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parified by chiromatography on alwiun i Celly and eliuted
with Gylls with increasing proportons of LuOAe, when ihe
prodiet was obtained as nn oil.

2-(N -8-Hydroxyethyl-.\ -substituted Jaminomethylquinoline (II)
(R" = (CH:»0H). T.—A mixture if 2-sabstituted aminomethyl-
qainoline (11, R* = 11, 0.03 ml} and ethylene oxide (0.04 mol}
in EtOIT (50 ml) was stirred at 30° for 1S hr, solvent was evapd
to dryness and the produets were isnlated as hydrochlorides.

2-(3,4-Dihydroxyphenethyl)aminomethyl-1,2,3,4-tetrahydro-
quinoline (54). U.-—2-(34-Dimethoxyphenethylaminomethyl-
1,2,3,4-tetruhydroguinoline (2.0 g) and HBr (20 ml of 4877) were
refluxed 20 hr. Iixcess HBr wax evapd in vacwo aud the residue
crystallized Trome FtOH-EHGO w o give the HBr salt of the di-
hyvdroxy counpond.

2-Phenethylaminomethyldecahydroquinoline {1V) (63). -2-
Phenethylaminomethylgainoline (1T, R" = 11, R = (Cl1.3, Cell.,
2.0 gy i AcOIT (50 ml) and 59, Rh-C (1 g5 at 70-80° were
hydrogenated nnder 5 st of 1o The nsnal work-ap gave the
free baze, which was purified by clromatography and obtained
asanoils yield, 2.7 g unne (CCLY <showed only one singlet (2.5 6,
Colly) i the aromatie region, el 1 C11e N1, N

Benzo[g]lquinolines. 1I.

MicuNm aaD ALBEI=oN

3-Phenethyl-1,2-dioxoperhydro-1( // )-pyrazinoll,2-a|quinoline
(V) (64). TV was eonveried it ¥V oby the action of diedivl
oxalate as deseribed carlier:  erys<tallized Feone FHOA Tiesaoe,
wmp 210°%; vield, 7576, Anal. (CullesNyOsd N

3-Phenethylperhydro-1( H )-pyrazino[1,2-¢)quinoline 1 ¥1) 165)
wis obtained by LAH redaction of Voas described enrlier, aud
purified by chromatography: wp 55-60%, yield 700 o (CCLY
280 s, Colliy, T-%.8 (m, 25 prowns; VIS21TCL ervstallized Troun
LtOLL mp 220°, el (CudaNo1 G, 1T
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Cyclization of N dertvasives of {rans-2-(p-methoxybenzyl)-a, e-dimethyi-3-piperidinemethancl gives dertvatives
of mixuires of eis- and trans-1,2,3,4,41,5,10,10a-0ctahy dro-7-methoxy-3,5-dimethylbenzo [g] gainoline, the prodact

ratios depending on the N sabstituent.

Cyelizatinn of the cis aleohols gives the eis products exclusivelv. A

possible explanation involving olefinic intermediates is dizenssed, along with the application of this phenomenon
to the synthesis of cis-1-alkyl-1,2.3,4,4a,5,10, 10a-0ctahydrobenzo[g]qainolines and their evalaation as narcotic

antagonists,

In our previous paper,® it was established that certain
N-alkyl derivatives of cis-1,2,3,4,4a,5,10,10a-octahydro-
5,5-dimethylbenzo [g Jquinolin-7-ol (1b) possessed ap-
proximately 0.05 the narcotic antagonist activity (us.
meperidine) of the correspondingly N-substituted g
isomer of 2’-hydroxy-5,9-dimethyl-6,7-benzomorph:an
(2). Our basic premise was that these alkyl derivatives
of 1b probably owe their activity to the fact that they
can assume o conformation in which much of the

R, R,
uL |

)

R ) HO
! CH. ¢H, cH
la,R,=H 2
b.R,=OH

molecule is superimposable on the corresponding N-
alkyl derivative of 2. If such be the case, then one
might conclude that the mechanisms of action of the
two different types of molecules are the same, or at
least very similar.®? A necessary (but not sufficient) con-
dition for the validity of this interpretation is that
removal of the C7-OH funetion of 1b to give la should
lead to deereased activity in this series, sinee the corre-

(1r Taken iu part Tromn the Pl diesis of W. I, Michne, Reusseluer,
Polvtechnic Institiite, Troy, New York, Joine, 1968.

