (‘il Ill,(‘lh’,: C‘. 71.9; II. 7.6. N. 9.!‘,.) 

C’ompurx! IXa (1 5 gl in 95”., E31OH ( IM) ml) and IO ‘o I’d-(‘ (02 g) bcrc shaken wtth II, al rOom 

rcmp and prm for 5 hr (thcorctlcal amount of 11: abwrbcd) ‘f’hc rnIK[urc was filtered and the filtrate 

cvaporared io glrc a mlxturc of%- and p- I.Xb (I 5 g), m.p 6X 70 (PMR. Table 2 9). whrch was fractionally 

crystall~nxl from f!tC)I( toglvc x-IXblO 5 gI, m.p and mlxcd m p. 89 91 and P-JXb (60 mg}. m p and mixed 

mp6062 

The IR spectra wcrc rccordrrl with an S I’ I(X) spcclrophotomclcr (solrds as Nu~ol mulls. lqulds as lilms) 

and ~hc PMR spectra walh 1’arlan A-W. ttA-IO0 and Pcrkln-I:lmcr R-IO lnslrumcnts, the rnasq spcclra 

wcrc obramcd with an M S.9 double fwusmg mu= spccrromctcr (rcrolvmg C)owcr &out I ?.ooI)) 
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