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the case of e the carbonyl stretching band is shifted
to lower frequency by about 60 cm.=l when the Jqueaternsry
salt is reduced to a dinydropyridine. Fvidsence to be pre-

sented in the discussion of reactions of dihydroryridines

signed to & stretcehing vibraticn of the 5,68-double bond

and nitrogen system of the dibhydropyridine. The conclusion

e
w

[ S oy e S R e v A mey oy dey o . . & i B PP oy s
made, trherelore, thot the structure of o L,4-dibydronyr-
idineg with an electron-withdraving S-zubstituent stould be

ey g - oy e b y . ~ e gy ' L . e L oy .
represented as a resovance hybrid of the canordical forus

The aster curbonyl of MHVIIT the:., has sufl
single bond chersecter to ceuse a sbilfit of 80 cu. from the

JEx= Trent C-Ul @ e

sult. In ths spectra of l,4-dibydrouyri-

dines with & o-amide ovr O-hydrazide substituent there 1s a

*

stronz band o2t 1645-160U0 o=+, This is assigned to the
amnide carbonyl which haes sufficient single bond cheracter

to csuse a shift of 40-50 cu.~l. The corresponding

cerbonyl bands in the fuaternsry salts ore found from 1690
to 1677 cm.~! and rance in ictensity from mediunm to strong.
In the 1,4-dihydropyridires with an a.ide or hydrezide sub-
stituent there is an slsorition band in the nsrrow reglon

which 1is consistently shtrong; howevsr, this

on is assisned as a stretehing vibration of the 5,6«

double bond and nitrogen system. The speotra of the O-
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Fig. 3. Resonance Pormg of 3-Benzoyl=l,i-dihydropyridine.

—

N

CHoPh - CHpPh

o o

Fige 4. Resonance Forms of l-genzyl=3-cyano-l,4-dihydro-
pyridine.
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benzoyl-1,4-dihydropyridines can e interpreted in a sim-

mianne The carbouyl str:s ping frequency in quatere-

cousiderebly. This fict was nobtaed

speatrs of S~bhanzoylel,<
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rebed kebore 4o

n

y
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ed in bl sroectry P l-bongyl-d-cyano=1,4-

1inydropyridin

CI)

since the nitrile proup would assume the

character of s species which wbsorbs in the same repgion as



28

the nitril ocour

-1

from 2260

th the

R PO T Sy e ] . P S S
showed severcl strovs bords

1oBh -l Ot s

I saveralh

(12, 13, 14) Three medium to s wara ob-

i

5 1200-1170 ci. =+, 1188-1090 cu.-d

6]

@sa occur in bng
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the 1,4-dihydropyri-




~dine systen.

3 - fa 3 o - - o Ry —~ N
is presont In all except one casa,
o -y
(16, 173

29

iblted one

New weak in Cila znd B880-810
cri. =4; howaver thess are AifFPiculs bo assion with certveinty
and covar a wide . for th T
in 1o wanldl, thelir or
for conlirinstory avi 2 of &« l,4-dihydropyridine stric-
ture,

(18) In a 2w cuscs & S was ohserved in

herls.

o8 G s1rs not obhviou Fand (8)
mey also 0o ©O cbuersation which should show &
Dend 1o tiis O Elory asinsg show bwo mediae bands
in tha on 1125~1025 gu.=+ snd 1885-1125 ¢.i.~+. Pert or
a1l of bends (11} trroush (I s

in port to C-i stretehilng

‘Y‘O
e

y A =diny aro oy

T

Sl e t

is Tound from

wsually

stroungest

At o
Gine

is

ist

H

cheracteristic o pyrid selt,
gpectrum of the corrvesponding dihydro

P (-
e

and (18) at 680-6E5 ¢

-1,

1600 to 1500 cu

171
spectrum. Two bands,
disappear from the

(

The other bands of

opyridine, (2) at 1665-




2]

rMost of the

at

(LXIV).

indicate

doubhle

30

a

structure in which

bond charactsr expach-

~rbvonyl Zroup

ghoapracter

of reducition il

tiod

A wa

compount s was to ruan the raoduact
containing a solution of the Ju

3

base, usuzlly sodiuvuw carbonate,

te or b

I—J.

The sodium dithilo

for & short ti:
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tion maxima of the products iszolated fron

sodiuvm dithionite, ani Column II shows the mavima resulting
vihen the salts were raducad in the cell sodive dithi-
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gsodiwi borohydride to the pro- .
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svoduct.  The corresponding values for

the other cowmpounds are listed in Celusm VI. After the acld
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Fige. 5. Ultraviolet Absorption Spectra of the Products of
Reduction of l-Methyl=S«carbamoylpyridinium Iodide (VI\
with Sodium Borohydridee.
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two bands agpesred to be relatlively stable to exces

howaver
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3 rates of disappearsnce of the
in different solvents. With 3-bLanzoyl compounds the
wera wore intensse snd develoned rapidly, and the long

leng decreased wore rapidly in wmethanol than in
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rue, ror the long wa maeh
0l than in water. In the coge of 1.
wihhoryeyridialus bromide {(IX) the bond at

at all on standin: with excess sodi-
for one-nalf bour. In avueous solution the

troyved «fiter one ndvnube hwed elapsed,
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“solution of 1M sodium carbonote and i*s ultrevioler spochtrum

vies determined. The veolus of the mexinum observsd was 410

to & solution of XV in 1i zodium carbeonute in the absorp-

Iy " <2 -
The guestion

ths S70=574 mp band iuiti-

due to the dithicalte saddaition ot 1z not as Lo
answer. It wes not pozsible to lgolate addition products of

Ny tres
L voiueaeg

e Yy

e add

L SR S
for the

[ o wte Yrpn A 1n v - \
wo facts niske the oresent case

; SIEIE 1 S5 T T 9 el 2 <4 e e T v e ] e Ea B A
Lo er Lc& 1 » OWEV 2, s e ‘Jl:..uULlL)}‘L valuses Dor The S-D0
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responding d

o
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POV R

Y . - . oo I I LY Ca PP .. - o
sAnedl bond st 070374 SR Was w3 2115;}3_

v Sl [ L NEIR SN 4 -—4;; " -
et 3855 wp. When 1077 solu-
tions of J-carbaaoyvl solits were treatsd with dithionite in
1M carbonete solution, snd absorption and iIn sone cases &

shoulder was noted in the ragion around 370-580 T, however

N

eared quite ravidlv. The reductions in
which the shift was noted from 370-574 wp to 355-360 up
were carriad out in less basic solutions in which the ad-
dition product would be expected to be less stable; how-
aver, ths concentraticn of the selt wias higher. The
dithionite must add to the ring 2t some stage of the reac-
tior. The adduct could, however, be decomposed aliost as

-

residly as it was formed and show no in ]LVldud] absorption.
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The fact that Lthe 370-374 wp band appewnrs to be more intense
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wding 410 ip. band ob -
served with S-bunzoyl sazlles under ths sume corditions is
evidence apguinst this band belng dus to the dithionlte ad-
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EXPERIMENTAL

Methods of preparation of quaternary salts.(Ses

Table I). (a) Equimolar améunts of the pyrldine and ths
halide were heated together with no solvent. The reaction
mixture solidified as the saltiwas formed,

(b} 4 soclution of equimolar amounts of the pyridins
and the halide in isopropyl alcohol was heated under relliux.
After hesting for the Indicated time {ses Table I) the solvent
was removed by distlllatlon under reducsed pressure, If the
salt did not crystallize the resulting oil was triturated first
with several portions of petroleum ether and then with anhydrous
ether untll crystallizstlion occcurred. The salts were usually
recrystallized from isopropyl alechol.