(2) W, I Aliehbne and N. I Allertsou, J. Med, Chem,, 12, 102 (140D,

V31 Tor w discussion of the hoplicdiions ol <tely o votpurison, sce P.os.
arroshese, S, Dherne Sed., 55, 855 1 14G6) .

spouding change in the series of 2 derivatives results
in such a deerease.* With this idea in mind, syunthetic
approaches to the efficient production of la (Ry = H)
were explored.

Chemistry.-—The gencral synthesis of compounds in
the 1b series found only limited applicability to the
preparation of la (R, = H9) = (Scheme I). Acylation
of diathyl 2-cyanoethylmalonate with phenylacetyl
chloride using NaH afforded 3. Catalytie reduction of
this ketonitrile over Pt gave 4. Carbobenzoxylation of
4 gave 5 which was saponified to half-acid cster 6.
Deearboxvlation of 6 gave 7a as a mixture of sterco-
isomers.  However, unlike the mixture 7b from which
the cis isomer erystallized readily, mixture 7a could nof
be separated.  Treatment of mixture 7a with MeMgl
followed by hydrogenolysis of the earbobenzoxy graup
give a mixture of 8a isomers, also inseparable. Cyeliza-
tion of mixture 8a with hot 1:5 H.SO~AcOH unve «
mixture of upproximately 609 9 and 40% 10 as de-
termined by umr.?®  This mixture could be scpurated
thvough the usc of dry ecolumn chromatography® on
alumina; however, only small quantities of the mixturce
conld be separated at any one time.

The difficultics attending the separation of sterco-
iwomets in Scheme 1 made it desirable to find
an alternative vaute to the large seale preparation of 9.

NG YL Albertsqun, unpablisbed results.

(71 Rince tlie 8b isolers eyelize without losing ¢lieir configurations, it vl
L gssuttied 1bat the 8a isouiers beliave sinilarly.  Tence, the coipposition
ot ixlire 8a is probabdy GO ey cld 4077 bans.

160 1 Loeyv amd AL M. Goodan, Chem. Tud., 2026 (1457,
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One possibility was to convert mixture 8a into some
derivative mixture from which the ¢is isomer could be
readily crystallized. Such a derivative could then
either be converted back into cis-8 and eyclized, or be
cvelized and subsequently converted into 9. When
mixture 8a was treated with TsCl in pyridine (Scheme
II), there resulted a crystalline, easily purified N-Ts
derivative 12 (309, vield). This derivative ecyelized
readily to give 959 pure 14 which in turn was converted
into 9 by treatment with LAH. The N-methyl, -allyl,
-propyl, and -cyclopropylmethyl derivatives of 9 were
prepared by the usual procedures.

Having achieved our objective of a facile preparation
of 9, it was of interest to determine if 10 could be equally
readily prepared by cyelization of the residue 13 from
the crystallization of 12. To our great surprise, cycliza-
tion of 13 did not produce any more than 209, 15;
the major portion of the product (approximately 809,
of the crude material) was the cis product 14. Now,
since about half of the crude tosylation product was
isolated as the crystalline ¢is isomer 12, then the major
portion of the residue 13 should be the trans isomer.
If this is 80, then the cyclization of the N-Ts derivatives
of both cis and trans starting materials gives largely
the cis product! Needless to say, this most unusual
transformation was a bonus for our synthetic effort
and certainly warranted further investigation.

The investigation of this cyclization reaction was
carried out using as starting materials the pure ¢is and
trans isomers of 8b because of their availability. The
N-methyl, -p-nitrophenyl, -acetyl, and -p-nitrobenzene-
sulfonyl derivatives of each isomer were prepared and
cyclized, and the composition of the crude reaction
mixture determined by nmr. All of the c¢is isomers
cyvelized to give >959 cis product. The results from
the frans isomers are shown in Table I. That the

Tapre I
Prooucr DistrRIBUTION IN THE CYCLIZATION OF
Durivamivis oF trans-2-(p-METHOXYBENZYL)-
0, @-DIMETHYL-3-PIPERIDIN EMETHANOL
HJL (,HJ

N
C—‘OH OCH,
(\/li/@ CH,0
H,C CH,

T trans T cts

H >905 <5
CH; 80 20
p-CGH4N02 65 35
COCH; 40 60
p-SOQCsH4NO~2 20) &80

interchange does not take place after the cyeclization
reaction was shown by the fact that when trans-
1,2,3,4,4a,5,10,10a-octah vdro-7-methoxy- 3,5-dimethyl-
1-(p-nitrobenzenesulfonyl)benzolg]quinoline is  sub-
jected to the reaction conditions, it is recovered un-
changed. These resultssuggest that the extent of isomer
interchange is in some way dependent on the basicity
of the nitrogen.

