by

HE URIVERSITY OF %&amﬁ '

anery 1924,




BA ALKALOIDS.



ii.

§dd.

HCOMPOSITION

ﬁ?%@ “

flecent develspmente in the econstiftution of guinine.

2. legent iwmvesiigpiione

¥oenig's formule

gallsboratore,

Cersrel for¥puls and Tate

Temenoleiure,

Work on the Zynihesie of .uivine sng 1%es Allied

Substances and Produnis.

i. %&g

Synthesis of the "second hall’® and its ler-

ivetives,

£

Be

25

e

Synthesis of J -collidine.

Zyntheeie of cincholoiponic acid.

. Synthesis of homo-cincholoipone.

Synthesis of guinnclidine.
cyntheeis of Luinine-1iks Derivatives.
Prom (uinine Pecowposition Products.
gincholioipone
from the 'toxines®




b. with 4-quinolyl-ketones.
The work of Paul Hebe and hie collsborators.

i 8 Rt

affmen * ¢ 5

s
=

® : " Pe Harver ¢
" ¥ 7L, Bugieks w7 #

©. with AJ-piperidyl propionic seid,

Attempts at the Synihesis of Certsin Compounds Allied to the

Decomposition FProduste of the %i%@%@ﬁ% alkalcide.
4. Atienpis 2t the synthesis of Compounds silisd &o
%%%%@@%%ﬁ%%ﬁ |
fe ff@%~ﬁ@%%%w%@@%§ﬁ sgid.
b. ﬁ%ﬂ%.éﬁ@%z@ﬁﬁg%%iﬁ@
¢, from eyspacetic scid.
ﬁw'ﬁ?&%'/gw%%i%@wgﬁﬁﬁééﬁiﬁ @gi%g
2. from triscetonenine.
i1, Attempls 8t the Propuration of & 4-gubstibuted-pyridine
compound, by the condensation of Pyridine and Cavhon
lesreuchioride.
iii. Attempte 8t the Synthesie of 5 4-guinoline gompound.
Resctione with Sthyl Cisnsmsate.
iv. Atteumple 2t the Preparetion of Witro-smeridine.
. f%ﬁ% @mﬁiﬁﬁﬁwﬁiyﬁgﬁgzﬁﬁﬁﬁ%¢
%a~§¥@% the condensetion of snlline, o-nitro-phenol and
fornde seid,

Y. ctumayy of lesulis,



Hecent %é%&ﬁ@%% in the ?%%Z%ﬁ@f geiernce veheyes dnlo the
gchemical %@21@’% new %%%2@@%, that of gyntheticsl chewminiry,
whose scope todasy is all-embrecing, and %%,@ resuld ail sub-
stances, bolh organie snd inorgenie, aze gubject to ite search,
%15%%1@21 chemistry forms no gmell part of orgsnic chemistry
gnd on secount of ite connexion, not only with the chemical
world, but aleo with the medicsl profeseion, 1t eame under spe-
ﬁﬁﬁi‘iﬁgﬁﬁ%ﬁﬁﬁﬁiﬁﬁ #0 that foday we have seversl syntheticsl

slkaloids, while meny others of grester complexity are still

Aaaitiug Fhuir Gynthects. WRIA MMonid b %o Leni 1 newiie

%%%%iﬁﬁ‘i% one of those elkalicids and, bveinz of grest inm-
portance in medicine on agcounte of its anti-febrile charact-
erietics, stirscted muech attention, ond mueh work has already

stence. Zhe

object of these vesesrchee may gemerslly be divided imto two;

e %%3%%?§ﬁ§%,%@~%%@ eynthesis of guinine is

necesBary

to prove the siructural fowmule o’ this suvstsnes.

. b. commereisl, sinmce it is desirable to find some econom-

ical synihetical substence with similar physiological §§@?%§%§%$$
but not possessing some of ite @%éaaﬁiﬁﬁﬁ%ﬁﬁ~§%%§ﬁ%i%%§ €efs ite
bitter %%@%%¢ gto. z

The syntheticsl work may gemerslly be divided into the foll-
owing three groups; '

8, the synthesis of guininic seid.
b, the synthesis of 'the second helf!®




Go The gynthesis of guinine-like sompounds.

wainine decomposes into two parée, the guincline nucleus

 oceuring in the form of guininiec @cid or ite derivatives, and the
'second half® oceuring in the fove of meroguinine.

The firet sobetence, guinie [er guininic seid) has been

suceegeinlly synthosized, bul ¢ pimpler wothod than the pre-

gent method iz woye desirsble. 7The chisf problem now, however,

iz the synthesie of mesoguinine, which 1no one hes o8 yet been
able to seeomplish, and which today stende o the great barrier

to the successiul stleinment of the shove-mentioned sims., 1In

the thirzd divieion, however, many compounds have been obteinmed

which ar¥e somewhat nllie. fo guinine, but the nmeln produet it~

gelf hoe not yel beern gynthemiszed,

% - The present paper ir sn gecounl of fome wore done %%@%»%@@
object of preparing some eubstancee thet may be relsted to
meroguinine or other decompositien produots of guinine., The
fivet pervies of attenple were made %E%%fﬁﬁﬁ shjeet of prepazing

gome substonees thet wmey be in some way rvelsted 1o the decompe

oeition produetr belonping to the second haelf, It wee onr pur-
pose to use 2e an intermediste product, the Ay-nitrile of sceto-

seetle ester having the formuls

Subsequent sitenpits were (irvecled st the preparstion of
certain derivatives allied %to the decompositicn products of
guinine, belonging tc the cuinolime nuclens, Amongz these we



had tried to prepare 4-subetituted pyridine or guinoline compounds
which are in genmersl guite difficult to prepare. The last attempt

wae 2t the preparation of nitro-seridine by the foliowing

methods:

@s Ly ths uee of v-nitro-diphenyisnmine. ’

b. by the condensation of aniline, s-nitro-phenel G
sgid.

“he produsts yielded by these two veseotions were found to

. @iffer 4n thelr chemical hehaviounr, throush certain phyesisal

properties seemed Yo be similar, The sconclusion srrived ot was that
the resstion with b. Gid not yield the mitro-seridine, but some

ather subalance.

The fimel completion of the various problems was prevented 4

Wy my sppointment to w present position, where I heve ns oppor-

tunity to earry on work eon sceocun

{ of the lack of an %ﬁ@%ﬁﬁ%@@?

eéguipped laboratory and the grest diffienlty in oblaining the

Teguired orpgsnie vesrents.

I wish here Lo expres: wy sincere sretitude snd thenks %o
Pr. He P Armep, Professor of orgenic chemistry in the University
of Uenitobe, for hies volunabls ﬁ&%ﬁ%@»&%ﬁ gugreptions during the
course of the year that I epent in hie luboratory carrying out

the above experiments,

Union Jdddle fehool

Pa-ti genton, Feter uar
CHINA.
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i. Recent Developments In The Study Of The Comstitution 0f

The Cinchope Alkaicide,
BRHEE LD H G PR A SRR YR RN YRS EO R PE LRSS TR BT EEEE

1. Zoenig

s Tormula.

The immense 1%@%@@%&2& on the subjeet of the consiitution

of goinive and einchonine furnishes meny interesting seoounts

in whieh ithe struclursl formpls oF thepe subetances undervwant

ny redicsl ehanges due %o the various newly-discovered pro-
pertiss bromghi forth frow Bime %ﬁ tive by the various inves-
Sigators. Perheps the ﬁﬁ?ﬁ%kﬁﬁéafﬁ &ﬁﬁﬁ&@% e %%%'@%%%ﬁﬁal hig-
tory was ewbodied in the dissertation of Wilhelm Koenig (1)

"Ueber dss Ucrochinen und Usber dis Cometitution der China-

glkeloide, iv which he summarized the work dome up to ithet time
%i%@é}a He showed by & suw

rery of the regulte thet the iwo

formulee most probeble were those of vom Miller snd Rhode and

hie own {(Chart I-Formulee I and II). DBoth Forpulse, however, did

guately explain in deteil the chemiosl behaviour of the

%5% zie

:1kaliolide. Since thet fime, however, the followins formmlse:

yiz: 111-VI, have sles beon proposed by various invegtizatore.

28 we shall reeé ir the lster pagee.

1, Xoenigs. fimn. 547, pp- 145-252. (1906).




Chart One,

ﬁ@%g%%%&%z@xyz Pormulas Propossd By Zﬁ?@%%ﬁ %%@%@ ?@% @ﬁﬁ@%@@&ﬁ@ﬁ,
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1
Formmlae I - vonm Miller snd Rhode.

%M ?\ﬂgaiﬁﬂ’% 4

Kosniga®

, %?-——.?%fg CH. GH:03

CE—CE—eH, 00 iCH 7’%{-——— CE—CH.CH=CH

Formuls . Formuls VI




Soonm affer Zoenigs® peper wes published Paul Babe and hie
eolleborators, who for ssversl yeuzre @%ﬁ‘%@%ﬁ %&?ﬁgingaﬁﬁfa
series of investigations on the cinchons slkeloids, dirested
their sttention %o thie phase of the soustitation, Xoenigs, in
his peper, %i@%@ﬁ the superioriiy of his formula over that of

Biller ané fnofe, but thers was ons aﬁ%g%&@%iﬁg weskness, and that

tbozines?

wae with rogavrde to the ozimes of

Rebe's first paper on Ehis subjeet was publiched & fow

months (2] sfter Xoenige’ ir whieh the anthor reviewed briefly
the fermer worke ané showed that from the conversion of eincho-
into %he imino-ketone, einchotoxzine, - the follewing change:

murt have been effeotes:

|

showing thereby that the C atom is @ recily linked on one hand

t0 the N stom of the meconé group, and on the other hamd to the

{0H) zroup, {Pormulaes II and III). The twe stroctures possible

are, firet, ap in Xoenigs' formula, wh

ere the CO group in cincho-

%%xi%% lies %é%%%%%yé%: Zroupe givine his formuls

for cinchonine, formuls II: while the eepond popelbility is shere

the £O group is Saken ss being sdjsecent Yo the guinslive nucleus
romls 111, _‘
male {II) 4= Parthe

¥ capable of expleining the

foenips® ipy

decomposition of cinchene into lepidine énd meroguinine which

2. Rsbe snd Ritter - 4inn, 850, 180-202 {1908).



he sccomplished in 1900 (3] =e¢ eshown im Bquation I.

H%@i% resction was taken to show the presence of 20 atoms

in the conmeoting side chein, with the H-stom adjscent to it, in

both cinehonine ané cinchens,

Aoeniges expleined %%ﬁ%'%ﬁ the

%ﬁ@@@%ﬁﬁiﬁﬁ,%&%% cinchonine @%'%géﬁﬁigﬁi% loses two hydrogen

stowms yislding cinche

v CH = ¢

However, Hhis for

spe which way be

GH.GH30H

reprepented thus;

the chemicsl behaviour of the oximes of cinshotoxine, only one

%ﬁ“%%zg& having beszn obiained, viz:

mons-1g0-nitroso-cinchotozine

{4}, This compound, together with ite mothyl snd ethyl derivative,

gisided by Te

gether with & derive
fellic

aes

menn's reasction, sinmchoninie aeld znd 2 bace, %o-

tive of meroquinine snd ite nitrile (5] =8

Iso-nitroesn-

Cinchotoxine

¥-me thyl

Ierivaeiive

# i e

HYeethyl

%@%%?ﬁ%&?§&

Cinehoninie soié

,f—
Y-=auins-cuinsiine.
S :
deroouinine

+

¥eroquinine nitrile

Cinchoninie asid
Y*%@iﬁ%‘éﬁiﬁﬁiiﬁﬂa
Meroqhinine

%wﬁﬁﬁéég BE L0~

guinine nitrile

Cinchoninic acid,
~{;%%éa@¥%%§ﬁ%i§§%&
%%ﬁ%%&iﬁiﬁﬁ

%w%%%?i+%%%ﬁ%

géﬁﬁﬁﬁw nitrile.

In the cepe of N-methyl-iso-nitrose-cinchotoxine the re-

i

i

:%re g‘a ?gﬁgfgw &%&» :@13&.@ f}%} o
4, ULiller snd Rhode, B, 28,1089 {1895).

6. KLoenige, B. 27, 900 [1894)

snd B,

i i

0, 1832 (1897).
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zetion w2e represented by the chart II.

Vith mono-iso-niltrocc-cincholonine we obtalin weroguinine
&ﬁﬁl%@?@%%%ﬁi%@ nitzrile é%ﬁ%@@é,af the Femethyl ﬁ@yiv%%iﬁwgV
Thie veaction wes compared with s former ome where o-bemzil-

BoneELY

yielded on trestwent with F¢i, , %%ﬁﬁ%?& benzimide chloride
gnd benzonityile, both of vhieh e2n yield on Turihey dceompos-~
ition benzoie scid {6). This rvemction mey be represented thus:

%5 e ’%i? - {24%%5 . g %‘“‘gé%

] e
¢ éﬁgé—; « 20 = U Hs % Rl BN

o-benzil wonoxime  benzoyl benzimide Cli.

Baie resction will, when epplied Go the oinchons bases, show

that the C{0H) zrowp iz not otimehed o another methylene gﬁ%ﬁg

snd then to the guineline mucleus, but i diveetly sdjssent to
it snd, therefore Habe favored formule 11X, Thies formula doss

not, however, explein the formstion of cinchers as wsll as that

of Eoenige andé Nebe thersiore proposed the assumplion that in

 the tramsformation, there is o rearrengement of linkeges.

The proposel of this formals Gurned Koenigs' sttention %o

thiz phase of the subject, and soon in %@ﬁéﬂxﬁﬁiﬁﬁ”ﬁﬁﬁﬁ Hernhar
and Ibele {7) confirmed Wabe's formala for cinchobozine, by &

etudy of the behaviour of the oxime of H-methyl cinchotoxine,

with Beckmenn's resetlonm. Accor@fng to theoxy the substances
of the two proposed constitulions shonld behave as given in the

@%ﬁ%ﬁ? * E,Z 1.

o

Bo Roenige, B. 27, 900 (18%4) snd B. 20, 1522 (1897)

6. Ann, 274, 4 (1895) ; 296, 260 (1897) and B. 27, 306 (1894).
7. Hoenigs. 71, 648-852 €1ﬁi?},
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This resction wae carried oub and & yield of 6% cimchoninis
a0id end 434 of 4-sminc-guincline was shimined. ZLater work showed

thaet besider these fwo produels there were present sise 4-enmine-

ethyl-methyl-3-vinyl-piperidine, or H-methyl-homo-meroguinine

nitzile sni H-methyl-homomerocouinine (8). Therefore, Xoenige asc-

knowledge Rabe's formuls for cimchotoxine, but showed a prefer-
enes for formule V, which had been proposmed peversl yeorse previcus:
/%y the letter ﬁﬁ%@ﬁﬁigﬁﬁﬁz§ $hie Tormuls having dinstead of the
garbonyl group, 8 pecondary %Eﬁ@%%liﬁ grouping in it stesd.

o %@%%ﬁfﬁ‘% wen %ﬁ@%,@%;%%@%@ﬁ %§ the work of Hhosde anéd Ap-
tonsz (9}, who studied the sation of %ﬁ%ﬁﬁﬁmﬁ%%ﬁﬁﬁ%@‘%ﬁé af

on gincnotoz

ine, in sbeclule slecohol, and in nitrovenzens snd ab-
solute zleohol, & better yield beinz obtained iv the latier soze.
4 sodium derivalive was yielded by the reselion, which was not

Gecomposec by tvestment with carbomic eeid. In this resction the
nitrite acted s= an oxidising szent, cinchoniniecseid and s group

of products from the other hal? of the

molecule was the rewnls,

%ﬁ% among

811 these no trsce of meroguinine ean be detected (10).

This Teet proved that the gyvoup CH,.C0.0H, is sbeent, the ear-

bonyl group being & veotly linked to the guimoline nusleus as

showe in chert 1V,

{11} obbeined an intermeciate oxii

At the same Lime Tabe

~ abion produet sinchoninone by oxidising the sliksloid with chromic

e8id in suifuriec sei€ or glociel scstic asid, This subniznse hae

A e, z R E 5 y = O sy R R

’ B.40
o
10, B. 40, 2529-2358 (19

£2875-2882 {1907).

071,
il. Bsbe- B, 40, 3655 (1907).




the fﬁﬁﬁﬁz%’ﬁ/qﬁzgﬁzﬁﬁ g%'éﬁff%?% from ginchonine by 2 earbon
atoms, and hss the properties of & bese, a phenol end o ketone.