(¢) Thismebthod was similar to method (b) except that
a two to three—fold excess of the halide was used. In the casse
of methobromides & solution of methyl bromide in isopropyl slco-
hol was made by bubbling in the gas until the increass in weight
Indicated the desired amount had been dissolved in the alcohol.

l-~Phenscyl—3~benzovipyridinium bromide (XVI). To a

20.0 g. (G.11 mole) sample of 3-benzoylpyridine in 50 ml, of
ether was added a solution of 22.0 g, (0,11 mole) phenacyl bro-
mide in 150 ml. of ether. After standing overnight the ether
was removed by distillation and the gummy residual oil was dis-—
solved in hot_isopropyl alcohol., On cooling the solution the
product reprecipitated as an oil. Trituration of the oill with

ether and then 60-90° ligroin did not cause the ssltto solidify.
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The ether and ligroin wsashings were allowed to evaporate,

giving a small quantity of crystalline XVI, m.p. 195-196°,

Preparation of dihvdropyridines by r@ducﬁion with

sodium dithionite. Two methods were used to prepare dihydro-—

pyridines for lsolation. These methods have been described in
the literature and differ primarily in the fact that one uses
sodium carbonate as a base whereas the other uses sodium bi-—
carbonate.

(a) In the method of Mauzerall and Westheimer(1l0) a
solution of 0.04 mole of quaternary salt in 50 ml. of water
was added to a solution of 13.8 g. {(0.13 mole) of anhydrous
sodium carbonate and 25.7 g. (0.13 mole) of 86.7% sodium di-
thionite in 50 ml. of water. The dihydropyridine precipitated
as a sgolid or an oil. This meﬁhod was particularly success—
ful when used to prepare dihydro derivatives of 3~hydrazide
pyridinium salts.

(b) In the method of Anderson and Berkelhammer(38),
26.0 g. (0.13 mole) of 86.7% sodium dithionite was added in
small portions during a period of 5 min. to a solution of 0,0l
mole of the quaternary salt and 18.4 g. (0.18 mole) of sodium
bicarbonate in 75 ml. of water. The reaction was stirred with
a magnetic stirrer. Solidification of the dihydropyridine
occurred usually in a few minutes, or else the product did not
crystallize.

(¢} Preparation of dihvdropyridines by reaction with

sodium cyanide. The method used was essentially the same as
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that described by Karrer(43) for the preparation of l-methyl—

@~cyano~l,umdihydrbpyridine.

1=Benzyl=3=—benzovl=li—cyvano—1,~dihydropyridine (XXXV)..

Addition of s solution of 3.25 g. (0,05 mole) of potassium
cyanide in water to an aqueous solution of 1.55 g. (0.005 mole)
of thé benzyl chloride salt of 3~benioy1pyridine caused then
immediate b?ecipitétion of & yellow solid. Recrystallization
ffom ethanol gave pure XXXV, m.p. 113=115°,

Anal. Caled. for CaoHyeNaO: C, 79.96; H, 5.37.
Found: C, 79.60: H, 5.35, |

1= /3 =(3=~Indolyl)ethyl=3=benzoyl=l—cyano-l,li~dihydro-—
V4

pyridine (XXXIV). A solution of 2.0 g. (0.005 mole) of the

pyridinium bromide in 50 ml. of water was added to a solution
of 3.25 g. (0,05 mole) of potassium cyanide in water. A
yellow precipitate formed immediately, was removed by filtrg-—
tion, and was washed several times with water. On washing
the product color changed from yellow to brown. Recrystal—

lization from ethsnol gave brown crystals of XXXIV, m.p. 163—
1687,

Anal. Caled. for CgaH,oNz0: €, 78.17; H, 5.42.
Found: C, T8.46; H, 5.48.

Dithionite addition product of l1—(3 --phenylethyl)—
/

3—benzoylpyridinium bromide (XV). A 1.0 g. sample of XV was

dissolved in 10 ml. of water and 2.6 g. of sodium dithionite

was added with stirring. A yellow oil precipitated at once.

The aqueous layer was decanted and the oll was triturated
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under ether, causing it to solidify. The dithionite additlon
product XXXVII showed no sharp melting point, but gradually

decompossd on heating.

Preparation of 1—@ -phenylethyl—3—benzoyl-l,lLi~dihydro—
7

Pﬁridihe (XXXII) from an isolated intermediate. 4 1.0 g.

sample of. XV was dissolved in 10 ml. of water and l.L g. of
gsodium carbonate was added to the soclution with stirring,j:An:f'

orange oll precipitated. The aquecus layer was decanted and

the o0il wag dissolved in 25 ml. of methanol. Water was added.u:, 5

until the solution was just c¢loudy, and then 2,6 g. of sodidm
dithionite was added. All of the dithionite did not dissolve.
The methanol was removed by dlstillation under reduced pressure
without heating. 4 crude orange solid, m.p. 75-85°, precipi-
tated. The infrared spsctrum of this product was identical

with that of XXXII prepared by method {(b).

Reaction of l-methyle3~benzovl~l~phenylinyridinium

bromide (XLIIT) with sodium dithionite. (a) A 2.5 g. sample

of XLIITI was dissolved in 150 ml. of a 2:1 ethanol-water mix—
ture., Sodium bicarbonate, L.0 g., was added followed by 6.9 g,

of sodium dithionite. The ethanol was removed by distillation

.'under reduced pressure with stirring. As the ethanol was

removed an orénge precipitate formed in the flask. When most
of the ethanol was gone a gummy orange sclid had formed.

This yielded a light yellow residue when triturated with meth—
anol, and this residue did not melt below 220° but only

darkened on heating. A sodium fusion analysis was positive
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for nitrogen and sulfur. The ultraviolet spectrum in ethanol
showed maxima at 360 and 310 mp in neutral solution, and 304

I in acid sclution. The remaining aqueocus sclution was ex—

tracted with benzene and the benzene extract was concentratéd ,,w;wﬁ

by evaporation under reduced pressure yialdlng a red oil.; The;fyﬁxi

amﬁfultrav1olet spectrum of the oil in ethanol ‘showed a maximum at

 ‘_370 mP inmneutral solutionf*~tvﬁ'c;d the maximum shifted to
‘j" Son nq;. ¥ | L .x‘A
o - (b} A 1.0 g. ssmple of XLIII was dissolved in hot
watér and the solution cocled to room temperasture. Sodilium
biéafbonate, 2.0 g. was added followed by 3.5 g. of sodium
dithionite with stirring., 4 red tar precipitated in a few
minutes. This was taken up in benzene, the benzens solution
was dried, and the henzene was evaporated under reduced
pressure. The red product was triturated with petroleum ether,
but it would not solidify. Some material had dissolved in the
petroleum ether and on standing a yellow solid,.(XXXVIII) Mm.pe
70-80°, precipitated and was removed by filtration. 4 sodium
fusion analysis was positive for nitrogen and negativs for
sulfur. The ultraviolst spectrum in ethanol showed maxima at
360 and 245 mp in neutral solution, and in acid solution the
360 maximum shifted to 308 mp.