It is tempting to speculate on the intermediacy of a
tetrasubstituted olefin in this reaction.” The required

(7) A tetrasubstituted olefin sliould c¢yclize to give predowinautly tlre
via protluct.3:®
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ScHEME I
CO,CH,
‘ H.—Pt
QCH;%(‘}CHZCH,,CN —
0
CO,C.H;
3
e —
AcOH
1? N
l
1 H
4, R, =H;R,=CO.C.H;R,=H 8a,R=H
5,R,=Cbz0; R,= CO,CH;; R,= H b, R = OCH,
6, R, = CbzO; R,= COOH; R,=H
7a, R, =Cbz0; R,=H;R,=H
b, R =CbzO; R, =H; R, = OCH,
, H H
: ;':N: 1N
+
cfi, cH, cfi, “CH,
9 10
ScupMe IT
CHJ CH, /CH3
—OH
N : IT
s Ts
12 13
H,80 H,80
HOAc HOAe
’fs Ts
1 |
LiAMH, N N
CH; CH, CH; CH
14 15

olefin 23 (R = H) could not be synthesized directly by
dehydration of the 8b carbinols because of their facile
cyclization. However, the olefin was isolated from a
large scale preparation of 8b isomers, and the same
derivatives were prepared and cyclized. In all cases,
the product mixture contained the c¢is and {rans
products in a ratio of 80:20, respectively. Hence the
olefin could conceivably be an intermediate in the
cyclization of the trans carbinols 8b, with the amount
of olefin formed being determined by the conforma-
tional preference of the starting aleohol in the cyeliza-
tion medium, which in turn is influenced by the basicity
of the nitrogen. Specifically, both isomers of the al-
cohols under consideration can exist in two conforma-
tions as shown in Scheme III. The cis isomers (16 and
17) can undergo cyclization in either conformation,
since the distance between reacting centers is the same

(8) H. E. Zinmerman and T, \WW. Cutshall, J. 4dmer. Chem. Soc., 80, 2893
(1958).
(9) I', Jolinson and 8. K. Malliotra, 7bid., 87, 5492, 5493 (1965).
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Senes T

C(CH..OH
N —
/
R cn ‘@*O(‘H
16
C(CH,),0H
N
] CH_.~©‘OCH
R
17

~Z

CH:—Q—OCH\

18
C(CH.),OH

SGHEMY IV

CHO
CH. CH,

22

in both conformations. I the trans isomers, only
conformation 18 can cvelize readily; conformation 19
would prefer olefin formation over eyelization due to
the prohibitive distance over which the cyelization
would have to oceur. In the cyelization medium, 20
(Scheme IV) would probably be preferred in the more
basic derivatives since this would result in maximum
separation of charge in the N,O-diprotonated species.
With the less basie derivatives, 21 would probably be
preferred due to an intramolecular stabilization of a
monoprotonated species.  This proposal presupposes
that the {rans carbinols can exist in the diaxial confor-
mation 19. Ir speetral studies of the frans earbinols
have established that in CCly when R = Me, 19 is the
exclusive conformation; and that when R = p-nitro-
benzenesulfonyl, a large percentage of the molecules
exist ag 19.1

Pharmacology.—The N-methyl, -ullvl, -propyl, and
-evelopropylmethyl derivatives of 9 were assaved for

{10) W. I Michue, 1o be puldisbad.

Micsy aND ALBLRTRDN

narcotic antagonist activity by the rat tail flick method!!
vs. meperidine.  Using this method, low narcotie
antagonist aetivity was indicated for these enmpounds,
but no vrelinble A5 values were obtained.  Thus, (he
7-OH function enhances nctivity,

Experimental Section

Melting point= were determined by the capillary methnd aud
are nncorrected.  Ir (Perkin-Elmeri wad unu (Vartan Associates
A-60) sabstantiated all soractnres.