%ﬁ sxidation it gﬁ@%ﬁ@@.ﬁiﬁgﬁﬁﬁéﬁﬁa aeid and meroguining, end siso

@mi%m@ ksto-enol bautoms

srism, ?i@iéiﬁg %@%%4&? oxime end an
@f%&ﬁw%@%@tgl %%gﬁv&%iv% {12}, |
,é@31 ﬁ£%?i%% decomposes the bose produsing siuvchoninic seid

end an oxime C,f ,B=N.OH, & resction similar to the fomation
of ﬁimggatgi %%ﬁ%%i%% from ethyl-pethyl aseto-acetete {15) thus:

CH.00,0B{CH,) L000R — OH,.00.C{50H).CH,

z¢ sompared with
€,,8,.0,0 + HONO — G, 8 N.C008 -+ 0., H. §03

Epowing, therefors, the formulas for m&%&%%ﬁﬁi&% he showed

wt Lhs a%iw; %%&% be d@%ﬁﬁﬁiﬁ%ﬁﬁh?zagiﬂ%?%ﬁﬁ%&i%ﬁ%@ ﬁ@ that szin-

choninone whst %@?@ the formula U1, %ﬁﬁ the pehavionr si %uﬁ% -

substance Shus ?ﬁ%ﬁ%iﬁg,ﬁg the existence of a,ﬁﬁﬁaﬁggﬁg.glﬁagﬁzzé
A%&@%@i@g@ gigi%g for sinchonine the formuls ¥, £o %ﬁ% %@&g%ﬁgﬁx
way ropresented ze in chazt V.

5%111 further evidence ss to %ﬁ@ %%@%&%@1&%& gfr%ﬁiﬁ girue-

tezre wse furnished by the asmalogy wilh the behavicur of cerisin

other slksloids, The rearrangement of the alkeloids to hei

%@%ﬁiﬁ% into %%%%wﬁ?w%géfam%@%ﬁ%ﬁmﬁaggkﬁ@zﬁhizﬁ {141,

The transformation of nercotive inio the keto-base tekes place

12. Rebe snd Bushelz, B, 41,62 {1908).
1%, Heyer snd Zublisk, B. 11,322, (1878).

i4. Babs ond ickermann B. 40, 2013 (1907},




sceording o Hoser snd Freond snd Frankfurter (15} hy heeting

the methyl jodide wilth slkell whieh produces %ﬁﬁ%ﬁ%&&iﬁ%; This

ie %ﬁ%@i@& ts the shapge from cinehonine wethiodide inte wethyl-

~&§ﬁﬁ§ﬁ%%ﬁ%ﬁ@¥ g8 in both osser B Ting was ﬁ%%ﬁ%ﬁ sitended by ihe

Gizeppearance of the sls %%&Zi@ ﬁgugﬁzyl group with the gimult-

sncons formation of the ketome group, this chanmge, in the case of
nareotin, taking place with the hydrolytic cleavage of the lsctome
ring. L

% second speleogy wae taken from the formation of cinchotoxine

frow ¢ipchonine by heebing with dilube scetic seid. Harcotine
heated with dilule acelic aseid for 72 hours st 108-110 yislds

also the keto-bese sitended by snother by-produet {16}, 7This

ehenge was repressented thue {17

Sornareeins
%ﬁ%ﬁ@%ﬁﬁ%—————————%ﬁﬁ%ﬁﬁyﬁ%%f”’///”/ *
: ' \\\\““~bﬂ%&%ﬁiﬂﬁ st Beoonine.

Cnoscopine wae shown o e an i%@%%f‘%ﬁ nersoting @nd on

treatment with scetic mcid, as sbove, yielded ihe ghove desompo

ition produsts. Sormerceins will not be further aitacked by scetie
a0id and therefore sinmilar in gondust io cineholoxine,

Prom thesgs two obssrvations, viag:
8. the decomposition of The methiodides of the alkelodds into the

Zeton base, snd

Be The chenge to the kelo-base belng accomplished thra the sstien

15. Reoser, Amn. 247, 167 (1888).
Freupd =nd ﬁ%ﬁf¥fﬁgﬁéﬁ Ann. 277, 57 {1892},
16, Filler snd Rhode, Per. 27, 1189-12%9 , §Zg%%§ %%,%ﬁ%% {1895}

1%, gmith, Pharm, J.tresme. {3} 9, 82. {1878},




of dilubte seetiec scid, ﬁ%ﬁ@%” ine vieldins cipchotoxine avd nar-
cobine yislding mornsreeine,

The sonciusion arrives st wes that there existe in hoth slk-
aloids the group B.CH.CH{DH].

Yhen ginehoninone wae identified Habe spain suployed this

‘method %%.%%% ketone, showing the smalogy betwesn this schetance
and tropinome =né codeimome, thus farther sirengthening bie own
Tormuls,

Homee, of the five formules, the ome that is universslly sc-

gepbed today ig ﬁ@gawiﬁ Yo The mege ol eviience %%ﬁ?&?ﬁ% i%

sipce 4%

snewszs to the best sdvanisge not only the chewiesl pro-

periiece formeriy kpsen, bul pressticully sll the provertiss regent-
1y discovered, vizg: | s

tion cinchonine into sinsbens

{4} the trameforms

{41) the bydrolypis of cinchene inte lspidine and mercguinine

{4i1) the decomposition of iﬁ%wﬁiﬁzggﬁﬂﬁimﬁﬁégﬁxiﬁﬁ into gine

ghoninic seid and meroguinine nitrile,
{

iv} the formetion of cinshotoxine and sinshoninone, whieh ave

enslagous Lo the shange in weny alkalpide containing certain

groups in comzon.



The Structure of Juinive.

The bulk of the work reviewed in the fo

rmey puges hug been
déome with cinchonine snd from it the consiitution of yuinine wae
geveloped. (uinipe Siffers from the formey glieloid by the resi-
due of ons methozyl zroup iwﬁﬁgﬁé? ené ite decompesition products
and Gerivetives form two persllel series differing from esch

gther by the some amount. %hus:

Cinchonine

products quinine produete.

Oziséetion Ginchotenine : onitenins
Cog H 20293 : ' g ,58 22% 2 B

apd Cinshoninie seid qaininte setd
€0 égg?%i}z £, %gqu

with P01. Ginchene (uwinere “
%/qég"zo%‘z ﬁzoﬁgzﬁzg

Ginchonicine <minicime
C /gl 00 : G208 24820,

gxidstion Cinehoninone wuininone .
k G gH 0 ‘ : € 208 2 0120,

Witk these &nd sther evidences it wae shown that guinine

is wono-methoxy cinchonine,
. The decomposition producte sre ginilsy to those of cinshonine,
the part involving the *second half’ beins identicel in both sases,

ghile the audnoline produsts sre pe-methozy derivetives of the pro-

duets obteined with einchonine. Since guinine yields guininie zeid
ingtead of cinchoninic seid, se iz the pase of clnebonine, ond since
ghinic =zeid is pemethoxy-cinchoninie 2cié, the methoxy group must

b2 situsted in the G-position of the guinoclines nucleus,

Purther evidencee of this last faect ir furnished by the

hydrolysis of cinchenme and guinene, £or when heated with phos-




phorne at 1789°C the follin 4

ng resgtions Took plece:
G, 2.8, + BHD —> G, B0, + 0,08
Ginchens Heroguinine Lepidine,

-+ ﬁ gz% ——— ﬁqﬁ;y@éﬁ’z + $10§§3%€%§%3§é

Hersquinine Se-msthozy-lepidine.

This sgein showe thet the methoxy grovp ie in the 6-positioen,

way conclude that guipime is G-methoxy cinchonine.
work the lster decomposition products of theso sllhaloids
similay proofs were devived, and Lherefore lodsy, ressoning from
the formuls undversally sceepted for cinmchonine, i.e. formuls ¥,

we obtain for guinine the formals;




€es Pork On The Synthesis OF (uinine snd 1%e Allied jubstances.

S g i e R e SN S e

%%% provlen of the g?ﬁ%%@%zﬁ gf suinise vwoy b roughbly
divided into thres parbs, viz:

{a) the %ﬁﬁ%ﬁ%ﬁ%% of the guinolime nueleus, i.s. guinie
agid.

{b} the synithesis of the %second helf' i.e. compounde with

the guinvclidine ring, 2nd loso homo-meroguinine snd H-methyl-

On the Pirst division, thet of the synthesis of guinic scid

fopethey with their gille. gompounis, wush workr hae alveasdy been

ie%‘ff‘g

accoupliched, meinly Shrough the work of Heuffwann end his go-
‘workers during the years 1911-1915. The quinuweliidine ring and

meny £llijed coupounde heve been gynbhesizsd, wut the compsends

meroguinive end Nemethyl-cincholoipone have nol |
built vy YW sny investigstor. 4z %o the condsnsetione of the two
helves, the recent wrk of ipvestisators yielées interesting
guinolyl ketlones, nmeny %ﬁ’%&iéh éiffer from the origive]l slksloids
by 2 small wevgin. However, with zll this work, & complete gyn-
thegle Zrowm plumple orpanie compocundes bag nol yel been sscomplished,
what hos been sceompliched belng sllisd derivatives, or slse proe
duesse ﬁ%%%&ﬁ%% by reasctions %@@1@?@@@ desomposition prodnets

of the cinchons slksloids.



Synthesgie of ﬁ /ecllidine.

fzaas/ %\Q%meﬁ%
_‘.

{CH)CE,.C0.0H 0000, 0 .,

6000, H, + CH,0000,H, — 0408 ,.6000, 1 ,




'he Synthesis of The Second Helf end Ite Derivatives.
R e B e
2. The Synthesis of <G-collidine.

- eollidine, 0,8, B, or 4-methyl-2-ethyl pyridins (VI}
wae recently synthesized by Leopsld Ruzicke {18) end Paul
Hebe {12) from 44 fferent vemctions. |

Ruzicka's syntheeis wes pocomplished thra the g?%%a@% of
Z-6-d1-pydroxy-F-coliidine {I1I} = subsiance formerly synthesized
by Guaveschi {20) ané later by Hogerson snd Thorpe (21).
| Guareschi ‘e gynthesis wes sccomplished by hestine T ~gyane- s
~methyl K ~sthyl 2lutsconinidés {1} sy %ﬂﬁﬁﬁﬁﬁwﬁ%‘ﬁmﬁiﬁgﬁgagya
4-methyl-S-ethyl pyridine with hydrobrowmic seid, frow which 2-6
hydrozy-d~ esllidine was produced, %@%W%%%% substoence wag ob-

faized by the condenssation of ethyl-aseis-~zcetate {VII) and

gthyl-cyano-ethyl-scsto-apetate, with the ais @ﬁ‘%%ﬁ%aﬁ,’%%ﬁ

eysno glutaconie ester (IXZ) being then oblainsd, subscguent hyd-
f@%ﬁﬂi% yielding the G-eoliddine. f%@g@?%@ﬁyaﬁé Therpe®s synthesis).
Starting with this produet Ruzicks trensfovmed 1% first
inte the £-6 dichlore {1V} mmmam, and thep imic ithe veno-chlaro
{V) derivetive, elimination of the remeining chlorc group yielded
%&@//3W§%%iiéi§%»
Bebve uses eithyl hovo-nisetiemele {X) 2¢ his %@%yéi&g %%ga%,

8né by condsmeing with elhyl sesiste in ihe presence o7 podium

18. Bugicke, Helv.chem.sote. 2,558-548 {1919},
19, Rebe end Jentzen, B. 54,9256929 (1921),
20. Gueresehi, Sstr,.Mem.Resle.icsad. el.Torine, 1i. 46.

21, Rogerson and %ﬁ@%ﬁ%@ dolioBe



sthoxide snd benzene ohiuined & Se-ketonlse estey, whieh on hyd-
rolyeie by coposniratis:d hydroenlsrie 2oid ip slegholie polution
geve %w%%%%giéﬁhﬁﬁﬁﬁgzéggﬁiﬁéﬁ%¢ This hg&%%z@%& when heete. with

povwéered goustic potash yilelded the desirves sompouni.

be The Zynthesis of Cincholodponie feld.

Zhis syntheeis wae Iirel accomplished by 4. Wohl and H.B, Lo-
saniteh (28). Imino-di-propisnacetal (I} on Hreatment with hyd-
yoehlsrie a0ld vseseg into ;TL@ = phtetya-hydrs-pyridine aeldehyde {11}
the %yﬁ%&@%%@%ié@ of ite sldoxwine reswoting with thionyl ehiovide
g&%ﬁéﬁﬁg 4eghloro-piperidine-B-nitrile chiorhydrate (171}, On
glimination %f%ﬁ%f#%@?»?iﬁ s6id 4 ~Be-fetrs-hyfro-pyridine nitvile
{1V) resulted, condensation of this with sodic-malonie ester and
gsubsequent hypdrolysis gave Ywo protucts %w&i%%@%ﬁiﬁ%ﬂ%mLOW%%&&?%&K»
ylie seid {¥] zepresenting the Pwo possible cincholoiponio seids.

AB=imine~di-propaidenyis %@%@g&%@%ﬁgiw%@@%@} wes propesred

by heating upder pressuve for & hours 2t 118-1206° ¢ & -chlozo-

propaldehyds diethylacetel with e satuyeted sclulion of smmonis

A

in sleohel. Cold coneenirated hyéroehlorie seid sclosss the rimg

wae then sonwerisd dnds the sldoxinme .

giving the sldehyde. This
then into the hydérechloride, snd then subjected %o the @a%ﬁ@@

of thionyl shlowide, the produst then beipe trensiorped into 3-
ﬁg@%%m<f;%%%zﬁw%%ézawﬁgfiﬁﬁﬁz nitrile by the aetion of caustie
sods, Claisen’s ﬁﬁ%éﬂﬁ%ﬁﬁgﬁﬁ.% th o%hyl nelonete yielde = product

which on hesting @z%ﬁA%&Xﬁﬁﬁ o

,ffﬁ&iaﬁ geve A-rzsendle = 8e

wyl-gnido-depiperidyl seetic aeid hydrochloride, the rac-

22. Wohl and Losamiten, B. 40.4598-4711 {1907}



Synthesis of Cincholoiponie Acid.

CE—OR—CH{OC B
f— 2 2 2,75
k1 o

CHy—CHCHI00,H ),

{v) {v1i}

OB ,.CHOE. 0O,

Y

Synthesip of lHomo-sinsholsivone,

e




emie einchololponis soid bein formed from thie by hydrolyels.

The sndd o b Lrentuny

If ingtead of eubjecting

£ %%gf rozide before hydsoiyeis, fﬁﬁ% hydrelyee  comp

wﬁ

be The O -regenic sincholoiponic zeld.

4

2 be resclved inmte ite optiesily
{23)

sas foumd thot the ginoboloiponie

The reeenmic sold must tie

aetive componente, wiich wes sccompliched by “ohl and Fssp

Thro the Lrueime salis. It
aaid of the decomposition produets of theduloides was idents

deal in i%%’%%%%%%%i%% to the dextro-form of the F-racenic aeid,

¢, Synthesie of Homo-oimpholoipone

B BB REROB DR R BB S BES
The synthesis of thie subelence is of imporbence in thes it

i¢ & step toverde the synthesis of the vailn decompoulition proe

duet of the 'second half ' weroquinine

s 1% differe jrow the latter

i& tbet il o8l ol the Tl

group iz the Z-position, it bhas the

- ethyl proup.

This eynthesis wos reoently %@%&@?ziﬁ%ﬁﬁ.%g Uoenige @%ﬁ
Ottmwen {24}, who %@ﬁ%@@aﬂg/ékﬁﬁ?mﬁaiﬁﬁ with ehlozal in the pre-

sence of zime shlorife yielding chlsrsl coilddine {I} o2 5-

- YT%trignlore-Tpropyl pyridine, fyisolysis with

ethyl-d-s-hydro;
sbeolute sleoholie potash :?%ﬁ%ﬁﬁ”%w%%?@%%»?gﬁéﬁ,ﬁ% sorylic

seid {11}, whieh on redusti wl eleohol

the corresponding i s-sinsholoipone {111}

g PN = > e .

Bo 54, (1343-13850] (1921).

£4. Hoepige end Ottnman



{11}

REL0H HH,0H
i

{zv;

Zynthesis of Bithyl-gninnclidine.

S8.CH,08 08
CH.C, H_




€ The Uynihesis of uinuclidine.