Anal. Calecd. for C;gH,,NO: ¢, 83.,0; H, 6.,22.
Calcd. for CygHy,NO.H 0: ¢, 7h.Lj; H, 5,59, Pound: C, 75.29;
Hy, 5.73.
(c¢) 4 3.5 g. sample of XLIII was dissolved in 100 ml.

of previously boiled water and filtered into a 500 ml. three-—
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necked flask into which nitrogen was passed, Sodium bicar—
bonste, 4.6 g., was added and then 7.0 g. of sodium dithionite.
....The -reaction was sﬁirred with a magnetic stirrer. A red tar

" soonprecipitated. The resctisn was allswed to:'stand for

hrs., but the product did nct'soiidif§; %Tﬂéﬁrégéﬁigp_yggﬁfay
acidified with 25 ml. of 6N hydrochloric acid. The red tar
dissolved with the formation of a yellow solutlon. Some
sthanol was added to help disgsolve the tar. The solution was
filtered to remove a small amount of undissolved material and
then the solution was basified with sodium bicarbonats. The
athanol was removed by disztillation under rsduced pressure
and a red oil rsesulted ageain. This was taken up in chloroform.
One~hglf of the chloroform solution was treated with hydrogen
chloride gas and a yellow solution resulted again. The chloro—
form was removed by distillation under reduced pressure and the
resulting yellow foam was crystallized by trituration with an—
hydrous sther. Recrystallization from isopropyl alcochol-ether
gave LXX, m.p. 146-148°. A Beilstein test for haloganjwas
negative, sodium fusion for sulfur was positivs.
Anal. Caled. for C;gHygN0.S: G, 6l.,0; H, 5.10.
Found: ¢, 6,.58: H, 5.21.
The ultraviolet gbsorption spectrum in sthanol showed
maxima at 238 and 320 mp.e No other product could be obtained

from the unacidifled chloroform solution except some starting

material.

Reaction of Jl-—methyl—3—benzovl-li-phenyloyridinium
bromide (XLIII) with sodium hydroxide. A 1.0 g. sampls of




77

XLIII was dissolved in 50 ml. of ethanol and 1.0 g. of flake
sodium hydroxide was added. The solution turned yellow at

. once., After standing 15 min. the reaotlon was poured Iinto

“ﬁﬁfwater, and an orenge tar separated This-tar was extracted

”“f'with hot petroleum ether, and the . saturated petrolaum ether

solutlon was allowed to evaporats, yleldlng an orange solid,
m.p. ac¢. 70%, The ultraviolet absorption spectrum in ethanol
showed an inflection at 300 mp and a maximum at 24 M

| Anal. Caled., for C, H;,NOz: €, 78.14; H, 5.88.

Found: C, 67.53: H, 5.72.

1—Me thy L—3—bens oy 1—li—cyan omli~phenyle=1 , li~d ihvd ropy ri—

dine (XL). A 1.0 g. sample of XLIIT was dissolved in 50 ml.
of water and about 0.5 g. of sodium cyanide in 10 ml. of water
was added., A small amount of vellow solld precipitated.
About 3 g. more of solid sodium cyanide was added to the so-—
iution. This caused the precipitation of additlonal yellow
solld, but on isolatlon by filtration and washing with water
the product turned brown. The ultraviolet absorption spectrum
in ethanol showed a maximum at 360 my and a shoulder at 300 mF.
Treatment with acid decreased the maximum at 360 . and produced-
a maximum at 300 mpte | ‘

Anal. Caled. for CgoH; ¢Nz0z: C, 76.0;‘ H, 5.07.

Found: €, 75.25; H, 5.10,

The crude XL melted at 75-80° and could not be recrys—

tallized without extensive decomposition,
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used were 1) asgueous potassium carbonate solution and 2)
methanol.

(b) A solution of 1.0 g. of a substituted pyridine
quaternary salt and 0.1 g. of potassium carbonate In 10 ml.
of water was placed in a 25 ml. separatory fumnel and 5 ml.
of chloroform was added., After addition of 0.1l g. of sodium
" borohydrids, the mixture was shaken for 15 sec. The dihydro—
pyridine which formed was extracted into the chloroform‘layer,

which was separsted and used for spectral studies.

Reductions with sodium dithionite. (¢} This method

was similar to (a). The solvents ussed were 1) water and 2)
agqueous sodium carbonate solution.

(d} This method was similar to (b) except that the
reductions were run either 1) in water alone or 2) in aqusous

sodium carbonate solutlon. The concentration of salt was

about 10=% M.

Reduction of 1~¥3 ~{3—indolyl)ethyl-3—benzoylpyri-~

dinium bromide (XITT) with sodium dithionite. 4 solution of

1.0 g. of XIII in 25 ml. of water was added to a soclution of

1. g. of sodium carbonate and 2.6 g. of sodium dithionite in
25 ml, of water. After a few minutes glistening vellow plates..
precipitated. On further standing a yellow powder also began

to precipitate. The product was collected by filtration,

plates and powdsr combined and on recrystallization from ethanol
gave lm/? —(3=indolyl)ethyl~3=-benzoyl~l,4~dihydrcpyridine

(XXXIII), m.p. 160-163°. On standing a green precipitate formed
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in the mother liquor from the reduction mixture., This solid
turned yellow when collected and dried on the filter paper
and was shown to be ildentical to XXXIII by comparison of thé
infrared and ultraviolet spectrsa.

Anal:ﬂ Caled. for ngHzoNQO' C, 80.5; H, 6.16.
Calcd for czeﬁzngo Hno c 76 72 HE"5€57§,QFOPQQ§  7.
ﬂ"”c 76 88 H, 5.62. -

Resctiong of XXXIII with scid. (a) With acetic

acid. A 1.0 g. sample of the XXXIIi was dissolved iIn 50 ml..
of glacial scetle acld. After standing for a Tew minutes a
white solid precipitatsd. Recrystallization from chloroform—
ethanol gave a pure sample of LXVIII, m.p. 250-255°,

Anal: Caled. for CaglaoNz0: C, 80,53 H, 6.16.
Found: €, 80.22: H, 5.82.

(b) With scetic scid in chloroform solution. A 2.0

g. sample of XXXIII was dissolved in 50 ml. of chloroform snd
10 ml. of glaclal acetlc acld was added. The reaction was

allowed %o stand at room tempsrature for 2L hrs. and then was

neutralized with 12.0 g. of solid potassium carbonate. The

afVESOQQSgd <A'm1xture meltlng point thh LXVIII showed no
depression and the infrared spectra were identlcal

(¢} With hydrochloric acid at elevated temperaturs..

A 1.0 g. sample of XXXIII was dissolved in 50 ml. of ethanol,

10 ml. of 6N hydrochloric acid was added, and the mixture was
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heated on the steam bath o 2 krs. The ethanol was removed
by distillation under rsdused prsssure, and 25 ml. of water
was added, gilving s erude sweple of LXVIII, m.p. 245-250°.

(8) With hydpraehluric ucid at  room tempersture. A

2.0 g. sample of XXXITT wes dissolved in 50 ml. of ethanol
and 10 ml. of 6N hydrochloric acid was added. The mixture
was allowed to stand for 0.5 hr. and then some of the ethanol
was removed by distlllation under reduced pressure. Sone

water was added giving a solid, m.p., 250=260°, The remaindeyr.

of the ethanol was then removed,»and the reacti@n.naéﬁﬁéw
fied with sodium carbonate solution. The solid which'
tated was the same as that from the acid reaction<mi35ufé,b
fore basilication as shown by an identical‘infrared spectrum,
Both products showed ultraviolet absorption spectra identical

with that of LXVIII, and were assumed to be crude LXVIII.

Reaction of 1— B —(3—indolyl)ethyl—3—carbomethoxy-—1,
4

y—dihydropyridine (XXVIII) with scid. A 1.0 g. sample of

XXVIII was dissolved in ethanol and 5 drops of 6N hydrochloric;
acid wers aéded. The.reaction}was~followed spectrophotomstri—
cally. Whgﬁ the band at 355 mp., characteristic of the di-
hydro systemé waa destroyed, the mixture was basifisd with
potassium carbonate solutlon. The solid which precipitated
was recrystallized from ethanol—ether, giving XLVII; MeDPs 169
170°. The same product was obtained if the dihydropyridine
was dissolved in glacial acstlc acid and the reaction worked
up in the same manner.