Where analysex are indieated vudy by sviunbols of the elements,
analyvtieal resaltx vhtadned for thise element= are within =0.4¢,
of the theoretical valies,

Diethyl 2-Cyanoethylphenylacetylmalonate (3).-—Thiz pro-
cedare his been dexeribed.®  Using 21.9 g (0.55 mol, 60¢, disper-
<ton) of NaH, 106 ¢ (0.55 mol) of diethy] 2-¢vanocethyl mulonate.
abd 77.5 g (0.5 mol) of phenylacetyl chloride, there was obtatned
152 g (92¢) of crade 3. A snuple was (wice distilled, bp 165
166° (0.02 ), n* L4977, el (CuHaNO;) C, H, N

Diethyl 2-Benzyl-3,3-piperidinedicarboxylate Hydrochloride
(4).—Thiz procedare hax been dexertbed.? Using 918 g (045
ul) of ermde 3, there wies vbhtained 57.4 g ol ernde 4, mp 1747,
Recry=tallization Trom EtOH-KLO gave puae 4, mp  ISN°
Anal. (CwHyCINO, ¢ 1L N

Diethyl 2-Benzyl-1-benzyloxycarbonyl-3,3-piperidinedicarbox-
vilate (5)—-Thix procedure hax been dexcribed.? Using 68.7 g
(0.19 mol) ut 4, 36 g (021 mud 1 of carbobenzoxy ehloride, 250 1l
of CHCL, and 45 g 10.42 moll of LGN there was obtained R0 g
(102C0) A sample was ervstallized and reervsallized Trom
hexane, mp 66-70°.  lual. (CoHLNOg) C) 11 N

2-Benzyl-1-benzyloxycarbonyl-3-carbethoxy-3-piperidinecar-
boxylic Acid (6).—-Thix proceditre hax been described.? Using
379 g (0.82 nwl) of vrnde 5, 34 g (082 mol) of KO, 25 ml of
12O, and 825 ml of 11,0, there was obtatved 148 g of crude 6
along with 183 2 of recovered 5. A sample of crade 6 was re-
ervstallized from EtOH, mp Is2-184°0 Aped. 104HENOG
', H. N
cis-and lrans-1,2,3,4,4a,5,10,10a-Octahydro-5,5-dimethylbenzo-
‘ylquinoline Hydrochloride (9 and 10). A. Using mixture 8a.
-~These procedares have beeb dexcribed.? Using 300 g 10.70
ml) of erade 6, there was obtained 216 g (807 ) of erinde mixtare
7a. When thix mixture in 2000 ml of E6O was treated with
Grigrnard reagent from 413 g 117 nwlr of Mg turpings, 242 ¢
i 1.7 moly of Mel, aud 500 mt of 12,0, there wax nbtaied 201 g
uf ernde mixtnre.  Hydrogemdysis in F.tOI eontaining 1 egniv
i HCHand 10 g of Pd-C guve 106 g of mistice 8a. When 1.1 g
171 nnnol s of thix mixtie was treated with 5.5 ml of AcO and
1.1 onid of H.20,, there was obtaived a mixtare fapproxinately
60:40 by unr?y af 9 nud 10, Thix mixtire was =eparated n=iny
dry colammn chromatography, on alaming, and developing with
CHCL-3% MeOTL. The basex were churacterized ax their hydro-
vhlorides.  The eis isomer 9 had mp 265-206°. . tal. (Cpllo-
CINY C, H, N The frans izomer hiad mp 256-287°0 (el
1CHHRCING C “, N

B.--To a <tirred =uspen=ion of 200 mg of LA i 5wl of 'THI
was ndded 200 mg of 14 (vide infee) in D ml of THE. The reaction
mixture was reflitxed for 6 hr, guenched with il of 1.0, o
filtered. The filtrate was evaported, aid the residue was par-
titioned between IV HCL and 160, Buasifiention of the neid
laver with NT1L,OH followed Dy LiO extraction, drying, and
precipitation of the HCL =alt gave 9 identical with that prepareld
acenrding (o proceduare A.