GHes B O Re L E R YR B EE B ERE B a8

whieh Zoenige %ook as the busis of the

sohonine formuls vae et gyntheained

Loeffler end Trity steitzel in 19508 (28] waile working

between The (end the v-pieolyl substances.

out the snslegy

- Eoenipe Bee showm

that Yeplooline

sendenses with & molsoules

of formsldehyle into & itri-methylol Gerivative (26}, whils the

iive yielde by the sare method depieolyl-slkine, and

the euthore thervelore endenvored 1o obbais ) -pleoliyl sikine

vy

pnlesule

galeulatine ihe smount of foreelidelywie g0 1het only ome

into combimation.

204 fovweldehyde and heated for

N

neee being the wmop

20 hounye a8t 185-140° . the rvepulline subsole

hylol derivalive Yeplcolyl alkime {4 -hydroxy-at

hyl pyridine)

{Il}. This, on merming with 700 hydriodie acid ané reé phosphorus,

was trepsformed inito tle uy

ridonioe jodide (111,

If the sliive be veduced by lLadenbusg’s method, the pirevs
fdine devivative y-pipecolyl slkine {IV) ies prodused frxom which
guinucliidine hydricdide (V) iz oblained,

Zoenigs, seversl yesrs previcns (26), obtaimed S-sthyl-pyridyl

ne (VI in sv slecheide pol-

This subetlance wap rveiuesd

by polies and slechol

36 ints ethyleguinuecididine, {12}

2B, Loeffley snd fteitzel B.42,124-122 {1909}

26, Koenime. B, 25,1549-155




The Synthesis of Guinine-like Substances.

From Cineholoipone.




.ginine Like lerivetives

5. Pron the . ninive Jecowpopition Protucte.

G OBORRECL2LI VLRI BER VLR B EREDEERE R G LR

Fl

Gincholoipone.
This gubstence was produced by the decompvsition of certain

& g2 & deoone

derivatives of the cinchoms slkelolds. It is oblaime
popition produet of the ozime of guinotozine {27) end slsc by the

boild

nn sné Brunschweller (28) by > i-hpdro-

einchonine hydrochloride with sodium scetete snd 50 scétic seid
fvom which they obtained cimchotozine, this cubstanee waes then

trere forned into the

bepzoyl derivetive. the methosulfate prepaved,

gnd on ézidsiion the F-Demzoyl bomooincheloipone

wag obleiped.

Thie substonoe wee eonveried inmic 4te ethyl estes, hydrolysed

1 homscimeholodponste (I} sné by Clufsen's resciion in

bensol eolution wee gopdensed with elhyl einchorstle oy ethyl
quinate into s G-ketonie ester {II ond ¥}, fazther hydrolysis
glivinates the cuerbecthozyl and bensoyl piving di-bylpo-cincho-
toxine {VI) or éi-hydro-quinieins {VIL), The tozine bases csn then

e gonveried into the kelowe L di-hylzo-gin-

ghonine {VII) sné dihydrocuinine (IV) ., 37 the wethod desoyibed

=

4n the

next parasyeph.

{1807} 2nd B.40,2013 {1907},
i Branschweilsy B €9,2809-8810 (1916)

2Y. B.40,648



Synthesis with the Towxines.

&)

Fuy
wily

CH, =CB.CHE—CH—CH,

e . —
€ o (JH.00
{111}

P Wi wgz



from the 'tomimes’.

Frowm the rvesult of the work on $he subetisnces elmchotoxine

snd cinchoninene Tobe wae gble %o socomplish the partiel syn-

thesis of cinchonine {31} end guinime {38}, The toxime (I} was

treated with hypobromons seid {fodiuw hyvobromite in hylrsshloric

geid solubtion) ¥iel
wovel of the %g%?ﬁg%ﬁ bromide from the molceule thyn the seti

ding the U-bromo-derivetive {II) subsequent ze-

on

thylate ir hot slecholie golution yields cinchoninone
{111}, Hedustion with sodium snd sleohel vesduced ginchonine

identienl with the origimel substence. If, irstead of usinmg oincho-

tozine, guinotozins

@ used, guiumine ls cbtained ss the product.

Commenducel’s vork.

R R R R R R R R R

. iz proving the copstitution

fxio Compendoset in 15909 end 1910

ol cinshetoxine, prepared & series of geconfary slechols derived

6 cinchotoznle., (inshotosn

from theee kebomes. UThese he nam

gete. on by Grignavd’e veegent yielded & somples

t of water, yielded ethyl cinshetoxel, C B ¥ 8t. (om)

fronm whish & eblove

uoed by the setion of PC1

By neins different resgents 4iffering dervivatives sere also

zpé _C-nsphbhel derivetives.

obiained, 2.8 the nhe

31. Rebe B.44,2088-2091 (1911)
32, Rebe snd Hindler B.51,466-467 (1918)
ls Jobed.Bodi.Pis.Hat.Bopold {i134) 1B, 38-45 {1909}




Soufivenn and ﬁ%% ey %%&,sga@@?%%

R G

W T Y e e B e i

snnfe firet papey sppesred

in ¢hieh be 2l set forth bie gtisnpis st the synihepis of

A

guindline devivetives uith the gyouwp ~UH{OHICH.E 12 the 4 pos-

S
‘\‘}

dtion {41} 1In eommexion with Peyer (42) they heve muneged %o

eloppete the 4-pide chain thre %&% {=gyon-guinolise Yv the use

of Grignerd’e veseltion, subssouent frealuent with waler and a-

wmonia yielding ketones, thus from guinie seid (I) and methyl

ie dodide the gubstenge methyl -maihos

macnes: r gquinolgled-

‘ketews (11} wae produged.

be's peper ‘syntheliche Vorversushe® {43) contad

nel an

vl benzyl kebtone {111} obbai

Gsgount ﬁﬁgéw@&%ﬁﬁ9

i

aster, mﬁ% suthore now, by employinme guinonitrile {1}, obisi

%

he substence 1 y-4=guinclyl} ketone (11} sad from

G-¢thozy-4-gyen~quinciine (IV) the corresponding G-sthozy dor-

ivative.

fecueed in seeiic seid solut 1&% with zine dust these E%%&ﬁ@%

gﬁ%&é@@ ﬁ@?ﬁéﬁ@iﬁ% thur wmethyl {b-methozy- -guinolyl) ketons (V)

o7 pethyl [6-methoxy-d-guinolyl-carbinel (V1)

ke ozimers of thege compounds sen be redpesd with zine ohlioride

ant hyérpohlorip seld, yisldins an spino-slochol,

The slky thyl orx

l-oxy-4d-quinolyl-ketonse obteines with ue

& methylens greup atieched to the cerbonyl sroup, rvesote with

el

derivigtives which condensse with aminee, and then

helogens givi

7

di. Zaul
2,
45. Rave,fumiue,Pasternack,ete. B. 46,2165 (1912)




G-athoxy-4deguinolyl-methyl-katone { 'ﬁggg i
bromine in HEs,
Hydrobromide of 6-ethoxy-4-quinelyl-bromo-methyl-ketone, (VIII)
- piperidine {11}

B-ethogy-4d-quinglyl-piperidine-methyl-ketens {1}

pallisdivn snd hyéropen redustisn

6= thozy=4-piperidine- - hydrozy ethyl guinelime (11},

The Wozk of 7, Eerrer,

R B EE S E S EEEEERESEEEELSE T RE N
The d-guinelyl kebonss obisined vy Hauffmenp and Tabe and

thelr co-workere d4ffer from the true formuls of guinine in

muny respeobe. Karrer {44) states:-

"Dae zw‘@%ﬁﬁ@%ﬁlwﬁwgﬁzﬁ%»%%ﬁﬁﬁﬁz und geine Zubeii-
tutiongproduckie, welohe die neiden Forschey synthetisch
gewonnen heben, werden von ihoen chemiseh sle nshe Verwssilte
édsp Chinine suipefeset.

feines Lrachiens 1et diesge iulfessuns nuy %@éiﬁgﬁ'&azﬁw
Bar., Sic halflet so ecehy o schemetischen FYormelbild und be-
raeksichtipgs nonehe Gigenheld der Chinistrekbur zu wenipg, In
Chinin det die sekuniave Alkoholezruppe tragende Ce-atom aud
beiden seiten mit C-stomen verknupt dle Ringen angehoven
{Chinolin und Plperidin reep. Chinuelidin ring) in den
Chinelyl-sminc-athanclen tragt dasegen des glelche (-piom
auf der Seite eine offene folte Yette und keimen besischen

Rivg." {(ef. oprosite page for formulue)

sl

44, F. Hmrrer - B, 50,1499 (1917).



inclyi-kebonen.
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He thersfore endeavored %o overcome this defect by preparing

some profucte thet were more closely sllied %o the originsl form-
L

gla. This wag sccomplished by the sotien of Urisnerd’s vespent on

4eguinoline cerbozylic azeid chlorides or ifs subetitution produots
%2%%; "
wminoline 4-cerboxylic =048 {oinchonivie seid} (1)
o thionyl chloyide snd hest
Guinoline 4-carbozylic seid chloride ehlorhydrete {11}

pium fodide {111} 4in benzol

& pyreyl magne

d- guinol g&»%wyygﬁgz k@%@ﬁ% {17}
+ acetic acid, end rveduoltion by HCL + Zm.
f=guinolyl-f-pyrryl-sarbingl (¥}

there wee oblalned the following:

cy-quinolyl-Z-pyrryl-ketone end csrbhinel (VI & : VIX}
=guinolyl-Z-pyreyl-ketons and carbinol {VIII & 1x)

snd

deperethoxy-quinolyl-2-{2.5-dimethyl pyerol ketons

sarbimel {4 & 21}

The vork @f &@@gazé 3%&%@%&@

28111 closer were the sompounde prepared by Puzicks {48) re-
ianted to thoss of %&??@?; when he smnounced his results with whas
he terms mono-cyelic cinchome slksloids. wuinoline earboxzylic es-
ters were condensed (46) with wethyl-Z-piperidone, gbe., the %%@m.

duot of which wee then by hydrolysis with hydrochloric seid franse

45, %%E%%%%ﬁ%ﬁ%@%%A%,'
46. Helv,chim.acta &, 486-505.



Rogicka's suinaketones and 'loxines’.

(VIIT) o (1z) - (x)




formed into sliphstic guins-toxinmes. These subslances were then

monocyelic guinaketomes Thru the loss of

hydrogen bromide f%@m the bromider of the Tozxines.

. Bthyl einchonste {I) condenses with ¥-methyl- mgﬁgﬁfé@aﬁa {11)
into dequinolyl-3-H-methyl-Z-pipevidonyl keltone %zzz} by the use of
%%%i%%

sthoxide, hydrolysis of whieh yielde the guinstoxine d-guine

4 ’f

By &ﬁéﬁfi@@%ﬁ;%%

olyl-methyl-amino-butyl-ketone {1¥9}, Prowminpe in =
préduces the di-hydrobromide (¥} trestment with excess of lce-cold

shecholie canstie sods tranefprms thip derivetive imbo the g@ﬁﬁﬁw‘

methyl-pyrrolidyl ketone (VI),

ketone 4-guinolyl 2-0-

4-guinolyl-5-H-piperidonyl k %0

 4deguinelyl- -ethyl smino-butyl ketoms (VIII)

Gemethoxy-4-quinolyl-3-U-methyl-2-piperidonyl ketone {1x} hydre-
zg%iﬁg to depaihy

leB-guinolyle -methyl amino-butyl kebome (X}
cincheninic ester confenses with | )
{a}] -methyl-smino-hexoie lactanm yilelding 4~guinolyl-3-2-keto-

mexemethylene-l-methyl-imino-kebone {(XI} bydrolyeinmg into de

quinolyl-methyl-smino-suyl-ketone (XII)

{b} @yﬁlﬁwﬁﬁzﬁgﬁﬁﬁmiﬁﬁ@ﬁxiﬁﬁ,g%%i%i@g d-guinolyl {B-keto-
nexemethylene-1-imine ketone) fzizZE which on hydrolyeis yield
%wgﬁﬁ%ﬁlyﬁ { W%ﬁiﬁﬁ»%ﬁgivﬁﬁﬁﬁﬁéﬁ {X17).

The ?%ﬁé@ﬁ%@ %%ﬁ@‘ﬁ%%gﬁﬁ%% 8re more glosely glliied %@-%h@
@i@@&@ﬁﬁ 21keloide than thope prepared %g Zoryver, heving the
helf!’

gonnecting C-atom in the nuleesr position, with the 3@@@@%@

mnde uwp of & %ig%?ﬁ@gﬁ ring, whieh P rme the basis of the gﬁﬁﬁﬁéw

liéine ring in the original Tormule.



Rebe's Work with Piperidyl-propionie iAciid.

BB 2 B Y %% REB YRGS LGB EEY S B CB RS

&

ot

CH,CHOH.COOH GH . CH,.CO0H

N i

G
cH eﬁﬁiﬁﬁ}ggﬁi

H
g S
{11} {111} (zv) {(v)
Preparation of A-piperidyl-propionic seid,
g, —0H,,
+ , ’ q,
b
?Z%%Z I GH,, 9
00648, 3 1%—~l; : ﬁﬁ;—-£@
CHs.C0  COOR

{viz) {(vizi} {1z)

BCH—CH,
O, OCH
: ﬁ;—igﬁi CH.B2
UM
(1) (31} {111}
ﬁﬁzzﬁﬁcﬁﬁ——Tf——Qﬁz QH,—CH—CH
H, | CH,
(Ez ¢H,
SH—H—Ll. CH—L—(E
CE{OH) | ol
3, H,8.00H, Zqﬁdﬁﬂ@gﬁj
{2111) | (117}

B. Preparation of Rabe's Juinine-like Bases.




6. With 2 -piperidyl-propionie seid.

#ith g-piperidyl-propionic acid as the starting point, and

asing 1t ac the besie of the guipuclidine nucleus, some compounds

}&

very slosely elidfed to guinine were synthesized by Peul Babe (

# ‘ i
The sterting product, A-piperidyl propionie aseid, was synthesized

by the seme worker (47), but condensing 4-methyl-pyrigime (I} with

ping 4-ghlozal

 ehlorel (II) in the presemee of zine shloride obtei

pioslime (III) treatment with lee-oold potash yielding 4-pyridyl

serylic seid {IV) sabsequent reduction by sodium yields the seid.

%@2 %%%%@”3%@2%% %ﬁ% ?ﬁ%&%ﬁ% E %%@ﬁ% ﬁ’%&%ﬁ%%% @i@ %% @i@ﬁ%ﬁ%ﬂ
inie ester (VII) in bemzol solution thru the sgemcy of sodium

ethoxide, the g -ketomic ester (VIII) thus cbbainel wae then de-

g the amino-

o

gﬁf%%%%% %f i’%ﬁ? @’%?ﬁ%’}. %ﬁ%‘g %%ﬁggjg?i . %%%?gg %’%%}«éi

ketons

{4-piperidyl-ethyl)-4-quinolyl ketons {IX) or scoording
o Tebe's %é@@@%ﬁﬁ%ﬁﬁ% {49) Rubsatozenon, This substance was sug-

slkelodide, Zromination

gesfe. ss the parent substemes of the oinchonms
of thie ﬁ%%%%%@@% and @ﬁgg%%g&ﬁ% hydrolysis ylelds the product
Rubsnon {XI). | ~

Ueing guinie scid ﬁ»%%%%é%ﬁ»@m%@»%»%g%%w%ﬁm@zﬁ” i

ketone (XII) or 6-methoxy Rubstozsmon resulted, @%ﬁ@% yielded €-

%%&%ﬁy»?ﬁ banon or quinnelidyl-8- ﬁf@%@%&@gg quinolyl-4-kebone ﬁm%? ).

the similarity between thiz mbetence sné quinime (XIII) may be

ing the unseturate. side chain in the guinmelidine

giinine mey be synthesized.

s und Kindler B. B2, 1842 (1919)
B s ¥

: BB, Bz: {10n:
¥ooply, B8, B22 (1983)




ZARE IX.

" ATTEMPTS AT THE SYBTHESIS OF CARTAIN OOMPOUNDS

ALLIED TO THE IBCOMPUSITION PRODUCTS OF THY CINCHONA ALZALGIDS

1. Attempbe at the eynthesis of Compounds 21lied %o Heroguinine

2. Attempbs sl the preparetion of s 4- subetituted pyridine

Componnd.
Po AtTemple at the Synthesis of 8 4-guineline compound

% Attempte st the Preparstion of Sitro-soridisze.