Angl: Calcd. for Cp,HzoNz04: C, 61.9; H, 7.07.
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Found: €, T72.55; H, 7.l0.

Reaction of_;ryé —{3~indolyl)ethyl~3-benzoyi~li~cyano—
1, l=dihydropyridine (XXXIV) with scid. 4 1.0 g. sample of

XXXIV was dissolved in 25 ml. of glacisl acetic acid with

glight warming. The mixbure was allowed to stand for lé‘hrs.'

 On nsutralizing the solutlion with agueous blecarbonats only a

red tar waq,isolated, and no purse product could be obtained..
an A séggnd 1.0 g. sample was suspended in 1N hydroc—
.“:ﬂd stirred for 12 hrs. Most of the cyanide
addltion pféé&ct remained in suspension. The undissolved
material was removed and was shown from its infrared spectrum
to be ldentieal with the startlng material. The filtrate was
neutrallzed3w;th solid bicarbonate and a small amount of a

solid precipitated and coculd not be purified.

grBen26ylmagphenylml,&mdihydropyridine_(XLII). This

compeund was prepared by the method of Fuson and Miller(59)

with the féllowing modifieation in work-up. After the Grig—

:~Anardqcomplex waa hydrolyzad, most of the producf precipitated

‘_kandﬂfloated on - top of the water layer, The ‘solid was. remcved*_
by filtration, and concentration of the ether flltrate yielded.
a small additional amount of XLII together with the 3~pyridyl-
diphenyl carbinol. Recrystallization from ethanol gave pure

XLIT, m.p. 148-152° (1it. 142-148°).

3~Benzqglfn—phenzlméwchloro~l,M,BJ6—tetrahzgropyri~

dine (XLVII). 4 1.0 g. sample of XLIT was dissolved in 100 ml.
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of benzene and hydrogen chloride gas was bubbled into the

solution. The crude XLVII precipitated at once and was

- removed’ by. filtration. The product was dried In a vacuum

ver potassium hydroxide. If methanol was used

‘the;reaction, compound RLVII was slsoﬂab—f
soléént Was removed by distillatlo .
raduced pressdﬁe.»' |

Anal: Caled. for cgsﬁleclmo: c1, 11.96.' Found s
c1, 1k.56. . |

ijenzovlmw-phenzl—§—E&:j3~ben&ovl~h—ph nylei,l,5,; 6
tetrahydrqpyridvlf\-u,gudjhydropyrid¢ne hydrochloride (LI).

A sample of crude XLVII was recrystallized from dry acetone
giving pure LI, m.p. 168~172°,.

Anal: Caled. for GaegHsz;ClN:0z: Cl, 6.36. Found:
C1, 6.36. '

3wﬁenzgjluh9@henv1~5iﬁ~(3~benzoyl—h—phanyl-l,u,5,6—

tetrahydropyri@jlg-quS—dihydropyridine (L. A 1.0 g. sample

of LI wasg diS??%Ved in 50 ml. of methanol and l.O,g; of solid

dtﬂwas'recrystallizéd frdnw'?

ethanol, giéing.pﬁfe L; m.p. 220-225°,

Anal: Calcd. for CzgHzoNz02: G, 82.70; H, 5.80;
N, 5.37. Found: €, 82.51; H, 5.57; N, 5.38.

The dimer L was also obtained when the crude XLVII

was added to 50% aqueous ethanol. The dimer XLIX precipitated
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at once and was removed by filtration. The filtrate was
allowed to stand and some of the ethanol had evaporated
causing precipitation of a product which proved to be ident—

ical with L on comparison of the infrared gspectra. Ir XLVII

1a§d to 10% sodium carbonate solution L was formed oX—

clusively.

B—Benzoylmhwphen”leS—S6~(3~beuauy¢~u~pnenv¢»;Ju,j 6

tetrahydropvrldyl)\—a Ji~-dihydropyridine (XLIX). 4 5.0 g.

sample of XLII was dissolved in 50 ml. of ethanol, and 10 ml.
‘oi'BN;hydrochloric acld was added. The reaction was heated
on the steam‘bath for a few minutes and then was poured into
200 ml. of water,v Tﬁe precipitated solid was recrygtallized
from dimethyl formamide giving pure XLIX, m.p. 290-295°.
Apnsl: Caled. for CueHseNz0z: C, 82.70; H, 5.80;

N, 5.37. Found: C, 82.30; H, 5.59; N, 5.63.

| The dimaf XLIX was also prepared by adding Watér to

& methanolic soiuticn of XLVII.

1—Acetyl~3uhepzovl—u~phenvl»1 &-dihvdropyridine (1, }

- 4-1.0 g, sample of XLII was dissolved in 25 ml. of pyr“"v””

‘*,of acetic_anhydride was added The reactlon was”

_riu hrs. on»the steam bath and then was poured into
200 ml. of Water. A solld separated which was removed by
filtration and was recrystallized from ethanol—chloroform,
giving pure LV, m.p. 182-~183°,

~Ansl: Caled. for CgoHysNOz: C, 79.18; H, 5.65,
Found: C, 79.37; H, 5.79.
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1~-Acetyl—3~benzoyl—i~phenyl~1,L,5,6~tetrahydropyridine

LVI). A 1.0 g. sample of LII was dissolved in 50 ml. of py—
ridine, and 5.0 ml. of scetlc anhydride was added. The reaction
was heated for 6 hrs. on the steam bath and then poured into
water. The precipitated sollid was recrystaellized from ethanol,
giving pure LVI, m.p. 159--161°,

‘ Ansl: Calcd for czojquOnf -G, 79 20 H, 6.27;

W, 4.59. “Foundaf 2 79.26; 1, 6. 32- LN; I.s9. e

1~Qcetvl—Bwbenzovl~b~pnenv1~5~fém(lmacetv1w3moonzovl~

li~phenvi-~1, ).;46 tetrahvdropvrldvl)]ul ¥~d1hYdPODVPLd1n8 (LVII)

When treated by ghe same procedure used to prepare LV, XLIX

gave LVIT, m,p.-é55»257°, when recrystallized from sthanol—

chloroform. =
4nal: Calcd. for CuoHzalz04: €, 79.18; H, 5.66;

N, Lh62. Found: €, 79.7l; H, 5.96; W, ©6.35.

Reaction of 1= A8 —{(3—indolyl)ethyl—~3—benzovlel, li~edi~
WA '

hvdropvridine,withwacetic anhydride. A 2.0 g. sample of the

,,dlhydropyrldine was dlSSOlVed in 20 ml of perdLne, and u 0

tml. of acotic anhydrlda was added ‘I”he mixture was qllowed-
fa"'”“ :
Brown pr601p1tabe which saparatad proved to be startlng

material, m.p. 161~163°, after recrystallization from ethanol.

Reaction of XLII with phenyvlmagnesium bromide. A

solution of 5.2 g. (0.02 mole) of XLII in tetrahydrofuran was
added to a solution of 0.0l4 mole of phenylmagnesium bromide

in ether. After the addition the reactlion was stirred for
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0;5 hr. and then was hydrolyzed with saturated ammonium

chloride solution. The organic layer was separated and ex-—
tracted with water three times to remove most of the tetra-—
hydrofuran. As the extraction proceeded unreacted starting
material, m.p. 150-151°, precipitated from the ether layer.

No other material was isolated.