Derivatives for Pharmacological Evaluation.-—The N-Me,
-evelopropylmathyl, -allvl, and -Pr derivatives of 9 were prepared
by the procedares referred o iu ref 2, and had the following
properties:  N-Me, bp 75° 10.05 mm), ~tnal. (CallaN) C, 1 N
Neeyveloprapylmethyl, bp 103-105° (0.05 mm), -tnal. (CrllxN)
C, H, N; V-allyl, bp 82-85° 10.05 nun), dnel. (CHaN) C, 1, N
N-Pr, bp 90-949° (0.05 nnuy, Anal. (CHaN) C, H, N,

2-Benzyl-«,a-dimethyl-1-( p-toluenesulfony!)-3-piperidine-
methanol (12 and 13).—Tv a =ulntion of 7.0 g (0.03 mol) of crude
mixtore 8a iu 30 rl af CAHLN was ndded with stirring 5.7 g (0.03

115 LS Narris avd V. K. Pierson, Jo repaaeol. Eep. They. 143, 141
BUTESH

V123 The Me sivunls for 1he eis ssower veearred ar 78 pud T3 1z, wlite
e Tue (e 2epuy isoyer aeeared at 78 il 66 117,
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mol) of p-TosCl in 33 ml of pyridine. Stirring was continued for
0.5 hr after which the solvent was removed by distillation. The
residue was partitioned between Ho,O and Et,0. The Et,0
layer crystallized to give 3.8 g of 12. Ewvaporation of the mother
liquor gave 3.5 g of mixture 13 which was not characterized.
Two recrystallizations of 12 from EtOH afforded material which
had mp 172-174°. A4nal. (CuxHyNOs8) C, H, N.

c1s-1,2,3,4 4a,5,10,10a-Octahydro-5,5-dimethyl-1-(p-toluene-
sulfonyl)benzo[glquinoline (14). A —Compound 12 (2.8 g,
0.07 mol) was cyclized according to the procedure given above for
the preparation of 9 and 10. Crystallization of the crude residue
from EtOH gave 2.2 g of 14. Reecrystallization from EtOH gave
material, mp 143-145°. Anal. (CH»NO,8) C, H, N.

B.—Residue 13 (0.54 g, 0.0014 mol) was cyclized accordiug to
the above procedure to give 0.36 g of 14 identical with that
prepared above,

Carbinols for Cyclization Studies,—These derivatives were
prepared from the pure isomeric amino alcohols 8b.2 Reductive
methylation with CH,O and H; over Pd—C gave the NMe deriva-
tives: cis isomer m p94-96°, Anal. (C;;HyNO) C, H, N; trans
isomer mp 78-79°, Anal. (CyH»xNO) C, H, N. Acylation with
AcCl or p-0.NCsH,S0,Cl in CHCI; in the presence of EtsN gave
the corresponding amide: cis-V-acetyl, mp 138-141°, Anal.
(CsHxNO;) C, H, N; {rans-N-acetyl, mp 111-113°, Andal.
(CisHyNOg) C, H, N; c¢is-N-p-0.8C;HNOs, mp 182-186°,
Anal. (C2HuN:06S) C, H, N; trans-p-0:8CsHINOs, mp 132-134°,
Anal. (szH'ng?OsS) C, H, N. The p-CsH4N02 derivatives were
prepared according to the procedure of Badar, et al.2* These
compounds could not be obtained crystalline, and were char-
acterized only by their ir spectra.

3-Isopropylidene-2-p-methoxybenzylpiperidine and Derivatives,
—The neutral fraction from the decarbobenzoxylation of 1-
benzyloxycarbonyl-2-(p-methoxybenzyl)-«,a- dimethyl- 3-piperi-
dinemethanol was allowed to stand for 3 months. A 21.7-g
sample of this residue was diluted to 200 ml total volume with
EtOH and hydrogenated over Pd-C at room temperature and
4 atm. Uptake ceased after 3 hr withthe consumption of ap-

(13) H. Bader, A. R. Hansen, and F. J. McCarty, J. Org. Chem., 31, 2319
(1966).
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proximately 1 molar equiv of Hs. The basic fraction was dissolved
in dil HCI and cooled to give, after filtration and drying, 9.1 g of
crude 23-HCIL.  Recrystallization from EtOH-Et:0 gave pure
23, mp 255-257°, nmr (CDCI;, TMS) 413 (A:By,4) 223 (s, 3),
95 (s, 3), 64 Hz (s, 3). Anal. (C/¢H.CINO) C, H, N.