¥ Attempite At The Synthesie OF Certein Pyridine

And .uinoline Dervivetives 2114ed To The

Deoompowition Produste OFf The Cinschons Alkel

T HD RN B K e WO A 00 S i O S R e e e O W S T Sk W B B0 G AR 4 o G B N e O W B A S A e S G A e A A B A R A

of the work

The following vages contaein & sunmery of some

& thad

that wae dome with the objeot of synthesizing some componnd
would be allied in conetitubion to some decomposition produsis

of the cinehons slkeloids. 42 ststed shove, these compounds sre
divided into the %two olagsses, viz:

{a} The compounde zelatsd %o the "second helf® or its desome
pogition produecte.

{b)] The compounds yeleted to the gquinoline bases, being %%@w
omposition produsts of that nucleus in that slieloid.

4 w0zt pusmery of the synbhetie work slrzeady dome by vare
ious lavestigators 1s given in the preceding gestion, The quine
pline ﬁﬁﬁi@ia namely; quininie o¥ cinchoninic scids have already
been pyntheeized, thess compounds were fairly difficult to obtain,
end the methode of synthesis now koown nre long and tedions with
unsatisfactory yilelde, and tiervefore o much shorter mothed s much
desired.

Ae to the derivatives of the "second half" the chemist has
gbill %o prepere these subetances. Heroguinime or its derivetives
have not ag yet been totally eynthesiszed, thfoush several of ite de-

gomposition products, e.z. oincholoipeonie soid, cinchomeronic soid,

homo-gincheloipons, ete., have slyesdy been prepared, Bven meroguind



iteeld will pot bs the finsl profuct desived, since the sid

& ghain

in the 4-poeition is free imetosd of Being

eitacher to the nitrogen

atom. The closer sllied subetamse must be a gquinuelidims derivative,
& subotanse sllied o the g-piperidyl propionis scid recently pre-
pereé by Faul Fabs. Though the d4iffisultise geew meny it may nod

be long before we shell see this synthedie completed, snd the desired

ebjest sttedned. 4t present the eynthesis of meyoguinine io of theoe-

reticel impertemee, 1% bLelng ueceusary to syntheeize this substanse

in or¥der to pettle ihe perplexing gusstion conmeeted with the

conptitutional formuls of %he cinchona slkslodds,

In view of the émportence of this work it wee the sbieet of the
guthors o meke some aiterpls 2% the prepsrabion of some derivetive
of meroquinine, some compound Shat may be releted to sither
meroguinine §tself or to the & -piperidyl propienic acid, snd alse
attempte al the preperetion of 4-pyridine or é-guinoiine compounds
which may be of importsnce %o the synthetioe prodlem of quininic and

ginchoninise seléds,



sounde Allled To

MEBOUINIES .
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Heroguinine, the deso

mpoeition produest of guinine, and ite allied

slkaloide, hae the formuls (o8 ;HO,. I%te congtitutionel formuls has

been the subjeet of wmueh siudy and the formuls generslly sceepied |
ig ‘

GHlCHeCH,
GH,

The rvequirvenente of this moleoude are;
1. & piperidine ring
2, 5 propyl group in the 4-position and
%, 8 %%%51 group in the S-position.
The diffieuliies in such & pynthesis are the preparadtions of

d-substituted pyridives or cuinolince, und slge thet of o sub-

stange with an unsatureted side chain, in o redueed pyridine ying

The pebhod proposed For this prepsration wee to obtein inm

the ﬁiﬁﬁ% plage & di-gyane derivaetive of the formuls
CH;—C0—CH;—CO0R
i% 3
{1}

in which the o and é%@_y positions ere oceeupled by CH_CH groups

with %%@ ketone prowy in the 4 positisn., The objset i¢ to oblain
from this compound a &i-smine cowpound (II) on veduetion, so

thet on besbing s cloped wving [I11) may be oblained than the
gliminstion of & wolesule of smmonis., The purpose of the ketone

groap im the g powition is te furnieb & point e% which the



pr¥opyl group mey be slded on by Gripgnayé’'s synthesis, with the re-

guired resgent, this resection %o be sccomplished either before o7
gfter the vedustion of ithe nitrile sccording %o $he etability of

Phe pubsisnce Lthus obteined will bave eiihey one

of the formalss IV or V., 4 umethod may be found by which the ester
group may be (yaneiormed in%o an uneaturyaled cheln yielding the
meroquinine dewivative {VI), with this substanes if prepaved,
atteupie osn be made 1o close the 4-side ghain with the formetion
of the bleyelis zing (VII} requived by the gquinuelidine formuls
{vizzj.

It wae propeesd to prepare the above nitrile (I) by one or
more of the following wayes

8. Prom %ﬁ%%@w%%%%ﬁﬁ egter, to obtaln the dl-syen-poeto-soetate
by the sonversion of the di-byomp deyivative dinte the eoyvesgponding
nitrile.

be Trom fichlovhydvin, Yo endesvor o prepare the sorresponding
nitrile.

2. From ths gondensation of oysnsceiyl chloride snd cysusgetic
geid,

It mey glso be possible to eynthesize the di-amine {II) by a
condensation of twe molesules of @ -zlanine.

The theoretisel methods proposed for the preparation of the

indtiel compounde ave deslt with in their %@%@%&%ﬁ%@ segticne, the

main theoretiocsl procese

mey be recorded ss follows:



fi ccood

\" :ﬁa ﬁﬁ’;{?ﬁz

' (VIII)
Heroguinine. Guinuelidine.

Theoretical methods proposed for the Preparation of Compounds

£llied in Constitution to MEROUUINIER.



® asttempts with Aceto- scetiec dster. ©

with soeto-mvetie ester {I) ss 2 starting poind, 4%t was pro-
poged to prepare s pubstanee aliied do meroguinine by the pres-
paration of(y-8i-gyon~-ethyli-aceto-acetate (IV) from this poind
10 proceed as proposed in the pregeding pages.

It wae found that %o prepare the dl-oysno-sompound {[IV]. i%
may be done thru the method of Pernsry (50) thru ehlozacetyl
syasnacetie seid, However, we abteuwpted ¢ prepave the subslance
thre the di-bromo coupound, dy-di-bromo-ebhyl scsto-sceitate {I1I).
‘zﬁ grder to prepsge %ﬁﬁg helide, however, 4% e %@@@@%%gy %o pree-
pare firet the genme-wmono~-brom derivetive (II) so that the whole
prosgese of the properaticn of the pibrile may be vepresoented thusy

{11}

{111)

{iv)




The main vesutione muy be stated thus:

converted into the gumms

ithyl-aceto-acetate {I) may be

browo compound (II} further browinmstion yieldins the Ky -di-brom

sesto-ascetio sster (111}, On rescting with potassium cyenide {20N)
the di-oyeno compound mey be obbsined {IV) subsecuent wenipulation
%0 fpllow e in Chaxt I.

Of the substances sbove mentiomed the mono-brom snd di-brom
sompounds have been prepaved by the direet bromination of ethyl
aselo-aceinte in carbon disulfide solution. The Ai-gysmo deriva-
tive bas sleo been prepersd sz stuted shove, but no mention of iis
oY @

preparation, ny attempte st ile preperation thry the di-bromoe

sowpound, ean be found in the refervenses aveilsble.
%%%yifywﬁﬂaﬁﬁw%@%%@~&@%%&%@ wap prepared, sccording to Beilstein

{81}, by Conved schmidt in 1896 (B2}, J4ceto-scetic ester was

éigenlved in 1-8 wolumee 6Ff carbon disnliide end bropinsted, in &

freezing wolution, left overnizht, snd the next day, the browinaied

layer wephed, drisd snd disvilled, the sarvon disulfide beine fivst
dietilied off, further purifieation wes stizined by ddstillation
in ¥8090.

A glight modification of this methsd wee given by Prof,

Lee Irvin Smith (private communication) whieh yielded better re-
gulte, Poth the nalogen and the ascebt-mcedic %%%@fgwﬁfﬁ figves

Giszolved in ocarbon disulfide before brominetion, the resuliing
reaetion veling thus lece vigorous and attended by lese evolution

of he

a%, Fuller detaile for the purificetion of the compound wee

st N

61, Beiletein, Handbuek, Supplemsnb,
B2, Conrsd gehmidt, B. 29,1045, {f1898),



als8o given., (%hie perheps mey be due to the faot that the originsl
pepere were inscoeseible in the 1ibrary).

Prow thie devivative in carbon disulfife sclution further
bromination yields the di-brom componnd which should erysitaliise
in white needise, H.P. 45 - &%, (53)

Prof, smith's prepavetion necespitates the purificstion of
the coupound thru the coppey derivetive, #ndé then yssonversion into
the di-bromoe-sgsto-scetic ester,

The di-cyano compound prepered by Bermary (60) wes obbained
from shloracetyl ¢ysnoacstic ethyl estey (11X} %y the sotion of
potessium oyenids (H0B). %he former @%ﬁ%z~%&%~y?@%ﬁz@é by the
interabion of oysnavetie eeter {1) with ehloraseiyl shlayide {11}
in ethevenl solution thru the agenoy of the sodism derivabive of

the former sompound,

asetic ester wee dierolved in & solubion of 10 gm.s of ECH in B0

ot. of water, end the recultiug mizture careiuily warmed in the
water bath $411 1% begen to coloz, when the warning wop stopped and
vhe substsnce allowed to reset, The heat of resetion was sllowed

to remch B0-80°C. snd ther the whole wese kept ab that tewperature
for 1/4 of an houy. The vesuliing vei solubion wes ihen soidified,
the eyeno-derivetive preeipitating in ﬁ%ﬁ%%&iiiﬁ% form, with & yield
of shout 6 gwme., This wee then dissolved in & 14t8le sthyl scedate
filtered from the dark red yesotlon vroduet, extracting the subetance

from solution with ether, from whish it erysiellisee in solerless

G, O T P B R0 0 SRR A SR SR WA B 0 N R NS KD RO A P e O R A 0 O S 5 et A B T e 4 # Lt

53, Epprecht, 4. 278,88, (1894)



prystals M.P. 87-89% ¢, 7
png-ageto

Instend of uepiny the shove subelence, ohlorsoeiyl oy

seetic epter, in whiech we have in the y -posilticn & chlore group,
snd 4n the o -poeition & eysne group, we proposed %o use the &i-
bremo compound, heving in both thepe positioms & brome group, from

which the nityile may be prepared.

Bernary's Synthesis of «y ~digyan-ethyl seeto-asetale.

$%§-ﬁ§———%imnﬁgi§¢§%%a 160
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igz 60——CH,.CO0R
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SAPERIMENTAL

Bthyl-y-mono-brom-seeto-acetate, CH,.C0.0H,,0000 1,

Br.
??%@ﬁ%&@i&ﬁ@ A 2 4
%thyl sceto-scetate 100 gms, 50 gms.
carbon disulfide 150 eo. 95 co. 150 gms.,
Bromine ' 128 gme, 61,5 gme.| 125 guse.

The sceto-acetic ester wees Liret dissolved in 1l-2 volumes
of carbon dlsulfide snd thern placed in sn ice-salt ﬁr&%ziﬁg mige-
ture, ené the bromife added %o 4t in swall guenititiss, vigorous
ebullition took plsee with the evolution of dense fumes of hydroe
bromic acid. Vhen the whole smount has been added the wizture ig
ileft tc resch until brominaticn is cowpleds, which usually tskes
about 12-15 houzs, usupslly overnight. Vhen no wmore fumes were a%-
olved by the mixture the reeulling substances, & dsrk brown heavy
leyer, was geparsted snd washed wit: water, the ester layer separ-
sted, oscllested and then dried im & conical flask over esaleium
ehloride. Ap wmuch se pooeible of the carbon disulfide was then
dietilled off on the water bath, & dark red viscuons liguid being
left behinde

Preparation A wes used in en slfempt at the preparation of the.
di-brome compound, 'Efﬁgﬁfa%igﬁ B and C were subjected to éi%%ii%@%i@%
in order to purify the ester, the boilimg point of whisch e 128%C at
10 mm. pressure., However, in toth cases the pure substsnce wag net
gbtained, In the case of B8, before the correct bhoilinz point wmas
resched, the subsbance started to decompose into a tarry mess,

while wag reddish vepor, together with a light yellow



1iguid distilleu over, 1In the case of € the following fractions
were obbained:

(3} 16 -40 mm. B.P. up to 100°C. @ colorless liguid, wostly
carbon disulfide. ,

(2) 15-40 mms B.P. 100-125°C, & pale yellowish 1igquid, which
turned dark on exposure to alr. Yisld abont & gma.

{2} 30 mm., The substance decomposed snd fumes pasged over into

the reeeivey and trap bhobtle.

Fluctuationg in %@%@%%ﬁ%ﬁ%@lﬁizﬁk%@%@ﬁ@%%ﬁ%ﬁﬁﬁ of the produste
took pluse as soon se the mizturve wae heated to gertain temperature,
in this cese, before & teomperabure of 120° was reaghed.

HSome wmonths later the compunication of Prof. Smith ceme to
hand, snd betier resulfe werve oblained from following his divections.
Preparation 4.

Leetoacetic eoter 10 grammes.

8igeolved in Carbon disulfide 10 se.

Bromine 12 grammes

dispolved in carbon éﬁ%@lfﬁé@ 40 co.

The egter wog brominated in the gold by graduglly edding the
bromine solutbion %o the eester %&ig@iamg Bbullition took place at
each addition, gecompenied by evolubion of hydrobromis acid pas, The
product was waegheds twice with welter, dried over celeium chleride snd
the solvent then distilled off, The red oil that remeined was
then subjected to vecuo distillation, the fraction paesing over

gt 120-150°C under 30 mm. preesure, was reitained sz bhe - mono-brom

&

gter, This product comes over, in ¥eguo as g yellow liguid

which graduslly atbtained & deeper colo?: on relesse of pressuve,



this 1iquid turned rved and on E@%g@%yﬁéﬁgﬁﬁ%g atteines s dark yed
~eolor. The major part of this substence distilled @%%% at 187-150°
under 30 mm., pressure, 8 small quantity slso wap produced by heating
ap to 150§ Over 1B00 | however, the substance started %o decompose
into the tarry mess and vepors obiaimed in the nrevious set of
experimented

Preperation B.

“Zthyl aceto-acetate 39 gme.

ved in esrbon disulfide 26 ce.

48 gms.
dispolved in earbon disulfide - 150 ec.

The prosess described was followed, the reactions 8lEo pro-
geeded smosthly, the yield of the resebion product being BB gue.
{eomewhat below Prof. Smith's resulb, which was 61 gme.) This pro-
‘Guct was thep purified in %%?@E&i porbions, the folleowing wae noted:

The sobstance was divided into § paryte end dietilled in waoue
separately and under differvent gonditiene in order to aseertain the
beet conditions for purification.

Portion as. 10 prems waeg dirtlled asg divected in the ahove
instruetions, the portion distilling over at 125-150° ander 20 vm.
?ﬁ%%%&?@% the main porbion dietiliing over at 130-138° . Tecomp-
osition began at 1B2°C snd the remaining portion decomposed inte
s charred wass. Yield about & grammes.

Portion be 10 gremmes wes distilled at 12-10 wm. pressuve,
the dfetillare being eollected at 120°C¢. At about 1E39¢ efter

about 1 grem of the distillate hae been ceollected, the substance



gtarted to ﬁ@ﬁ@%g@%ag and the &éa?iﬁg was therefore %%@@%@ﬁa Furthez
heating affer the subetance he@ cooled to about 100°¢ resulted in ell
a&%%ge in éé%%@g@%ﬁ%iﬁﬁ at 1280°C. The remaining %ﬁE%@§% in the flask
was found to consist of the 1iguid ester with some terry matter,

This tarry wmatter wes separasted from the 1iguid and then subjected

o fﬁ?@%%?zéiﬁﬁiilgﬁi@ﬁﬁ but the decowposition again tosk place as
@oon ae o lemperature of 120° was reamched, so that thie périion wes

spoilt for further purification., &ven though the presgure wag z@%@r%ﬁ%1.

i.e. at %@'%mag noe product wes obisined, but = continnsl @@@@%@@%ﬁ%i@&;~ ,

Portion ¢. 12 grammee, was plased in the flask in which decom- :
poeition took place and distilled., This wae dome immedigtely after
the sbove ezperigent, the distillstion flask having been waghed with
dietilied water, Wt & 1little tarry matter still aﬁﬁ%g@ﬁ %o the
bottom of the flask, 4is before, decompoeition again took place at
about 126°C under 20 wm. preseure.