Resction of XLIi with phenyllithium. A solution of
5.2 g. (0.02 mole) of XLII in 100 ml. of betrahydrofuran was
addsd rapidly tq:a gsolution of phenyllithium, prevarad from
L.75 ml. (7.1 gt; 0.0L45 mole) of bromobenzéne and 0.62 g.
(0.09 mole) of iithium, in 200 ml. of sther. An initial blue
color developed ﬁhich changed to orange as the reaction pro-
ceedad. The Peaption wag heated under reflux for 1 hr. and
then was hydrol&iad with water. The etheresal layer was ex~
tracted thrée times with water, dried over mapgnesium sulfate,
and concentfatad by evaporation. Addition of 60-90° 1iproin ,
cgused precipitation of a yellow oil from which was isolated

some gtarting material, m.p. 149-151°. No other product .

- -¢olild be obtained.

The reaction was run again using a four--fold excess

- of phenyllithium, and the reaction was heated under reflux =~ :

wffdfygwhfélkﬂlh fhis case the blue color persisted during the
reaction. A3 soon as air was admitted to‘the flask the

reaction mixture turned red. The only product lsolated was

a red tar partly soluble in 60-90° ligroin.

3=Benzoyl-li~phenyl—6-ethoxy-1, Ul ,5,6—tetrahydropyridine




87

(LX). When a collection of residues from several preparations

of XLII was dissclved in ethanol a portion was found tq be ine—

soluble even on prolonged boiling. This productjﬁas recrystal~

lized from dimethyl formamide and gave pure LX, m.p. 154~1569,
Anal. Caled. for CpoHpeNOz: ©C, 77.89; H, 7.15.

H, 7.15. ...

Found: C, 77.91;-

ok _LX with ehlor

LX was'sﬁéﬁandedﬁip‘ﬁO-ml 6f‘ .
was added. Tho m¢xture was heated fow 2& hrs., and a:tei
washing with )*70 ml, POPLLOHS of 10% sodlum hydrox1de's§¥’:
lution, the benzene was removed by distillatiénuunder redﬁced
pressure. The resulting il~solidifiéd'on trituratiQn.and

was recrystallized from ethanol~water, giving pure 3-benzoyl— -
l~phenyl pyridine (LXIX), m.p. 87-88°.  The infrared spectrum“
of this product was identical w1th that of a sample of LXIX

propared by ox1dation of XLII with uhloranil

Reactlon of 3-benzoyl-h-phenyl-l, A;)Jémtetrahvdro- o

pyrldlne (LII) with chloranll A 1. O g ~sample*oijII wasiﬁ

7'neated updwr reflux,with 1 055  of chloranllle

benzene for 8 hra. Theireactlon mixtire. turned b SRR _ﬁfjjfcf;_f

‘°”igg¢sequently, the reactlon'mixture was extracted with 5-30 ml

and - 2~100 ml. portions of 10% sodium hydroxide solution. The
penzene solution remained blue. Concentration of the benzens
solution under reduced pressure caused precipitation of 1.0 g.

of the starting material, m.p. 179-181°,

ksaction of XLIX with chloranil. 4 1.0 g. sample of
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- XLIX was treated with chloranil under the same conditions as
LII except that dimethyl formamide was used as a solvent.
Extensive decomposition occcurred during the reaction and only
& gummy black residue remained wheri the solvent was removed

by distillation under reduced pressure.

Reaction of XLII with methyl iodide. & 3.6 g.

(0.01l mole) sample of XLII was dissolved in 50 ml. of metha—

‘dfﬁﬂbl and 1.0 ml. (2.28 g., 0.016 mole) of methyl iodide was _w

N”fadded Thereowas no change in the ultraviolet spectrum o

' mixing. An additional 5.0 ml. of methyl lodide was added ﬁ

and tha letuP.. BS.heated undav reflux. for 36 h;i.ya

"which the exuess mewhylbi

on the steam bath

ngi_ﬁtallization of the pﬁecipitated
solid gave a ‘light yellow product, m.p. 260-270°
Anal Caled. for CygH,,NO: C, 83.03 H, 6.23.

‘.Found"‘ c, 80.45s H, 6.01.

. Catelvtde hydrogenstionof XLII.

A 5.0 g. sample of

"pum oxide was added.

;Tﬁe céﬁﬁdﬁnd'wab hydrogenateé af élétm.°
for 2 hrs., Samples were withdrawn at 15 min. intervals, and
thelir ultraviolet absorption spectra were recorded. When the
reaction wags complete the original band at 36l mp Was no
longer present and a band had appeared at 305 mp. On stand-—
ing the ethanol solutlon gave crystals of pure 3~benzoyl-—l-—
phenyl~1l,4,5,6—tetrshydropyridine (LII), m.p. 180~181°, The

same product was obtalned when methanol or tetrahydrofuran
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was used as & solvent.
Anal. Caled. for CigH,.NO: C, 82.2; H, 6.52;
N, 5.33. Pound: ¢, 82.02; H, 6,7&; ;N, S,MO,

Catalytic hvdrogenation of KXXII.; A 1 0 g. sample e
of- xxle was. dissolved 4n 50 ml. of ethanol and 0.1 g. of Ss
“*platinum oxide was added. The mixture was shaken with hy-
drogen at 3 atm. for 16 hrs. The oll resulting when the
catalyst and solvent were removed was crystallized from 60—
90° ligroin and yiselded colorless needles of L—/Q ~phenyl-—
athyl=3-benzoyl—l,l,5,b6=tetrahydropyridine (LIII), m.p. 105~
106°,

Anal. Calcd. for CpoHz NO: C, 82.6; H, 7.28;

N, L.82. Found: ¢, 83.09; H, 7.53; N, L.9L.

Concentration of the filtrate ylelded more LIII and
colorlesé clusters of 3~(1~/Q —~phenylethylpiperidyl)phenyl
carbinol (LIV), m.p. 120-122°,

Catalytic hydrogenation of LIT. A 1.0 g. sample of

LIT was dissgolved in methanol and the solution was acidified

“ ¢5by bubbllng An hydragen chloride gas. The solutlon was hydro~

, genated at 3 atm. for Ly hrs. using platlnum Oﬁlde catalyst
No uptake of hydrogen was observed. The catalyst was remcvéﬁ
and most of the solvent was removed by distillation under re-—
8uced pressure. One—hslf of the remaining solution wsgs

poured into wgter and the other hsalf was basified with sodium
bicarbonate. A crystalline product, m.p. 180-181°, separated

in both cases. The identity of both products was established
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as LII by mixbture melting point determinations with an

guthentic sampls

Catalytic hvdrogenation of XLII in acid solution. A

5.0 8. sample of XLII was dissolved in methanel and hydrogen

iﬁahlorlde gas was bubbled in for 5 min. Hydrogenation at 3
atm. was attemptsd usinr mlat inum oxide cstalyst. No uptake

of hydrogsn was observed and there was no’ chanpe in the ultra—

violet spectrum taken at intervals during thec ffogenation

(Maxima at 304 and 238 mp). The catalyst was removed'and the“ﬁl
methanol was removed by distillstion under reduced praqurgf:?ix_,;d
The resulting product was ldentical with XLVII prepared by

other methods.