The NMe and p-SO.,CsH.NO, derivatives were prepared by the
procedures indicated in the previous section and had the follow-
ing properties: NMe-HCI, mp 179-183°, Anal. (CizHyCINO)
C, H, N, ‘\‘--p-SOECGHAgNO-z, mp 114—1160, Anal. (CnstNzOsS)
C,H, N

Benzo[glquinoline Derivatives as Nmr References,—The corre-
sponding derivatives of cis- and trans-1,2,3,4,4a,5,10,10a-octa-
hydro-5,5-dimethyl-7-methoxy-benzo[g]quinoline were prepared
by the same procedures and the nmr spectra recorded. The com-
pounds not previously reported had the following physical proper-
ties (the numbers in parentheses following the melting point are
the chemical shifts in Hz of the gem-Me,; groups in the 60 MHz
nmr spectra): cis-N-p-CeHNO,, glass (80,79), Anal. (CexHe-
N:0;) C, caled, H, 6.89, N, 7.67; foand, H, 7.41, N, 8.60; trans-
N-p-CsHiNOs, mp 164-166° (83,70), Anal. (CnHyN:05) C, H,
caled, N, 7.67; found, 9.04; cis-N-acetyl, mp 81-85° (80,78),
Anal. (CsHxNOz) C, H, caled, N, 4.87; fouad 5.33; trans-N-
acetyl, mp 157-159° (80,68), Anal. (CisHy:NO) C, H, N; cis-N-
p-SOzcsH4NO2, mp 159-161° (81,79), Anal. (022H25N205S) C, H,
N, trans-N-p-SOzCsH4NO-z, mp 204-205° (79,39), Anal. (szH-zs-
N:058) C, H, N.

Cyclization Procedure.—A solution of 100 mi of AcOH and 20
ml of H,SO4 was used for all cyclizations. A 125-mg sample of
the carbinol and 1.0 ml of the acid were heated on a steam bath
for 5 min, diluted with 25 ml of H.O, made slightly basic with
NH.OH, and extracted with 25 ml of CHCl;. The extract was
dried, filtered, and concentrated and the entire residue ased for
nmr. The resulting spectrum was compared with that of the
two pure products, and the relative amounts of each determined.
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7-Substituted 3-deoxy-6,14-endo-etheno-6,7,8,14-tetrahydrooripavines have been prepared by hydrogenolysis

of the oripavine diethylphosphatyl esters.

In some cases partial reduction of the etheno bridge also occurs.

The deoxy compounds show analgetic potency intermediate between the oripavine and thebaine analogs.

The nature of the C; substituent is very important in
determining analgetic potency in the morphine series
(1).2 Thus heroin (1¢) is more potent than morphine
(1a) which is itself considerably more potent than co-
deine (1b). In the related series of analgetics (3b-6b)
derived from 6,14-endo-ethenotetrahydrooripavine the
effect of removing the phenolic hydroxyl group by
hydrogenolysis with Na in liquid NH; of the diethyl
phosphate derivatives (2)? has now been investigated.

The phosphates were prepared by reaction of the
oripavine derivatives with diethyl phosphite and CCl,
and were dissolved in Et,O for the Na-liquid NH; re-

(1) Part XVI1: J. W, lewis arul W. I. Rushwortl, J. Chem. Soc. C,
560 (1970).

(2) N. B. Eddy. H. Halbach, and O. J. Braenden, Bull. W.H.0., 17,
569 (1957).

) G. W, Kenner and N. R. Williains, J. Chem. Soc., 522 (1955).

action. In most cases the hydrogenolysis reaction went
to completion but purification of the products was not
alwavs easy. In the case of the 7-dimethylecarbinol
(3¢) a by-product having similar chemical and physical
properties was isolated by preparative tle. This was
shown to be identical with the 3-deoxy compound (8¢)
derived from the 6,14-endo-ethanooripavine (8b). Hy-
drogenation of the olefinic bond by Na in liquid NH;y
was surprising in view of the fact that 3a is catalytically
hydrogenated only with difficulty,* and reduction of
disubstituted olefins by metal-amine systems occurs
only with the powerful Li-alkylamine reagents.’ The

(4) K. W. Bentley, D. G. Hardy, and B, Meek, J. Amer. Chkem. Soc., 89,
3273 (1967).

(5) Herscliel Smith, "Organic Reactions in Liyuid Aminmonia," luter-
science, 1963, p 213.