Portion d. The remainder of the substance wap pleged in 8
clesn flask snd distilled at 125-150° under 20 mm. pressure, The
purificetion procesded smoothly ae in the firset portion (a).

t

Prom these few experiments it wae able to determine the bes

by

&&ﬁéﬁ%ﬁ@ﬁ% or %&@ purification of thie ester. The yield obiained
was about 25 gresme of the purified substemee. It ie s ﬁ@ﬁﬁﬁ%&
liguid, which turned into & davi ved on further #tending in contaet
with sir, 1% 12 & feirly heavy and @izg iliguid possessing o very
disagreeable odor, irriteting to the delicate membranes of the eyes,
especlelly when heated. It is hardly soluble in water, wut soluble

in elechol 2nd ethey,



*e ¥y« gthyl di-brom-sceto-saetate.

%& %EZ Q{}%ﬁg%ifjgg ? ﬂggé}ﬁzgsﬁ
The orude predust obtained in preperetion 4 acsording %o

Belletein®s method wee further bromimsted by dissclving in 25 g

of carbon disulfide, snd sgein brominoted with o further moleoule
of bromine {123) greme.) The reeulting mizture wae s davk red 041,
darker in color than the mono~-brom sster, more heavy and viscoue.
I% retainmed still ite obnoziocur odersnd would not grystelliisze

even after stending for sevearal monthse, {Bpprecht deseribed thie
eubetance sg oryetallizing in white neesdles)

The producte obleive. in preparations B apd ¢ were rendeved
ﬁ%ﬁ%%%% by the sbove atieuwpte at purificstion, and thersfore no
substanee wes eveilable for this experimens,

The produet obtaimed from the methoed of Prof, Swith wee next
employed, the method be used being elso recommended, Abous 20 pgue,
of the mono-ssier war diecolved in 20 ce of carbom disulfide wee
graduslly added, sheking the flessk et the veme #iwe, Ohie wmae then
lelt for bromimetion Yo complede itself, The product wae them
waghed in e solution of sodium carbonate {37%), %hen with water 2
tilmee and then with dis%illed weter, in orfer io remove the solvent.,

The resulting substence wae & dark yed 04l similer %n “het
obteined in former expsriments, weighing 21 gme, The 1icguid wap
then diesolved in ether and sheken up with o satuvetes solution of
eopper acetate when u gveen precipitate was obbsined. This wee

Tiltered at the suction pump weshed with zloohol and then dried. This



ie Yhe copper ealt of the coupound. This ealt euepended in ethew
end dilate

hyérochloric seild added, whioh decomposed the gompbund,
The ethersl layer was then sepsrabel from the aecid asgueous layey,
waghe s several times with weber, and finelly dvied with calcium
shlozide end then distilled off. The residue should be pure

dy e¢thyl-di-brom-sceto-aoetio estey,

%he fivet eyperiment wepr fried with abent £ grame of the
salt, tut the resulting substence wes of mepgligible guentity,
appearing in the botitom of the baein se & few drope of coloviess
811, %%ﬁ@% gveporate. on stending for & few daye,

The pext experiment was tried with 10 zme of the sal$, bub
due Go pome mislake in the manipuisiion no yield wae obbtained,
The seue wae tried with the remsimder of the compound, but

the experiment wes nol finisghed in tinme before my depariure.

dy = di-syan-ethyl seeto-ncetate.
Tgiz%a:}w H-GO00, 5
, 554 I
4 portion of the cruds ester obiaimed in the above experie
ment wees used, 20 grems of it being sddesd to 32 greme of potassium
eyanide diepolved in 100 eo, of water. (Colorastion of the mizture

took plece impediately with s 2light evolution of hest. The sele

aticn turmed %%%%%%%i%%l? from the reddish solor %o & brown, ﬁﬁ%&
brown end then into & blaek miz€ure, sccoumpsnied by e dspoeition

ef tarry mabter. The heat svelved, however, wase nmot sufficient %o
raise the tempervature %o the vequired amounb, snd therefors 1% was

warmed in the weler bath and the solution carefully kept st BO-G0P ¢




%111l po more heat wag evolved, Vhen the temperature begen to lower
the flask was ?Z&%@%'%ﬁ & water bath at B¢ for 1F wimnies, The
resction mizture wae then cocled and dilute sulfuric asid added,
‘%ﬁﬁ%?v%%@%ﬁ@ ook plase socompenied by heeting of the solutien.

the aeidified eolution wae ther Fillered. An erroy was intvsduced
'hﬁﬁé in thet 4t wae sttempte. to extrast the nitrile Trom the
solution instead of from the tarzy meitey, whieh was thrown sway
before the error wae dlsscovered,

Thie wae repeste snd this time using helf the atove mentionmed
v@@a%%i%i@%, progesiing exselly ap deseribed abvove untll the pard
sfter the seidificetion, when the terry mstter ond repidue wes fil-
tered off and diesolved in ethyl scetate, snd this solution pEge
eipitated with ether, & flocoulend precipitate regulting ZLrom this
precipitation. Thie wae f1ltered off ond then dissolved in & 1ittle

ether, end then the solvent was distilled off.

4 nmegstive vesuld wos obieined, & minute guantity of reddipgh
tay being lefé bhehind zs 2 residue,
Prepavetion of this nitrile wee atiempied by Gireet combination

of ¢the dl-brom sompound with ZCH, in whish 10 gmms, of tha syude

4 %o this wae

ester was diseolved in 20 oo, of ethyl aloohol, en

added B gme. of KCH, Ho resmction toek plees in the esld,
tare wap therefove f@ﬁigﬁﬁﬁ in the fame chewber for 1 hour, the re-
sulting substense veing only = blsek tarry decompoeition prodnct,

which on extraciion with ether yielded no result, omellew gusnti-

tles were tried varying the ¢ime of refluxing, end the charagter of

the solvent, but the result is the same 211 thre, decomposition

tazing plece in 8ll sspes.



# Sxpevimente with %&%ﬁi@%@gﬁ@iﬁ“

Tichloyhyarin, the intermediste profust 4n the prepavstion
of epiehlorhydrvin, Torniches ue with smothey poseible souree of the
nitrile. Thir wubetance iz produced by the sotion of hydrgshloris
eold ges on glycersl. Ir thie resetion the two seconiary slspholis
groupdnge are replased by two ehlorine groups, thue giviag
«xwﬁiﬁﬁigfzgariag es followe:

Ea HOL iecSn
¢u, 08 | T e
glyeerol ddohlorhydsrin,

Iz this formules the differenmne between this and the nitvile
iz that the nitrile hae, instesd of the two shlore-group, the two
oyanc-groups. It may be possible o subotitute two nitrile groups

et these above mentioned positions, and therefore a2 fovw experiments
were conduobed with thir end ip view. Zhould 4% be possible to 0b-
tein the nitrile, cubpeguent wmenipuletion mey he sarried oul ase in
tee former outlines, ¥o prapervation of ddieyenhydrin san be found
in the 1iftersture available, snd therefors it wes endeavered to
garry out & resction somewhat se follows:
H,0L H ,CH
gﬁ;}% +  BECH  emeoe %m; +  8EEL,
CH,CL JH 08 ‘
dichlorhydrin dioyanhyéria,

The pereral wethod for the yyggg%@%ﬁaﬁ of this subetance is
that of Deboul {B84) whish i glven in %@@%%aﬁyfﬁﬁ} text, The
glyeerol wep first dehydreted, mized with an egusl voluwe of glag-
igl soetic aeid, and %ﬁ@ﬁ kyéroehlorie gpi¢ zes pasged in $il11
eaturetion wos effeoted.




The resulting wizture wae then aietilled, und dichlorhydrinm pusses
over at 160-810%,

i modification of the process was zegently %%@%ﬁ%@%«gﬁﬁ} i
which 41 was shown {hat Lt he diehlorhydrin obtuined in the above
manne? conteined besides the gubsience iteel? sowe polygiycerides
and other jwpurities, snd =0 the suthor deseribsed & prosess Toy the
preparetion of pure dishlerhydrin,

Tehydretion of the glyserel was sarvied on for two houwre, and
then only 6% gleeizl seetic seid vsed. There 4z alpso o slighl wmed-
ifieetion in the spparstos in thet insbeed of using & larpge flask
& d4i8%illding flesk wae used, 2nd the paturstion of the 1liguid wmey
then be seen by the pes igeuing frowm the glde tobe., Then instead of
ddetilling under atmospheric prevsure the purificstion was sarrvied
put snder 15 wm preseure st 70-110%. This portion, ftogether with
the repovered diechliorhydrizn from the 1nitisl Zyeselion, was sgain
dipbilled st 167-1797¢. the yield being 874 of theory,

Yhis produet wee then chenged into epichlorhydrin by weans
of coustic soda, and then by eareful menipulstion hydroohlerie seid
wae nided Yo the wmizture, the dighlorhydrin extracied with ether and
dried over sodium sulfete l[anmhydrouvs). Distillatien of the solvent
60%

being obtained, This procews glves puve dichlorhydrin, Wt the yield

and distilletion under etmospheric preseure gives & yield of

is muech less then the preceding mebthed, snd whese the oruds esley

puificse, it iz not ez desiredle ap the foruwey.

B850 do.B, Cohen "Preetical Urgsnie ﬁ%@ﬁi%%ﬁya%’y?@?ﬁﬁﬁgi@ﬁ 8B, peill,

66, Hill & Piseche Journ, Ao, gpe,, S0c. - 44,2583 (1922)



Pioblorhydrin,

CH 01, CHOHLCH CL.

Rebouls wethod wag first ewployed in whieh 500 greme of gly-
cerol was dehydrated by heating on s sendbsth until the thermonm-
etey immegreed irn 1% registered 17570, The édehyirsited substance
weighing 460 puwe. wae edded to 2375 gme. of pgleciel seetic peid.

Inds thie wizBurye, contained in & rounde-boitome

4 flesk, weg poseed
ﬁ?i%é,%gﬁféahzgfzé peid zos, untll no wmore sbeorpliion would tske
plase, and then the whole was hested for en houy or so oo the
water bath., After leeving it for 24 hours, gees wes agein paseed
thru the mizture until it wes sstursted, znd the vesulting mixture
wae Yhen 44ivided inte two portione snd distilled separately. The
yield obvteined wee very unsstisfactory, the fraction sowming over
gt 160-210%being only 25 ee. and the residual protion forming the
bulk of the preperelion. The seceond porbier yielddd = 14%ile move
and the %é%@% yield of thie preparation wes only shout 100 pgme,
fooling ans farther %&%@%ﬁ% of the mizgture gave no ﬁﬁﬁﬁ%ﬁﬁﬁ@i yield,
| Leoter on towexds the end of the seseion the second wethsod wae
kéiﬁ@@%%%@%ﬁ end an sttempl was %&&é to prepare the pure substence

for upe. Acocording %o élrections glyscercl was dehydrated fer 2

hours st 160° gnd the dehydrated substanse (100 gms] together with
6 gume o1 gleeisl seebic s8oid war ploesd i & 4i8%illation faek

fithed with 8 plde

tube, and the mixture hemted to 100% ¢ while

hydroehiorie soid gas was papsed thra into the wizbure. This add-

ition of ges wee continued for & houre uniil the abeorpiion of gas



wap complete. UThe product wae then distilled under reluwsed presouve
{15 o) snd the following frsctionsg eoliected:

{2) 30-70% ¢ coneisting of megueocus HGLl, containing a 1little
Gichlorhydrin which may have &ietilled over with the HSl. 7The produst
in this portion wae neutralized with sodium csrbonste solution, thus
presipitating the ﬁi@%@@fﬁgérﬁmg which was diseolved in the seid.
%@%kﬁfﬁﬁigiﬁﬁﬁﬁﬁ gnbstence wag added %ﬁ %ﬁ@iﬁﬁll@%%%gV@@E%i@ﬁs

| {2} @@11@@%@& f?@ﬁ @%wli%@ ¢ eonteining & mizture of %%% isomers
6f ﬁﬁ@%&@?ﬁyﬁgiﬁe_ | |

(3) sbove 120° ¢ the distillate consiste of s smell smount of
dichlorhydrin, together with & residue of ?%l?@?@@%ié@%e’

%g%'gg@z@% obleined were 10, B0 snd 5 greme for the respective
portiome., 7The Hotal yield obtained for thie reaction was B4 graumse.
Lesck of tvime ?ﬁ@w@@t@% the aompletien of thie preparetion, end so

the crude produst waes utilized in the following ewmperiments:

Bl - eyan=-hydvin,
CH, CE.CHOHE,CH CH.

To 10 greme of dichlorhyérin wae 8dded & solution of B gme of
ZCH adieeolved 4in B0 ee. of water., Ho heat of ﬁ@&@%i@@ wag ohreyved

end spparently there wae no ghange in the csld, On heating, however,

the mizture turned brown snd decompopibion took place, No produst
gould be extrected from the resulting mizture,

i eimilar guentity wae tehesn, snd treated this time in = watey
bath, heating for some time,bus litte or no change in colorstion

weg gheerved.



Instead of weter, 2 mizturs of BO ce. methyl sleohol, and
an egiel smount of weler was employed, with eimilar g@%&%%@g ne
change teking plsce until on hesting over & nabed flame when
decomposition ook place, sccouwpanied by effervessnce in the

vieinity of the drope of dichlorhydrin,.



% The Use of Uysnscetic Zeters. © (Disaussion)

In the preceding peges wention was pade of Beroayy's syn-
thepis of the di-oyano counpound which we abtenpied o prepare.
The sierting point of his synthesis was The couwpcundéd ehlo¥noetyl
eyeno-aceto-acetic ester, U10H ,C0.CH{CH)CO0C Hs o The di-eyano
derivetive was oblained frow thirp compound by subetitubien, by
which the halide astom wap replased by the ﬁi%?il@ group.n This
intermpdiate substance differe from the mitrile in the one aton
the chlevine stenm, end was prepared by the condensation of gyane

agetio sater, and chloraretyl chloyide, thre the godionm derivebive

of the former sowpound. (of. congtitutionsl Pormulse of B

] ‘\::;:,,'_ :

synthesie in the precedinsg pages)

o

R

Sesing that the ghlopine stonm of the interwedinie produet
was derived from the use of chlov-ncetyl ochlorvide, 1t may be

poseible that instead of using the chloride, %o use the nitrile

by which weane the dl-oysne cowpound mey be prepaved. Ve pay
¥epresent this vesotion thus:
Theoretisal (onslderation of The Hyntheeis.

GO.G1

..'»
'E%z iﬁzﬁg &ggz
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* Attempte at the Symthesis by Condensation of 4 -ilanine.”
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Instead of preparing the di-amine sompound from the nitrile

eg proposed in the former pagee, 1% may be possibvls to prepaPe this
di-amino couwpound, which we intenied %o obdein from the redusiion
of the nitrile, without first prepering the latter compound. It nay
perhaps be possible thyu the ogeney of sceto-acetiec spter sonden~
gation @ﬁJ/9ﬂﬁE%ﬁﬁﬁ% {1V}, the resulting condensetion product may
have the formule [V}, whieh ig our obhjective,

v/@“%i%ﬁiﬁéﬁ ag/ﬂ’&miﬁ@wggagiaﬁga acid hes been prepared W

Hoogews»ff end ven Doxp (B7) andé later orn by Lengfeld snd “tiszlits
{68) from succinimide (II). The method of Hoogewerff and van Doxp

pninm

wae to treet succinimide {obtained by the distilisticn of smp
sugeinste (I} with sn slkeline soluticn ef potessiuvm kypobromite
the resulting solubtion being ?%%&%%ﬁ%%/ewﬁzﬁﬁiﬁﬁﬁ%@ {IV}. 7This
s8ld muet pow be trensformed 4nbo the scid by intersstion with
hydrochloric aeid, afler which 1% ip treated with ellver sulfaele,
the silver precipitated with hydrogen sulfide, snd purification
finelly stteined thru the berium eelt, This wethod, however, is
tediocus end the following method, that of Lengfeld snd utieplits,

ig the more desgirable. The suscinimide (I) wes Piret sonverted

into brom-puccinimide (VI) thru the action of bromine, the imide

being dissolved v ige eold segueous solution of sediun hydrozide.

On bolling this with sofium methoxide in methyl alesholis zolutisn

{87} %ﬁ%@@@@%§f ﬁ%% var Doyp « Rev. Tzev. Chem. 10,4812 {1891)
{58) Lenzfeld smd Stieglids - Am. Chem.d. 156. 215822 and
Am, Chem, J. 15, 504-518.