Catalvtic hydrogenation of XXV. A sample of XXV was

hydrogenated using platinum oxide catalyst and hydrogen at

3 atm. in dimethyl formamide solution. The reduction ?ro—
ceeded slowly. Samples were taken at intervals of about one—
half hr, and the ultraviolet absorption spectra recordsd.
When the resction seemed to be complete the solvent was re—

moved by distillation under reduced prassure and the resxdual

qd in methanol. Concentratlon of

solut;oé b& é;aporation ylalded a small amount of brown
neadles, m.p. 230-235°(d.). At the start, the ultraviolst
spectrum showed maxima at 340 my, (A=1.36) and 266 mp, (A=
0.3l). At the end of the reduction the spectra showed maxima
at 355 mF,”(A=O.8) and 266 mp, (A=1.32). The product was not
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charseterized,

Catalytic hydrogenation of XI in the presence of cy-

anide ion. A4 5.0 g. sample of XI and 2.0 g. of potassium cy—

anide wers dlssolved in a mixture of 230 ml. of ethanol and

20 ml. of Water and hydrovanated at 3 atm. using platinum ox—

~.‘”‘""M:Lcile catalyst. The reactlop was followed by obSGPV1ng the

changes in the ultraviolet spectrum. The reductlon proceeded_[i;ﬂ

very slowly and was not complete until after 25 days. At ths
start the ultraviolet spectrum showed a maximum at 340 mp,
(A=1.65) and at the finish maxims at 260 mp, (A=0.96), 2u1 i,
(A=0.98) and 235 myL, (A=1.05). A product was isoiated by
first adding silver nitrate to precipitate the excess cyanide
ion, then adding sodium chloride to remove the excess silver
iong. Concentration of the remaining solution by evaporation
ﬁnder reduced pressure afforded a small amount of crystalline

product, m.p. 206~207°. This material was not characterized.

Regection of XLII with llthium aluminum hydride. A

\JL

.0 g. sample of XLII was dissolved in 100 ml. of freshly

dlst¢1led tetrahydroxurgn and ekcess 2itHium alumlnum hydrlde

'“ffﬁabouﬁ 1 S., 'Was added in Dortlons. After the initial reaction

nhad subsided, the mixbure was heated under reflux for 8 hrs.
The excess lithium aluminum hydride was decomposed with metha—
nol. The residue was dissolved in water and extracted with
ethef, and the ether extract was dried over magnesium sulfate,
Removal of the ether by distillation under reduced pressure

left an oil which was triturated with petroleum ether. When
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._ thrids'under_esseltlally Lhe same bonstJon% used Wlth XXXII'
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the petroleum ether washings were poured into water, a solid
separated which had a long m.p. range, 90-110°. This
material could be recrystallized from petroleum ether, but

its purity was not improved.

Reduction of XXXTIII with lithium aluminum hvdride.

A O,u g. sample of XXXIII was. suspendad in 75 ml of ethsL

tuﬂe was stlrred for b hvs.’ The axcess lithlum aluminum hy-—
dride was decomposged with methanol, and the ether solution
was washed with water. The ether layer was driled over ma g—
nesium sulfate and concentrated by evaporation. Addition of
petroleun sther caused the precipitation of an orange tar
which solildifled to some extent on trituration but showed no
sharp melting point. The product could not be purified

further.

Cther reductions with 1ithium aluminum hydride.

Several other compounds were reduced with lithium aluminum

A 1.0 g. sample of the compound W& S suspendsd in 50 ml. of a1~
hydrous ether and 0.5 g. of lithium aluminum hydride was added.
The mixbture was stirred for 8 hrs. and filtered; and the ex—
cess hydride was decomposed with water. The ether 1a§er was
geparated, dried over magnesium sulfate; and concentrated by
evaporation, Addition of petroleum ether caused the precipi~

tation of an oil which could sometimes be crystallized by tri-
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turation. In no case was a pure product obtained which could
he analyzed. Infrared spectra were determined as films or

chloroform solutions. The prominent bands are given in Table

LV,

Reaction of XLII with sodium borohydride. A 2.0 g.

sample of XLII was disso]ved in 50 ml of mathanol and cooled

";to_OQ‘ln an ice, bath Sodlum borohydr;de, 2.0 D.} wao added .

awith Sul”rlnh ; The mixture was allowad to stand for 1 nr.;ﬁ'“
10 ml. of water was added, and the mixture was hsated to boil=—
ing. On cooling in an lice bath the solution deposited yellow
crystals which did not melt below 230°. 4 flame test indicated
the presence of sodlum. The crystals were removed by filtra=-
tion, the filtrate was heated to boiling and water was added
until the hot filtrate just became cloudy. On cooling the
flltrate yielded & product, m.p. 150°, which was shown to be
pure XLITI by & comparison of its infrared spectra with that

of an authentic sample. The infrared spectrum of the high

malting product was also 1dentical with that of the: startlng

Reaction of XXXIIL with sodium borohvdride. A4 2.0 &..

samplé of XXXIII was dissolved in 300 ml. of methanol, and
2.0 g. of sodlum borohydrids was added. After the bubbling
had subsided an additional L.0 g. of borohydride was added
followsd by 20 ml. of water. The methanol was removed by
distillation on the steam bath and the resulting vyellow oil

was crystallized from benzene, affording a product, m. p.

158-161°. The infrared spectrum of this product was identical
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with that of the starting materisl.

Other reductions with godium borohydride. Several
other compounds wefe raduced with sodium bofohydride under
similar conditions. A 0.5-1.0 g. sampls of the compound was
dissolved in methanol and 1-2 g. of sodium‘bordhydride was
added, When ths reaction was complete, it was poured into

water and tha product was collected by filtration. The

"%ﬁrasults of th@ge Peductlons ars given in Tamle 15

Prapa”ation of 3~benzovlmumphenxlpvrldine { 2
solution of 11.7 g. (0.0l mola) XLIiu’nd 11 0 g (o ouug

mole) of chloranil in 800 ml. of benzene was heated under ranyl
flux for 8 hrs. About 600 ml. of solvent was removed by dis~. '”
tillation under reduced pressure, and the remaining benzene
golution wasg extracted wmth-qwsOO ml. portions of 10% sodium

- hydroxide solumiena The banaene solutlon was separated and

the remaining benzene was removed byﬁ'“

’ion under re~*ﬁfu

7 Theﬁilterature repcrts this method produces an 83% yield
of LXIX, m.p. 89.5-90° (59).

The methobromide of LXIX was prepared by dissolving
7.5 g. of LXIX in 50 ml. of methanol, cooling the solution
to 09 and dissolving 5.0 g. of methyl bromide in the solution.
The reaction was allowed to stand for 24 hrs. at room temper—
ature, tightly stoppered. The reaction was then recocled to

09, the stopper removed and the methanol evaporated, yielding
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and concentrated by evaporation, giving a product, m.p. 147.5—
148°. This was shown to be identical with LXXII by a mixture

melting point determination and comparison of infrared spectra.

Reaction of LXIX with phenylmggnesium bromide. A 5.0

g. sample of LXIX was dissolved in ether and added to an
ethereal solution of 0.l mole of phenylmagnesium bromide. The
reaction was stirred for 20 min. and then was hydrolyzsd with
saturated ammonium chlorlde solution. A yellow precipitate

formed, and this was removed by filtration., An attempt was5}ﬂilj¢.ﬁ

made to recrystallize the yellow precipitate from a watér—di— o

methyl formamide mixture and an oil resulted. Thi

‘oil was

'taken up in benzene, and the solution was cancentvated by
evaporation. No pure product was obtalned however°~7

duct was assigned the structure of 3~benzoyl—u,u-diphenyl—l 4_-'

dihydropyridine (LXXIV) on analysis of the infrared spectrum.
The ethereal flltrate was dried over magnesium sulfats and the
solution was concentrated by evaporation. After several wash—
ings with petroleum ether the resulting oil was dissolved in
ether and a white solid precipitated. This afforded pure 3—
(4~phenylpyridyl)diphenyl carbinol (LXXIII), m.p. 131-~1320
after recrystallization from ether,

Anal. Caled. for CgeHyoNO: €, 85.43; H, 5.68.
Found: C, 85.36; H, 5.72.