%@@%yii@“%%%ﬁ$*ﬁ&%%%ﬁgiv/éw%ﬁ%éﬁ»@?@%ﬁﬁﬁi&%% {VIi] was produced
which was later chenged into the hydrochisride {VIII) snd finslly
into the seid iteelf (IV).

hoeto-zeetic ester sondenssbtion of two molegules of this

cubsiance mey yield ss 2 profuet the amine desirved {V) se follows:

{(vi;
{vrz;

{viiz)




The original papers were not contained in the volumes ef the

library, snd se the following ettewpts were made with whatever in=
structions we could gleen from the peges of the Abetracts of thip

paper {(B9)

ERES R o

180 gme. of ammonium sucoinste was dietilled, yislding 122.5
fh-200, %@3

gus, of guccinimide (3.7, &

100 gme. of the imide wes dissolved in an isce gold splntion

of 40 gme sodium hydroxide, in 260 co of water, To this was added

slowly end with stirring 160 gms. of bromine, & semi-liguid mase

separates out, which became solid ss the mixture cooled, The pro-
duet was left over-night %o react, and next morning was filiered
by sustion, pressed on a porous plate and dried,

Promo-puscinimide is & yellow smorphous powiey ss obbained

By the sbove method, M.P, 178«177%, It was also obtained from hot

bemzens asg colovless tetragomsl oryetels. The yield of the shove
preperation was 165 gnme,

_d = smino-propicnic scid.

BH,.CH ,.CH ,.CO0H,
20 greme of bromo-suceinimide war dlsselved in BO ce. of methyl

eloohol, together with 20 gme of sodium methoxide in methyl s2lchoholie

golution, 7The mixtnre was hested over & weber bath to boiling for s
period of abvout two hours. The resulting solution wae then distilled
to separste the solvent, and the regidue dissolved in weter, cobled,
e¢xiracted by means of ether, and neutralised with hydrochlorie anid,
The %@%2@@@1 golution wae separated, fildered and eveporated., Ho
y%%%ﬁ wae @%ﬁ%ﬁ@@éa

Repetition of this prepsration gave no result,



" sttempbes it The Syntheeis OF Ceriein {-ryridine Compounds,”

# nondensation of Pyridine ond Carbon Tetra-chloride.”
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rhenol {I) condenses with shloreform, in the presence of sod-
iom hydroxide, with the formetion of ortho-hydrozy-benssldehyde oy

golicyl-alidshyde, and p-hydroxy-bensaldehyde (IV). Thie resoticn is

regarded ss having vassed thru the intermediste stage (I1) before

chenge into the fimel produet (11X} or (IV).
Phe 4egnbetitnted pyrifines srve zllieé to p-hydrozy-benzelde-
hyde in thet they are both 4-substituted compounds of 2 simple g¥e

g

matic vivg, but 44ffsr only in that the former sre derived from the
pyridine rving, vhils the letber is deyived from the benzens nusleus,
However,these two nuclel behave pinmilarly in meny resctione, and it
wae therefore sbtismpied to prepave the pyridime covmpounds by & sime
iley %é%@%%@%, ueing,instead of chloroform, cerbon %tetra-chloride, and,
instend of phenol, the bage pyridine., sShounld ¢his method be success-
ful 4% would be & fairly esgy method for prepsring the 4-pubstituted
pyridines, which have been prepared only thru compliested reastions,

The above resgtions wey be repregented se follows:

2. Condensation of Phenol srnéd Chlorofern.
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APARINENTAL,

Q@&ﬁ@ﬂﬂ%ﬁ&@?ﬂ#&e@ﬂ

Foellowing the plen of the Salicyl-sldehy

de prepsretion the

sondensation wap attempbed as followa.

Hateriels Carbem Tetrachloride 80 grame.
Pyridize 4 v
Lleoholic Potash 20% solution,

containing ordinary aloohol 560

e

gus. and potash 112 gus

4 lavge fisek (F), 2-litres, snd round bhottome

d, wae
connested to the condemser (C) by means of an adspter (4), Thru
the cork of (F) passes nlso & dropping funnel (D). The flask mas
placed in the water bath {B) for heating purpoges.

Progsdure The alocholis potash waes mede and mized with the
prridine in the large 2-liter @lask, This mixture wae then placed
on 2 large %&%@f bath, and wemed gently. The esrbon tetrsehloride
wag poured into the é%%@%i@gkf&ﬁﬁﬁl and ellowed to dror slowly uponm
the warmed mixtore. TNeaetion took place with the darkening of the
mizbure. The whole was then heated for %ﬁr@% houreg at the boiling
point of the solution, after which @‘%lﬁag terry mase appeared at
the bottom of the fi&%ke Bumping may be sveided by using pisces of

& porous plste.



50 ce. of die¥illed watler was added, snd the mizture subjected
to steem distillation un#il all treces of carbon tetra-chloride and
pyriéine haé disepvesred from the distillate. The tarry matter vas
then f£iltered thre = wet filter and the Llliitrate, which wae of &
dark brown color, wae peutraliszed with 4% scetic seid, addition of

. which csused s change in the color to 2 lizhtey ghale, The resulting
ge

golution war employed in the following exyeriments:

ae Attempty at Decolerization,

{1} 4 porticn of the solution wee shaken up with ether in an
atéempt b0 extract the eolor from the wlution. This wae unsuceeszseful.

{2) the originsl solubtion, un-neubraligzed, was shaken g@ with
ether, no colory was exiracied,

(In the shove cases & brown precipitate settled ont on standing.)

{5) The solution was boiled with chareosl and filtered. A4
cleay yellowieh golubion wse obtalined.

{4) 7he originel un-neutralized sgolution wes boiled with chag-
goal sad filtered. IJo change in the colo? of the solubion resulied.

In fTheege two coese no precipitsie wap oblained, |

Resuld - Ho color conld be exitrmeted with ether, but & brown pre-
cipitate obbained, boilinmg with chargosl dves not change the coloy,
brt the filtered golubion gave no preeipitete, In the first two
gages, therefore, the ?ﬁ@ﬁi@%%ﬁ%% muet have been ir suspension in the
golubien.

be ALbttempte 21 The Preparation of Metellic Salie

LBE TR LB T LEDLET VDY B LB H0DQEL CEOOOOOE BREH OB RR
If thepe compounds are 4epubsiituted compounds, metallic salis

ghould be obiained, especislly the copper salt, whieh iz charseteristic

of this series of substanees,



{4) Using the neutralized 3olubion.

{1) with lead scetate - & brown flocsulent precipitate obtained

{2y * eopper ¥ - ¥ o # “ "
5%}’ ¥ ggleigm ¥ | - ¥ w " # %@
{4} ¥ sacetic geid - % @ " # -
{6} " wmereurie chloride - " " %

together with ¢ heavy white crystalline %@@gigiﬁaﬁé
on standing,
{11) Using solution (e 3)
This solution hes been boiled with charcosl and filtered,

with lesd soetate - ns repuls.

s s,
o S
B s

Bith copper soetale - no resulsd,

with esloelum soetale - no rvesuli.

ety wkeoy,
L
Lo L

with acetic acid - no pregipitste.
{6) with mereurie ehloride - o slight brown peecipitate, with heavy
ghining pletes on etanding.

{i1%) Coneentretion,

I R EEEEEREE-N-E-E-B N W 5N -
4 portion of the neutralized solution was concentrated by
heating over a waler bath for some time. The brown precipitate
geparated out st firet, Lollowed by =2 crystalline substame. When

e 1t vwes

the selntion had boiled down to 1/4 #%s originsl vélum
gllowed to sool and the mixture fildered, & dark brownish bleck

golution being obtained. The Bllowing reactions were tried:



{1) with lesd scetate - no precipitete - on standing overnight g

glight brown %?@@i@iﬁ@%@ appeared.

-
by
R

} with copper zecetaie - same as shove.

o,

} with eopper scetate - same resuld,

with scetic meid - slight cloundimees and precipitation omernight.

o, by
L
Rt

ol

with mereuris ehloride - heavy brown precipitate.

{iv) Experiments with salt obbained in iii.

600806058 0956085008080699000080000600606006000053¢

The gelt which sepsrated out in the above concentration was
diseolved in water, =& 4BEE brown solution being oblained.

{1} The solution on standing gave & brown precipitate.

{2) Bhe solution added Lo coppey mcebate slse gave 2 dark brown
pregipitate,

{%) The solubior wee 2llowed to stand for one hour and then the
precipitete filtered off and sheken with copper &@ﬁ%ﬁ%@ - algo the
game dark %%@%a«§g@@i@3%@%@e‘

RESULTS .,

It will be esesn, thevefore, from The sbove list of experiments
thet the ecopdensstion does not produce 2 4-substitudted cowpound
which separates é&% iﬁ %%@ procese desoribhed for the purification
of 4=hydroxy benzeldehyde., 7THe vesetion took plase in a gimiley

wey, in both cages the ooloy change wae obeerbed on Yhe addition

By

of the chloro-compound. The glteam distilislien removes the ezcess
of both these remotion producis, the only difference is that instead
of & red resinous subefenee settling out we have & black tarry
wasge, The similar resnlie given in the L ret series of superimente

gauge the suspiclion that the precipitate wes not totally filtered.



and, therefore, the filtrate wes sgain cerefully subjlestsd to sustion
filtration, the resulting mizture yielded, however, the same brown
flosculent precipitate.

The precipitetion of the brown flocculent substenge, in all
thege experiments, appesred identical in el) cesesn, it eorresponds
and agrese with each other in its phyelicel properiies. Thet it is
g colloidal eubstance may be gathered from the faot that 4t passes
thrue Lilter paper, wnile the filteved solution gave the sppearance
of & true solution, yet on sddition of the various rezsgenbts & browm
precipitate setiles out in every case, ezeept when it has been
bolled with chareoal and fil%ered, when 211 the zuspended maiier
would have adhered %o the charcosl, snd thue the filtrate gave no
precipitate on addition of the shove reagents.

The precipiteie obiained i incoluble in ether and sommen
orgenie solvents, and may be taken therefore ag the tRYry
matter sgparating out during the rveswhion.

Therefore, sinee no enbetsnce conld be obisined from ithe rys-
gotion produet that gave sny indieation of being a 4-gubetituted
eompounéd, and sinee ézi 4=zubatitnted pyridines yield charvsecteristio
galts sesily on being shaken up with copper asetate, thersfore, we
may covelude that the experiment was & failure in stiempiing to
prepere lhe 4esubeiibeted pyridines thru the condensation of sar-

‘ben tetrechloride and pyridine,



* pttempte with Triscetonsmine
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Triscetonamipe, ¢ H HO, or 2-2-6-6-tetra-methyl-heza-hyizro~

4-piperidone, hap the comstitutionsl formuls

e
L?«%x %Z
(em,), ¢ oted,

S

hip vubstonce Furnishes snother possible starting point fox
the preparstion of 2 4esubgtituted compound, sllied %o mereoguinine.
If 2 propyl group cen be added o the 4-position, whish way be

Grignavd®e synthesie with the gsguired resgent,

then this compound 4iffers frow meroguinine only in thet 3% hes
not the %iﬁyzkgfﬁﬁﬁ in the Ze-position, and dise in the possession
of the dimethyl groups in the £ and 6 povitions.

This subsbance has bveen uvsed in the preparation @f’m@ﬁglyigm
eridyl derivetives, and %%%E%f@%% it wae atieumpled $o prepare g
subebange allisd %0 meroquinine from this produst. It way be firet
gubjected to Urignayd®s synthesls, producing thereby = substance
of the formpls (II) snd then on eliminetion of the methyl groups,
it will yield the substance (I1I) & 4-pubstituted piperidine deri-

vative thaus

JH.CO0R




%%i%@%%%ﬁﬁ@é%& wag prepared by Heints (60} thye the gondens-
gation of o molecule of discebonamine, with scetone, with the ngency
6f smmonia. The %@%%ﬁﬁ% of purification were slsc determined by
the saae %ﬁﬁﬁéfg Later investigaltore aleo succeeded in vprepaving
the substenge from other sourees, vig: from wmeesltyl oxide, (61}
phorone {62) by Cusreschi®s reagtion (63) sis. However, the originmal
method ssemes t0 b2 the best one.

The orbginel wethod wae o prepare in the firet place discet-
spamine by leaviug scetsne, whish hee tesn g%ﬁ&%&%@ﬁ with smuonisa,
for two or three wesks, sdding then to this®solution of oxelie
sgid, thus giving the oxelste, which osn then be sxirecitsd by the
vee of hot slechosl (64}, From ¢hie produst triscetonsmine was
obtbeined by prolonges boilime with soetone, the base %o be later
extraoted by erystallizetion of %he oxalate (65). There methode sxe,
however, tediocune, 11 vskes g long time to complels and 1t yields
pooY resalis.

In & yecent publication {84 8) & modified method for the pre-
paration of discetonamine wag published, whish geve fairly avod
regults., Together with scetone wes placed some caleium chloride, end
the asmmonie then introdused, The sbeorpltion of swwodde wos considere
ebly fagter, and m%@;@mﬁ@é by sowme heat which, therefore, necessi-

tater the uee of & reflux condensey in orxder to prevent the loss of

60, Hein$sz.-Chem. Centr, 1874, 378,
6l, Ouaregehi - |
62, JeC. Abet. 1875
68, B. 1899 - 32,2244
64, gokoloff and Lebechinod?f - B, 7,1384.
e Lols Bverest (J.0.s5, trans..) 116.1.588 (1924



sgeton. The mizture wees then left instead of three %o four wesks

s in the srigine

1 preparation, it wes negegsary %o lay it sside for

8-10 daye, when the resction is presticslly comvlete. By that $inms

e

the swowonis sbeorbed by the caleium chloride hes been gradually

libverated, end the waler,liberaied by the resction,dissolves the

et

,ﬁ%hilﬁ»—; CH,

GO

i

" o
CH, E—HH,

+

4

+

Agetone + gumonis = Discetonawine.

salsiun snloride, giving an asqueons layer with the amine lay

on tope Thie, theveforxe, i¢ of great advanbage in the geparation
singe the smine layey can thus be obiained Zree from the gegueous
product of the reastion. The micohol neeled iun the subsequent
extrection sleo dos® nob need tu be of sueh high percentaoge, @nd
the yield ie wuch betser than the ovigimel wethoed. L comparison
oZ the two wethode may be seen from the following table,

wheve {8) represents The method using caleiusm chloride and {B) the

origingl wmethod.
{a) (B}

1045 zme. 2100 gme.
1100 gus.

Anstons talken
" racovered 45 @
# nead

1000 gme. 1000 gme.

2% liters
gbsolube.

2 liters of
rectified spivite

Alpohol ussd

Time of keeping 8-10 days 24-28 days

Fosber of spturations

field

1

726 guos.

&

440 gme.



Triscetonanine woe prepared from &iscotonanmine by eonds snestion
with a ferther molecule of s etone, The soelone wag drisd sver gile
gium ¢hloride, end then mized with the Ciscelononine and boiled foy

gome time, Uriscetonamine forme, snd osn be obhinined thry the sxslete

Dincetonsmine + acotons Triscetonanine,

BAPERIMENTAL

R G S S B T A5 G sl RO TR

i Jmmonis Gensratoy,

£ k-~liter round-bottomed flask fitted with g two-holed
eaxik, thru which passes the vafety Sube sud the delivery itube. 7This

iz partly filled with ammonin sud plosed in s water hath,

3 drying towers filled {a} with csleium ozide in lumpe,
{h) @2%@1&2@? filled, znd (o) wi@ stlieks of caustic sods,
G §§§§§iﬁﬁ $%%%%@Ea
4 lerge Z2-liter round bottomed flask f%%%%éoﬁi%& & %w&w
holed rubber stopper, opne ussd for the gag inlet and the @%ﬁ@ﬁﬂaﬁw

& to an adepbe¥, which in turn is convected %o a vyoflux

toehs

condengey, The sogond ﬁ%i& mey end of

the spparatus,



Erosedure.

given off being then led to the Gryins towesrs, the twe sectiens

beling joined by rubber conpvexiocns %o & T-tube whieh neote sg a

In 2 lazge Z-liter flosk ves placed BUC gwe of agstone, pYe-
viously dried over caleoium chloride, togethsr with 100 gme of eal-
eium shloride. By connscting the sppa®atus up s shown in the dise
gram dried amﬁaﬁi@ wag passed into the a&&ﬁ@a@ until s weight of
700 gme. was obiained, Thz large flask was then éﬁﬁﬁﬁmﬁ@a%%ﬁ and
1, with ceougionsl shalkings for 7-8 days, at whish %ime

the mizturs hae eeparated into Ywo luyere, thie sepsretion esiarting

st the first day or go. =md gz the ?@%&ﬁiﬁﬁ prosseled the saloiunm
girloride besawe wors and wore 1iguid, whils %he upper layew grad-

ually passed fyvom a pale yellow %o = red goloy, After 10 days the

two layers weve separated as far as pozeivle by decantaticn. 4 fure
ther guantity belnz o%bained by ether sxirastion of the ssguecns
golutian,

The uvpper layer, sontsining di-aceionamine and swedling stromg-

iy of sumonia was then connsceted with a enchion pump and sir dried

by paszing thro concentrated sulfurie geid in drying towers was

drawn thru the mizture $111 no emell of smmonis could be datected.
in equal emount of sceteore, (500 grame) previously dried was

afded and the whole bolled on & waber bath for twe daye, when a dark

ted solubion was ¢bleined. This wae sooled 2nd 2n amount of ordin

Bxy

sieshol in which wap ﬁiﬂ%ﬁi?@% 200 greoe of ozalic seié ves sdded



Triccetonomine ozalate precipiteted ocut with svolubtien of hest as

1ight brown precipitete, snd thie was filtered off in the Buchney

-

‘he fillrale vas Yae

D

funpel, after the soluticn has been sgidified,

B

tained, These crystals were then dispolved 1n a 1ittle water and
sveporalted on @ water bath to & small bulk and much erystals sepe
arated out, finslly fillering by sustion, the Pfiltrsie ﬁiﬁﬁlfﬁﬁﬁﬁﬁﬁéw

The cryestele were ageln dissolved in weler, the insoluble salt
filtered, and caustie potash added until 2lkaline, This sdlution
was then extracted with ethey and on evaporation of the solvent

triscetonsmine cryetallises outl, the firet few extractions being

golored with the red substansce, but the later extraciivns were nod

dyede These cryetals were then purified as far as possible by

fractional oryetellizations end drying between blotiing psper. Hee
sulting cryeteles were 8311l tinged by the red dye, esnd not abeole

utely colorless.

X E D UL T B

-
&

500 gme

z I 11z

800

Geledinw Chloryide 200 gme

Pime of hkeeping

Addition of seetons 800 zne 250 gon.
Time of boiling 24 hours 18 houre &6 hours

Ozelie asid 200 gnpe 200 gne 110 gms.
Aleohol ({oxdinsry) 700 ce. - 400 ca. 400 se.
golution {diseeton) 487 gwe, 310 gms.

&

%2@1@ g%% %ﬁgﬁ%‘ge %@ %@a % gfgﬁge



HOTES,

I. gaturetions with swmonie, Nov. 9 ~---- ammonis sdded &0 zus,
T OI0 cmeome # ¥ 110 gums.
Brror - emount of caleium chloride added should have been only
100 gumee
fI.Required quantities emplgyed.

On the firet s&turetion only €0 gms of swwmonis eould he added
and no more. The next day, efter letting it stand overnizght, still
no more addition could take plece, axd therefore 40 gme. of ssleium
shloride was @%@%ﬁ atded, md this time abesorption would not take

plaece sgain. The yield obiained from $his vZeparation was very

uneatisfactory, bard to purify and conbains much coloving mebter,
w5

The initial extract being nearly blesk in coloy, The cryetels
cbiained when dissolved ip ether yilelded,besides the priinazy yellow
etheral polution of triacetonemine, a2 sticky red oily layer, which
appearec in the botiom of the veseel. It ecrystellizes in arborese
eent clumps, guite distinet in properties from %ﬁg tri-acetonsmine,
IIZ. On eccount of the emell yileld of preparation II & lerge awmount
of saleiuvm chloride was employed with the imfention of pasging in
Juet the reguired smount of swmonia. Howevey, abeorption was so
repid that the required amount 100 grms., wee eapily passed, and when
the whole wae weighed 1% wae found %c have sbeorbed 132 grams of the
gase The time regquived for thie abeorption was only BL hourve ss

compared with the 18 houre in ssee I,



Gzperiments with Triscetonamine.

The triscetonsnine obleined ahove was impurys, end contained as

zn impurilty some reddish coloring substunce. It was thevefore ab-

)

" tempbed to prepare the bengoyl derivabive ir orier Yo zees whetherw

it were pogsible %o attein purificetion thru that compound, snd slso
using the benzoyl group (o protect fhe amimo group duving the sube
peguent resctions. However, this substance, being both & kefone and
an emine, thie bengoylation way take place with either one of the
two g?ﬁ%@%gyﬁﬁé theyvefore it will be necegesry aleo o sgeertain

in which position the resetion has faken place.

Beohotten-faumann's yeaclion ipg the asusl methed by which bene-

o

zoyl derivatives asre prepared, this weihod being 1o 284 the reagent

0

to the basge, and meke slkeline with csnsiic sods sclutiocn, hest g%ﬁ%iﬁ
untll the swell of benzoyl chloride dissppesrs, snd the benzoylated
gompound seperates ount ag sn 01l or @ golid.r This method giving
negative reenlts, veristions of this was employed $o¢ no effeet, a
summazy of the experiments elreaily performed being given below,
I, Triecetonsmine and bengoyl chloride Sently Hesbei.
8., Benzoyl chloride was 2dded to twice the amount of triaceton-

, and gently hested, the crystele graduslly »eiled giving 8 gemi-

viseuors brownieh melt., Sitrong seustic soda solution was added, the
‘%ﬁ&@kémgﬁﬁagig'@%@ﬁgﬁé te & white solid, g%@ when the smell of the
ghloride heps disappeared the solid wap pressed out oz ¢ ?ﬁ%&&é riate
end dried,phe oryetels obteined melting st 160 C,end aleo soluble in
- water,

Be A wesk golution of the sbove ¥alH wee used, with ¢ similer

result, the produet being soluble in alkelies,



e, %The resction mixture was cooled in s btap suddenly, the resulting
gubstance beinmz ths same as those obtained shove.

fle Imetesd of Hn0E, 2 solution of sodium cvarbonate wee smployed
with similar resulis,

Bengoylation evidently 418 not teke plsce, ss the golid sbtained
wag soluble in slkslies, and heving & weliting polnt of 160 it %%y be
benzoic escid.

1. Zriancetenemine and Benzoyl Chleride In The Colé,

@, The base on addition %o the reagent gradmally dissolved, with
glight evolution of heat avd gas, 7The srystals pass fﬁé& the g0lid
thyn the semi-viscpons stage %o & yellewish liguide 4 %%&aﬁiﬁaiaf
Fao® (1:1) wae added, snd the 1iquid mese instenily chenged to a

yellowieh mase with mush evolution of heate 7The solid was then @aﬁﬁ%%

N

with slkeline water, pressed out on ¢ porous plate end dried. The sub-

sbence in this cmee 416 not melt even up Yo the temperature of 220
280 0. und 8lzo soleble in alkalies,

Be Instead of & 1:1 golution of HelH, 2z 1:4 solubion wae employed,
4n whieh case the resetion was not o rapid, sn 0il wase seen to gepe
arste out, bub this dissppesred if sheken up in the mlkeline water,
giving e yellow @alg%z@ﬁa The solution on extraction with ether, and
eveporation of the solvent yielded 24 a solid meliing st 2457,

¢e The Bolution was 1:8 in thie experiment, the oil obtained ory-

gballized, and after purifying save @ melting point of 56,
ds Gooling suddenly under the tep, geve smaller cryetals sefiling
ﬁéwﬁg the pryestels wmelting at 24-859,
< In thege cuseg the resotion wee sttempied without heating the

m%x%&?@é gnd thouvph heating seemed %o have cgeurred in every experiment

ths resulting subetonce gave the meléing pointe of the originsl base,



111, The Reastion Eizturve Hefluwmed.

8., The resction mixture in thieg cese was neutrelized and then
refluzed, at the beginning of which dense fumes were glven off, and
1@%@? on,as the tempersture vesched = higher point, colorless plates
of the base was pesn Lo be deposited on the sides of %E& cooley
%ﬁf%ﬁ af %@ containing flesk, leaving s brownieh solid in the botiom.
On addition of ¥elH this solid turned inte en oily %ﬁ%ﬁﬁ%&ﬁﬁg furiher
ga%i%é@ﬁ of water dissolving the gz@éa@% while the solubion on
extraction with ether yielded s solid with the %ﬁiﬁﬁﬁg point of the %&@%k

be TLongey hesting wse done in bPhie experiment, the result being
the same ap the above,

6. The mizbure wae heated strongly in thie case, the zubstance
melted and sturted to boile IV was then baken off and poured inbo
a%%aiﬁﬁg watere when & solutiocn suwelling of %@ﬁ%%@é&%@%@‘@%% ob-
teineis

Thug by refloxing the meterisl, etill no change seemed to have
teker pleee, the resulting prolducte gave the meliing points and Ye-

agtione of Trisceionsuine.

Attempts A% The Condensation

of Trisceionaming.

Reformetshy s Heaoction.
Het keing able to abtain the benzoylation of the base, we then
gtteompted to sccomplieh Beformatpky's resction upon this product,

snd scoordingly the following experimente were




&, With seoetoscetic seid.

g, 2 gm of Triscetonsmine was dissolved in 15 es. of dried ebhey
and to this wes added 3 ce of ethyl wmono-chborascetic ester and soume |
zine turnings. Ho reastion took place ip the colé, snd op heating the
mizture in the water bath boiling %ook plece, the 1iguid eveporsted
and the golid left was s m&z@%gﬁ‘af Yriscetonamine, the sster and the
zine Surninge, |

be Heaction wae tried with %@%ﬁ%ﬁ@ ag & golvent, with also @
“ﬁég&%iv& result, | |

G %ﬁe metal wae chonged ueing giﬁ@ dust ae the metal, gnd 1&%@@
uesing megnesinm powdey, gleo with & negative resuld,

B, ¥ith iodo-propionic ester.

| fe With zine turyninge, no reselion ook plage iﬁ-%ﬁﬁ ¢old, on
boiling for & while the resuliing product on sepsration geve sgein the
@%igﬁ&@i subataness,

Be Zino duet snd sleo wmagnesiom powldery wae swmployed, later exe
y@ri%@ﬁ%@ ueing benzene ar & solvent, and sll yielded no result.,

Ag thie substonce sublimes &t & fairly lovw tempersture it wsse
tried %o purify ithe substance by sublimation, Wt the yield wae smell,
&né the smount obiasined wae not enough for experimentetion.

It weae slso found that formey invesiipstors have proved this
gubetance to be & mong-hydrate, this fast perheps being the sause of
the failuve of the above @%ﬁ@?iﬁ%%ﬁ%s Therefore it wae attempted 4o
dehydrate the subetance. It haes been dehyirated ascording to Feile
gtein by the uee of dried ethey, and the process was attempied. How-
sver, the yields obtained were etill hydraied giving welting pointe
betwesn thet of the hydrsbe and the anhydrons substance. It was

negeseary to lesve the work st thie point,



" A%tempte At The Synthesis of 4 4=-Quinoline Compound,”
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Heaotione with Ethyl Cirnemate.

e T T
Compounds of guinoline with the 4-position subetituted by
ancther group, form the baeis of the quinocline nuecleus of the ¢in-
shons alkalolds, the decomposition of guinine snd cinchoninve yieid-
ing guinie sné cinchonle scids @%@@%@%i?&lya Zhese %wo %ﬁ%%%&ﬁﬁ%&
have been synthesized by verious invesbigators during the lset
few yesars, an secount of which iz gziven 4in 8 regent parey “"Usbher dey
Synthese der Chininesure® by Helberkenn (67) and a loter notice By
&l

The Ywo mein wethods are those dome by the sbove suthors,

Kauffmann (6

Halberkenn's method wae to condense p-enisdidin (I) with mesoxalic
seld {II}, obtaining Stherely p-methozy-di-oxindol earbonic ethyl

deatin,

esber {III) treatuwent with potash givipe rise o p-mothoky
(17}, ©his substence was subse quently condensed with pyrotartaric
20id yidlding methoxy=6-quinoline 41 csrboxylis seid (V), elimine
atien of carbon dioxide forming guinic seid (VI). |
Enuifmenn®s preparation was sttained thrp Skraup's syntheeis
uging peanieidin (I) and glycerine, from which was obteined p-
methoxy-quinoline (VIII), the nitrile (IX) was them prepared, sube
seqguent conversiocn inbts the methyl ester with the sliminstion of

oarvon dioxide forming guinie acid.

67, Helberkann - B. B5, p. 814 (1922)
68, Keuffmann - B. BE, p.614 {1928



Ethyl Cimsnete.
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ortho-amido-cinnenie seter (1L) on heating gives wiee %o the
enhydride (XII1)} carbostyril, the lactime formuls of which is y-oxy-
quineline., This eame subelance vould be oblaimed by the reduction
of ortho-nitro-cinnsmic esbter (LIII) with semonium sulfide (69).
rhersfore, it wae proposed %o utilize fthie reastion, in prepering a
cinchoninie acid derivative, by the preparatiocn fivet of cenitio-
oinnemic seid or ite ester, subsbtitute in the J-position of it side
ghaiz s nifrile grouwp as in XIV or by Crigperd’s gynthesis with the
requized ?@%%@ﬁ%’?ﬁ%@%%@ & derivative sllied to ZVII. Zhe nitrile

sgn be recuged, givimg the elosed ving, ss In carbostyril, =nd &leo

the carboxzyl group in the Veposition, thus giving & 4-eubsiituted

guinoline derivative, di-hyiro-sard g%%i)/wﬂﬁ@%%E§1§% agid oF
mwﬁﬁyﬁqyaéﬁﬁgéfﬁwgﬁﬁ%ﬁﬁﬁiﬁi@ acid (ZVIj. Other groups mey be
gubstituted st this position, and thus by using different reagente
@ifferent groups may be %ﬁ%%@ﬁ%% ted v %%@ﬁ position, ane the
subsbegoes similer %o those prepered by the formey workeye, 2g given
in the prepeding pages, san be synthegized,

with the formation of pvhenyl-zlubarie seid (ZXI1I) the intermediate

Bithyl einpemate (X) alec oondenses with podium melopate (X

stoges are repremented se being of the Hrmuls vepresented by AL

andl 3311, Thiz glso sug z g de¥=

rogated the ?%ﬁﬁi%ﬁzzﬁg'%f abtaining

jyative of the formula XXITT7 by using, instead of et

byl einnsmefe,
s=nitro-cthyl einvemate, whieh substance msy then be rvedused o a
subetence having the formule A4IV. These @zg the obhjlests o? the

gxperimente with ethyl einnenic ester.

68, Chiozsza, 18BZ.



in oréer Yo obbein the raw produste of this syntheeis 1% 18
bBeceseary to prepasre Liret the ester of cinnemic seid, thern fyom

that by nitretion %o prepare the venitro-compound, subseguent

mEn-
ipulation %o be condusied as propoved,

The method for preparing the ester is the method of Fisher
end Speye¥, whioh gave better resulte then the oréinsry esterificaties.
The nityation of thie produot, however, is morve %ﬁfﬁﬁﬁ%g@,ﬁ,ggﬁgggﬁ

ition, zeversl methods having been regoyded. The ordinary wmethod

{70) ie to nitrate the acid itself, end seperate it by mesne of
sloohol, or to esterify the product of this nitryation, snd then

an of ether, LEhyl cinnawmate and fuming nitric seid

separate by me
ey slec be used, gepavation being atieined by pouring immedistely
inte oold weter, and sepurebing with sleoshol. 4 move involved methed
was proposed %?‘%@23%% {71) by which cinzemic soid ir added %o nityie

801d of 2.0, 1.48, mizing the pasty mees so obiaimed with 10 volumes

of ioed water, weching the veeidus, end 4rying on porous plate., I

ie then seterified with sleohol heating 1n & closed condenser with a

¥epld stresm of hydrogen, the meps dispelving giving & yeliow 1iquid,
and £rom thig the o-ceter may be prepared,

Btuart {72) gave fuller ingtructions for ife preparetion, the
ethyl eimmsmete wee dropped into fuwming nitviec seid, sooled with ice

and iwmedisbely sfter reection has finished, %o pour ints water, and

the egler exirseted by meens of sloohol. ZHveporation of the solvent

giside the o-nitrs glpnanic zstey,

0. wWm%%'s Chemical Dictionary pp. 189 vol, 31,
1. Huller - Ann, 218, 128-149,
78, Chese B. Btuert - J.C.8. Trene. 45,408 (1888)



Gthyl Cinnamste.