Oxidation of J—benzoylpyridine methobromide with

forricyanide. A 2.0 g. (0.0073 mole) sample of 3-~benzoyl-—
pyridine methobromide was dissolved in 10 ml. of water. At

0.5 hr. intervals 1.0 ml. portions of a solution of 1,68 e



 the reaction ceased, about 10 min., a white precipltate had
‘was decomposed»with methanol and the reaction mlxture was -

funnel, 50 ml. of ether was added, and the mlxture was washed‘

' ptrated by evaporation, affording pure crystals of 3w(4wnhenyl—f};-f{
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pure methobromide (XLIII), m.p. 233-235°.

Ansl. Calcd. for CygH; ¢BrNO: Br, 22.56. Found:
Br, 22.49.

The methlodide of XLIX, m.p. 215—217°, was prepared
on a small scale by triturating some of the crude oily Pyrie

diﬁe with methyl iodide.

Reduction of LXIX. (a) XNith 1ithium aluminum‘nm-

dride. 4 1.0 g. sample of LXIX was dissolved in 50 ml. of

ether and excess llthium aluminum hydrlde was added After,

formed in the flask.k The unreacted 1ithium aluminum hydridef
poursd into water. The mlxture was placed in a separatory

with.water’saveral times. The ether_layer was separated and_;* e

dried over potasSium;carbonate;vand‘the 901ut40n‘Wa8 C Once et

yrldyl)phenyl carbinol (LXXII), m.pe. u8-1u9°nW“;
. Anal. Calcd " for ClaHlsNO.\ a, 82 73; H, 5.79.
Found: G, 82.63; H, 5.99.

(b) With sodium borohydride. A 1.0 g. sample of

LXIX was dissolved in 50 ml, of methanol at 0° and 1.0 g. of
sodium borohydride was added. No bubbling was observed. The
reaction was allowed to come to room temperature and stand

for a day. Water was added and the mixture was extracted with

ether. The ether extract was dried over potassium carbonate
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of sodium hydroxide in 3 ml., of water and 1.5 ml., portions

of a solution of 4,8 g. of potassium ferricyanide in 8 ml.

of hot water were added. The first sddition of base caused
the precipitation of yellow oil. Ten ml. of methanol was
added to the §eaction’before the first portion of ferricyanide
was added. The oll solidified, and since the reaction was not
uhomogeneous it was stirred with mechanical stirrer. When all

the reactants had been added a brown solld remalned in the

flask., This was removed by filtration and recrystallized ffom‘f‘:v

-fVmethanGI, yielding lmmethyL-B—benzoyl—é—pyridone (LXXI), m,p.

e Found: ' ¢, 73 .112; v H, 5.39.

1178-179°,

Anal. Caled. for CaaHyaNOz: €, 73.23; H, 5.20.
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Vields were Pn31ot@u11 80-90% except whe{@ noted. “3ee
Exp@rim@mtal.

uOyTbﬂjl vleohol-nethanol., “Hbthunol. JIso-
: of c“ude salt, “from corresponding




100

TABLE II

PROPERTIES OF DIHYDROPYRIDINWI

LIJ'
[¥#31

g" Ph K"

TY¥eE T T™YrE I1 el I1T TVvPE IV

Counpownd
fo.  Type i Bf K" L F.

=Gl 12 [) (ds )

e Il L e 126-128°

o . B -
- e - - RN vy - - - &k . oy g . O
e VITT I - ~COLCH Indole® Ho 1056-110

o

e O BT =G

]
C
O’
¥ ¥
t]——-

H
-
m
1
o)

OTHT I =COPR 1-Amyle He b

e G gl e ey e . - 0
:i,’f'.Ll - I WG OTI PRCH, Gl e e 2095
“ o &

oy oL A - a o “ 0
XTI 10 0 =CoPh Indole Hee 160-165

ey e ‘ @ . !
w I\/ I -(0Ph Indole -1 1831687 (d.)

XF L o e Ll ro
KHRV I ~COPh PhClig - -CN 113-115
XEVI iI ~COFh PhOIL, - =30, (d.)

REVIT I

1

~COFh FhOH,Cli, -~ ~30gH (d.)

IXZVIII  III  =COPh Cli., = H- 70-80°

IV «COFNn CHg = -30,, 1 b
XL III  -COPh C Ho ~-CN 75=80°
YLII T -COPh He Ph- 148-152°

a - . N b ok .
/3 = (O-indolyl)-ethyl-. “Obtained as an oil.
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Coupound Frep., Yield 4
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VI () 7 &3 69,11

{

SIVITT (23

Ve
e
LAl
e
oo
—

Rt aid

P
v &,f-

o
~—
e
-3
r
@
H
i

C
Y vy
(1. G0 ¢ 75T
RS s Al i 13 O3 ey 3oy
nand Y (\J) Ry 3 f e ! i
S (o) s y 7L O
Lo L s . (ds Yo
K ory A
(12} e i B o0k

VI “ 7 90 o [SURS

e
u

NVITI (o) 20

TIIX (1) 10

il d

— ry

[Wraeie

H.79

. v RV
59,1 {a 8&,,

Loy g o ey '
;do)gl') 0T

25,08 6.80

TN

=Y P Y S
7 01 e D J e O
L X% A s A
{8 o416 O e D
Y s - oo
H 1) '3 \) (9N R RS
e T
DD s e 4l

e

7o T
(D el uoL'\)

e [ad Ty~
J—-,-V“ \lo‘»)/

stollizing
”“‘ijtﬁmljébua
g e {‘”’_Lt
atom of C.
(59).

Y {J &zt
PRerf,

a .
golvevw. G5

not 'bm
h‘(‘\ j QOO
11:‘:3 odiur

HCould
(‘?Lri ) ®



102

TARLE ITI

ULTRAVIQLET AZSORrTION 3TrIECTRA OF DINYDROPYAIDI

b
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BEVIT
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[92]
=
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o
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'iT' At S A U T Y \':,.‘ et - 4
UL T DGO {2 Q0 14000
s /‘!: ) . 1 )OUO

R er A A e TaTe) oot ey Sy e
.JL.U\J{.L L .L 154 Q% ‘~) U 2 .L [} fegers] '\,.}\J

240% 9800

L rvw‘y
KT

XV

R .
N V1T e

]
[
[

AQWO SU5 0 20000
iy ey e Y

<90~ 500

i ?”WOJ

Xl o@O 4000 ' 296 11000
‘)90 6800
13800

XLIT 260 10800 508 23000
234 11400 236 19000

1< & Woin methanol. b:':’ ar Ops of 61 hydroch
to the absorption cell. ®Inflection. “Deco
1 ¥ s are estimated.

dloric acid added
mposed in sclution.




TABLE IV

ULTRAVIOLFT ABSORPTION HaAXINA EXMHIZITED BY 3-3UBSTITUTED
PYRIDINE QUATFREFARY SALTS WITH VARIOUS ﬂSIC REAGENDS

Compound D (mp) &

NO. Reagent in Kethanol or A Ratio®
xI Sodium 258 0.72 c
nethoxide 515
XV Sodium . H8e 2
carbonate®
XVII Jodiunm . =87 2000
nethoxide” D& 14200
HVIT Sodium N 9000 o
¢ :1761.110 wide™ 14200
WVIT Sodiunm _— ARG 0.8z h
maethoxide™? 3535
XITIT Sodivm . 2 E6 8200
sarvonate
yIv i <38 12600
. 555 3500
e i 270 10700
SE519) 4500
WVT i 268 12400
55bsh 2800

XVIT i 288 10400
: o8 9400

&, L ‘
Ratio of absorbancs of short max over longer AJY.

30lld reagent added directly ﬁo absorption cell, P%klhv
replaced by one at 264 mu afiuw standing overnight. “Solid
product obtained by adding solld sodium carbonate uo gn
agueous solution of the gsalte. C“Uh%”um changed to 308 mu on
addition of 6N hydrochloric acid. ithanol SPIVPﬂt. E3houlder
observed at 475 mu which decreased rapidly. “haxima replaced
hy one at 264 mu on addition of 6N hydrecchloric acid.

liaxims were observed after these salts had been standing for
2 days in 1i adueous sodlium carbonate.

U
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uolvmu i

G-subst .

IR P ]
SAINDeT LN

osition of

-
HSand

O (in cm.=1)

1. (&) 2. 3, L, 5. (b)
I CHy CICHzBr 3080 1697 1625 1595 1515 1450 1425
11 i-amyl B 3040 1700 1630 1595 1518 1460 -
117 CHulr 3040 1687 1635 1595 1500 a5 1415
IV Frllo Gl 3030 1650 1625 1587 1507 1460 . -
v ClizCHzCTo T 3060 1698 16440 1593 1510 1465 -
VI CinI 3050 169QA1635;1593 1513 1455 1410
VII Fhlle Ol 3040 1700 1625 1590 1518 1440 1415
VITT 3010 2260 1637 1580 1510 1450 1435
I 3060 172% 1645 1590 1510 1455 1408
B TodoleC 3050 1733 1625 1590 1505 1455 1428
71 FhCTe0H: 3070 1737 10LO 1585 1500 1455 1S
NIt 1~-Anyl i 3030 1670 1628 1580 195 452 -
TITI Lodo led 3060 1665 1630 1585 1500 1Sl 14509
TIV CHpr 3050 1665 1637 1578 1510 1452 1420
kY PLCHpCEGRr 3020 1873 1635 1580 1505 1450 1410
HVI FhCOCHo Br 3010 1675 1638 1587 1502 1,55 -
XVIT PhCHEsCL 3020 1676 1640 1590 1507 1452 -
NVIIT CHxI 3040 1670 1635 1593 - - -
KIv Phiincl 3080 1675 1662 1583 1510 L5 -
W FuCHzCIZBr 3040 1677 1640 1590 1505 114163 -
g PhCH2CL 3060 1700 1635 1585 -  1hL2 -

m S M=5 W= n i~3  wW-m

Tull i
650
ethyl bromide.

1300«

J e

Ealocarbon oil frowm 4000-1300 cmg =T
OCourtesy of
CIm(lmﬂl””“l( 1) -

He QJ I’

E

in Nujol from
(5=-indolyd )
arquovl h}df@ﬂhlorlde.

c Q-
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TLBLE VI (cont.)

Compound Humbor and Position of Band éim grie=+)
_‘NO' 6. 7 8' S‘JO 10. 11. 12- 130 m. 15‘ C) 1@0 <d>

T 1350 1195 1140 1108 950 915 878 838 775 782 720 660 685

IT 1330 121C 1142 1110 955 920 895 8L3 775 750 725 675 &53

TI1 1320 1212 1125 1106 952 928 897 832 775 =~ 725 670 -
v 1340 1215 1140 1105 950 922 893 &40 787 75 -~ 680 655
i 1330 1210 1137 1118 960 920 <00 835 795 738 - 683 970
VI 1345 1220 1152 1120 970 940 <13 845 800 753 735 078 665
VI 1355 1190 1140 1110 960 725 890 843 770 - - 670 055
VIIT 13h5 3212 1147 1120 68 9u0 898 840 770 - - 600 -
1% 1355 1213 1140 1108 975 22 683 628 792 793 720 G&5 ou0
X 1337 1200 2185 1122 975 933 900 £50 705 Tus 735 005 OG5

LIT - 1323 1203 1157 10Y0 950 Y17 GES E50 790 780 720 o786 685

LIIX 1320 1205 1152 1110 952 932 905 €35 740 757 - o75 660

KLV 1325 1215 1155 - 965 916 €90 850 92 -~ - 470 050
X 1327 1212 1143 1115 975 940 895 €37 790 752 - 677 o0
VI 1315 1212 1140 1105 965 94,0 918 855 795 -~ - 0B85 665

WIT 1350 1212 1140 1125 972 938 <00 835 788 770 720 678 688

XIX 1350 1220 1153 1107 955 $h2 905 835 -~ 755 723 685 660
WX 13543 1220 1160 1105 950 940 920 852 785 705 - 678 693

KL 1355 1207 1130 1118 960 930 898 852 763 737 - 040 70
W= m=5 m W W= We~nl W= Wl Wl M=5 Ww-m S wW-nm
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but with diuwinished intensity. ~-'l-/3 vhe mflotl"‘dl~é-car—
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eh\“led by CHClp solvent. 8&Band present in purent quater-
salt at same positicon with approximately equal inten-
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Coavounrd
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Humber
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13.
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Fosition

14,

15.

of
16.

18.

19.

(in cu.=1)
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LIV 1255
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RVIIL 1295 1225
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T T s 1235
I 1255 1915
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sity .
HIH-CYS789,

Warner . We Ty waalk
nite.
divvdropyridine.

Ve .
Piledivm band .

1
%

Q

D2PEC

hl-b@uzy1~5_hydrazido-1,4—dihydropyridine.
Fleob mzyl=d-Cyang-
trum courtesy of J. H. Bupple.

bang .

d-dihydropyridine.
trum courtesy of G. H,

DAY,

JSpec-

Uvery strong band due to dithio-

9z, 6-dime thyl-3,5-dicarbethoxy-1,4-
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TABLE XI
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MIYTUR
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()

N

o Dl )
A S
Compound Redwced with Sodium Borohydride
HO . Maxima () and Txtinction
10~41 in Hethanol 10-43 in Water
T H64 47000 H100%HE
410sh 38000 2800¢
v T AL PN ey . Ny g
11 e G‘l‘ 3 ‘CIQOQ ,’)64‘ “’J:&C,\)DUL‘;%
410s1n H80049 445 4£200¢C
I1r S0 44000 450088
41 58N 40004 3200¢
T 440 2500¢
- H55 50008
e 23000
S2004 1100¢
¥ITT 570 70004 =70 24000
475 5000°¢ 4380 10008
VIV 15008 24008
oo 21.00°
v : 50009 475 18008
TH008 575 54000
VI SO 3570
470 480
HVIZI 470 485
o174 a7
T 564 54000 H68 32008
410st 7008 425 4700¢
TLIIX 560 B5008 5860 58000
485 53008 500 = 5008
KLIv 55008 555 41000
LV dd a
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TABLE YXIII

=

ORFTION ZATDS OF THANSFOHHATION PRCDUCTS OF -1
IHNYLel,4=-DIHYDROFYRIDINE(ALIT) 1700-1500 cm.

H{LIT 1870m 16180 1568%s 15708 1518g

R i NoEn T Y APEY) i A Y S oo IS AT (S O <O B sl sl sy T T
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N i i o o 4 I AT (R P
L 1E70s8 1681 5m LoW3e 1560s  1&820s

T ) TP .
1890z 187<s
i U T e S
..t’ h)x} ERSIONEH dd Aol

Y Y LR e ey
LE0sw 15685s 1557=

- . -
LV 1700 L685s l#dr s 1810s

S50s
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