§6§55€3 ﬂ%@iﬁg 2%5@

1. 100 gms of oipnawic aell was subjected o ssbterificasion by the

athod of boiling Ffor vome Pime with sulfavie soid, The yield

usual

wag sheut BO graws. B,P. 268-870°g
£. BO greme cinpamlie zoid was geterified by the Pishey and Hpeyer's
method, 2 better yield being chtained this tiwe,

The shove Two preparstione pave 2 yield of shout 90 g?&@@ boile
ing at 266-267°C,

Bthyl ovtho-nitro-oinnemic ester,
///ﬁﬁ =CH, U000 85,

(= 6%5\
2

ile 108 zrame of ethyl einnamate was dvopped by means of 8
dropning fopnel inte fuming nitrie 2018 colled with dss, The ye-
suilipg solution wag gt %ﬁ%% poured into ioe water, waghed and instead
of & golid, an olly mase wae obtained, which was reddish in soloze On
washing with aleohol 2 emell smount of whibe crystals were obtained,
while the filirets secumed g rod colory, and the slcohol after svapor-
abion left & red, visousus oil,

Ze Ethyl cinnemate 10 grems wag dropped from & funnel into a
mixturs of 12 e¢e. of concentrated nitrie seid {5,P. 1.48) and
songentrated pulfurie aecid 12 ce. whiech %@é,gfﬁviaﬁﬁzg been vooled

in ice. The combents of the Tlask was well shoken during bthe re-
aetion, fumes of nitrous seld were evoived and vigorous sotion took

plase. When sli fthe ssber had leen 2d8ed the whole was inmmediately



poured into ice water, s seuwi-sclid wass being obtained. The pro-
duet was then sepsrated discsolved in c0id aleochol, & solid gray
substance being obbained on filtration, The filtrate, however,
yielded no solid on eveporation, bt reumsined sg & reddish oil even
efter iong standing. |

inie wmethod wes repested, care beinz taken that the temperature

doses not rise above the freezing point of water, and this Time a8

glight amount of solid wae obbained from the Hitrate, but when dried
é% gave @ melting point of 124 and, %ﬁ%?éfﬁ?@» ie not the o-estery,
but moere likely the pessber, %ﬁﬁ%ﬁ»%@@ entered into solution.

113, TLater on, 3%%&?@@5 pepe¥ was found, and experimends employing
bipg methed werye nade, with better resulie, Wi #8111 Hnable %o obiain

the oe-geter in purs form.

& grome of ethyl einnamste wae dropped indto fusing nityie asid

N;‘

st 0% ¢ th3u & éropping fanwel, esre being é%%%ﬁ that the lemperature
should not rise over 2-8%C, sare being $aken thet enlfuric s=sid is
s¥oided. Iomadialtely afber all the esler hee besn nddesd the whole
mixbure was thrown into ice water, & yellowlsh cuxdy precipitate was
obteined, whick wes collected on o filter, and wesked cerefully with
ice eold ﬁlﬁ%b&%e The yellow oslox of the precéidfieie chenged %o
white end the filirete assumed o veddish tinge. The aloohol wes
evaporated off and the regidue coocled axd $hrown into 2 hesker of

epld water, an emuleion wae obtained and an olly subetunse settled

gt the bottom. On stending overnipht this mase erypialized, and
wog then ¢ollested and 8ried betwsen blotiling pepers., Yield 1.6 g.

WP, 444600 apnd L hen 13814000, and therefore way be gaid to be



g wiztures of the orthe- and pays ssiers, their weliing points beling
37-40° and 135 ¢.
Latery syperiments weve tried with similay yesulie, sséh prepaz-

ation yielding & ¥eidish golored il whish would not crysitailize on

&

@
it
A

snding sven for sboubt six weeks, Portionme were placed in ths
vaguum dessientor o gee 1F it would eryestallisze, bub it 4id not do
£9 after ptanding for about 2 nonth,

As 1% was quite lete in the seseicn that the sbove experiments

wore made, and as 2 periew of silempbe st the preperation of the

pure golid oriho-ester wee unsuscessful, sttention wae directed %o
other phases of the subject ené this vert neglected so that the
leter sxperivente were nct sceomplished, oply the above having been

done.
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" Attempls At The Freparation of Hitro-icridize °
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Formules I~-I11 - Zernthsen’s synthesis

Formulse IV-VII -~ Proposed synthesis of Bitse @{??iﬁi%
from Ortho-nitro-diphernyleoming end formic scif.

Formulse VILII-IX - Proposed syntheeis B¥ from aniline,
ortho-nitro-phenol, end formelin,



" Attempie A% The Synthesis of Nitvo-seridine, ©
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frow o-nitro-diphenyl-amine,

9-methyl seridine {111} %&%‘%3%ﬁ%%$13%@ by Berntheen (73)
by the sondemsation of di-phenylemine {I) with glaeisl scetic seid,
in the presense of zine chlaoride, yielding by thie resetion
Heagetyl-diphenyl-anine {II), the dehydration of which Tovme the
geridine ring, with the methyl group in the g-position,

It wae attempted %o sccomplish & similar syunthesis by the

wee of orthoe-nitro-diphenylemine (VI yielding therety 2 devivative
of nitro-seridine (VIL) using formis acid and forumeldehyde, in
order to obtein thie soridine derivetive.

in ordey

4% the seme time snother preparstiocn was coninsted
to attewpt the syntheedis of the same compound by the sondensebion
of o-nityo phenol, anilime, znd formic soid.

Berntheen®s synthesis wae ewployed in the following prepay-
ation, with crude aani%?@wéiﬁﬁﬁﬁyiﬁmi@% which was prepered Wy
Goldberg’s wethod (74) by the condensstion of o-nitro-aniline {17}
and bromobenzene (V) in the pressnce of wethyl iodide, =snd thiz wes
then condensed as dewanded by the seridine synthegin.

RESULTE,

The firet two or three condensstions foiled on sgeaunt of

inpufficlent care in rvegulating the temperaturs s %he reaotion

V5. Berntheen  Ann, 284,34 {1884},
T4, Goldbe

rg, Ber. 40,4541, {1907).



The products in ell these cawes was & porons, lighl, frothy meteriel

which on eooling solidified, end yielded & blsck charred powder.

An experivent conducted on & omall seale, with slow and care-
ful heating yielded better results end seoordingly, the later ex-
perimente were made with gresbter esre, The resulte weve as follows:
le Denitro-fivhenyiswmine 10 graums

Pormie woid 1B es.

Zine chioride 18 gms,

ue wag added Yo the formic seid, in n

Zhe pitro-diphenylemi

smell roundebottomed flaek (BOsc) and the zine ehloride introdused,

o
o

The solution, which wae initislly of & reddish color, graduslly deep-
éned in goler, the mixture svound the zine chloride sgsuming fivst a
red golor, whieh les%er spresd thra the whole mase, finally scausing a
chenge in color from derk ved to purple, snd then to black, Evolubion
of beat way voticed areund the etiske of zine chloride, snd on
sllowing to stend fe¥ s few moments the wizture may be sesn %o
separate info layers, & orvsawy eolorsi layer on %oy of 2 dark brown
nily portion. This was then placed ints 2 water path and hesfed at
the boiling point of water for one hour, the vapors being allowed

to escape. After this verisd, the wizture besame homozenecus and a
strong emell of acetio acid began o be evolved, The snbstance was
then traneferred to the oil bath, hested at shout 80 ana vyery
garefully relsed o 100 degrees, ond thers slilowed o remain fer
about hel? ap hour, subsequently vaising the temperature glovly to
about 190%¢, %ﬁi@ procedure Ssking st least two hours,

ghould the rise be oo abrap$, the mixture will evddenly froth



G and 8 black sharved mase obteined, but 4if

up a8t about 178-180°
guffinlent sontrol of the fempersture wae taken, the wiziture will

remain in 8 liguid form even up %o 200°C, boiling gently #11 the

Yime. 4fter heating for some Vime, the mell Turmed Ylaek in coloz,
and Sarry subdiences began %o geparate oub on the zides of the
flask. Turing the hesting scetic vapor was evolved,

| After being kept at 19(° for about 10-14 houys ithe subeiance
wag removed fyom the bath, and slliowed to cool down to ahout 1009
A% the sapwe time equel velwmes of sulfuric seid and water was

, Biving thereby & hot miziure of 504 sulfuric meif. The soel

mized
melt wis then pouved imto 2 lavge vound botiomed flssk, (250 ee.)

and the hot seid pouved inte #z 4% @ntil =il was in solubion,

The smell Tleek in which szowe of the resinoles metier 23ill remained
woas then washed with het seid, the verincus metier in both filtered
off, and extrscted finslly with het, very dilute sulfuvis soid
the exirsete were ther mized znd slliowed %o sool.

inimel charoonl wes then sdded %o the solubiocn, and then wes

filiered off 2%t the sustion puwp, the ryeguliting solubtion being a

gresnizh Tluorescen® sclution. The solutien was then precipitated
with swmonia, 2 flseulent precipitate being at Pirst obbained, while
the material thet separated out later wae wore 2olid in charssier.
This npiziure wes allowed fo slend overnighd, snd then filtered by
guction on the next dey, the eolid being reteined se the subsbance
degiyed., The B ltrate wae inadverlently left zelds for o few days

when & whitish polid sepavaied cut from $he solution. This wes

e

ister solleetes and found %o have the properiies idenilesl with the

f



main produst, but the yield wes not large enough to juetify the
menipulation, |

The yield wee then washed thovoughly with swmonizesl vatey,
traneferrel %o s porous plabe, and left to dry, the produet being
of & brownish coloy, wostly smorphous, powdered and here ané there

cecmed to ehow 2 cryetalline tendency. Yielé obteined wos 17.9 g.

fhie prepavetion wap vepested, the yield being = ii@%@% laygey
gnd of =& darker oolor then the former., The same pantities of sube-
stonces were used of the verious materiale, but the yield was 4iff-
e¢rent, As far as oen be sscerisined there wes no Gifference in the
resetion, nor wers theve any differences in the menipulstion of

the pubstances.



“The Gondensation of Aniline U-nitro-phencl, and Formie Aecid,”

o referenve %to sueh z yeachion esn be Tound in the %%@%%»
sture svailable, and so experimente were itried to affect the azbove
sondensetion hoplung 1o prevars in this wey nitrs-seridine, %ﬁ%
reaction mey be stated as being secomplished %thus; the hydrozyl
group gondenses with %the a&iﬁawgyaag sf the %ﬁﬁiﬁﬁ%§ thisg gﬁ@l%ﬁ%g
the gubstanse VI, further goundensation with formic seid, vloses

the ring #ith the formation of nitro-sevidine (VIL).

Yo gup., apiline
15,9 gug. of o-nitre-phenel
20 ge. of Foramalin,
The c-pitro-phencl wap added o formelim and 100 so. of waber.
Ho resstion tosk plese. The phenol &id not dissolve, hyircchlorxie
goid wag pdded 1o scidifly the nizbure. 4nilive in hydrochlorie seld
’ golotion was then added, & slovw and gradusl decpening in the ecolow
took plese, with theevolution of & slipght swount of heat., This was
then placed in the water bath, refluwed for shout helf an hour,
sfber & 11t%le vhils & flesh coloved gnbsisnes wee profuced, vhich
later tuxped into z curdy wese, snd finslly beosme s reddich mess,
with & red eslored solutlon in the holes of the mees,
The %&%&%éﬁﬁ@ while hot wars instently povred inte s flagk snd
well phaken up, with 2 sode solution, snd wae then left fo coel.

The mizture,when filtered from the vods solubtion of the phenol, wae

¢

thoroughly washed with watey until the filtrete gave no precipitatle
on agidificstion. The 20lid remmining waes left on the porous plate.

to 487.



Different guentities of the different substunces were used
and the follewing resulis shiainsd:
i. IXs ' IiL.
Anilive 9.3 gug, 9.5 gus., 18,6 gus.
Eﬁ%ﬁ%i v 188 ¢ 18.8 ¥ 1.9 ¢

Poge, 20 ¢oe.

%ﬁ xealiin 80 co.
Yiglds 15.5 gme, . 174 pus. 32,1 guu,

In the first cese, the reguired theoroticel suoumnte ware
uged, in the second cess the zmount of formslim wes doubled,
while in the third csse the swount of sniline was doubled. 1hs
above yield will show that the lest gave the best yisld.

Theye iz 8 1itile difference in the eoler of the variocus
produste, being 1n the sese of I 1isht yellew in solor, in szge
Il & 1little davker, and in the last sondensation dark yellow.

They are sll smorphous powders, and vhen 4vy ave very light,
£% i2 not soluble in any solvend, fests having besn tyied with
uweny substances. It was found %o be 2lightly soluble, hut e.g.
in sleohol, methyl slechol, ethylsceto-tate, ether and suloroform,

we found that 1t left = trece of their presence on eveporation of

aleb

thelr esolvents. They s¥e insoluble in auwyl hol, benzens,
gniline, benzole seid, pyridive, scetone, lilzrein, earbon feitra-
ebloxid snd carbon disulfide,

Zhe welting point of this substance sannct be determined,
Theugh seversl atismple vwere msds, 7This propsrity seemed to show it

o be & mixture, as the wmelting pointe obbtained weve Yeyy indsfinite.



The work pressnted in the above pages way be brisfly sun-

prepareaiion ol coupeunds 2llised Lo the verlous derivelives of the
decomposition produets of sinchons slksloids. feveral methols have
been tried, sul the dnvestigaiion cloged, %ﬁé many others were une

finished due on one hend %o the limited references availeble, and

P

on the other kané, %o the fast thet 11 wee neceseary for me to
lsave before the szperviments weve comolnded. in order %o fulfill

wy present sppointment,

mith Aceto-lpetic Beter.

f
B

A. y -meno-brow-seeto-gcetic eob

fe '%ﬁ ester was prepared, spd the best method wes that of the
Professor Smith. |

be Furificalion wae atisined by heating under zeduced pregsure

of 20 mm. ipstesd of 10

me. ae recommended by Hpprecht,

2o In purificstion of the pabstance 1t ie necessary o svoid
ever-heating, end the tempersture must be rzised slowly znd esrefully,.
Ge Hever endeavor to purify wateriel in which traces of formey

decoppogition producte sre precent. Distillsticon Flseke in which

winye used

i
f::s"

degomposition hap Usken plece muet be obsolubely cles:y

E N
T
;i‘

or the pext dlstillstion,
Ba Ay ~di-brom-seeto-seetic sster.
8e Yhough the pure subslence was 1ot obtained, the &irections

givaen by Professor fnmith geve the best resulis.

be Porification is hard %o scoomplish, Professor Smith stotes



"I heve made the ester peversl fimes, but it 4s exceedingly 4iff-

icult o purify. It is = white orpetelline @3@% st whick sells st

in gl1 osges v oil re-

ive snd hydrocnlovie aseld.®
Ue AY - digyan-neeto-acetic ester,
&8s The %f@y@é@& method %ﬁ"@%@?ﬁ%iﬁg this subetance frow the
fi-brom epler wap uneusceseful in the atiempis with %@% erude halide.
The pure helide pey yield éiffersnt » repults, wmt %@2% vay nod

stiempled on ﬁﬁ%%&% obbaining the pure 4i-
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Atteupte Yo prepure the dieyeuhydrin frow éishlorvhyarin was
P

@%@@&%%2 :ful, no reeclion taking place usder eyiinary Gewpersiures

end decowposition taking place 8% higher tewperatures. Ho aompound

gpuld be extracied

s Attempte 60 prepare the di-smine produect by the gondensation
af fS-slenine wes snsuccessiul, due %o the izebility to obisin the
raw product { J-slunine) itself. The veeson for the failure of
The inltisel prepsration wey be due $o lack of referensces on this

subjest, or sohatance,



spsation of Cerbon tebtrashlorids snd Pyridine.

E

goeriain whether these subsbances

20
i
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i
S
e
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i
L

the wmethod of the preparation of rulieyislde-

bydrexy-bensgaldshyde., The parsecompound waps the sne de-

s

subslances ﬂ%z@w@%@g reapied, ot op following the

&tion no definite compoibnd sovlid e isolated

om The resction produst.
Be A colloidal substance wes found, however, on addition of
certain solutions, or on etanding, Wt this wap ldentiosl with the
: §@'§%5% @wﬁﬁﬁaﬁ of the rezotion,
e f%ﬁ% attenpt osn be 2814 %o bs %ﬁ%ﬁ%@%%%ﬁ%ﬁ&:fﬁ? atbenmpte to

the produels wove untuscessful, spd the

the gopper #alt of

i

" the pars substiltnted pyridines,

Bs Dxperiments with Zriacelor ening .

8¢ A method for the preparsiion of iriscsioremine from the
osrude discstonomine was piven.

Be Disoed %ﬁéﬁ&ﬁ@ can be prepsyed, employing certair modificse
tiong which gives betier results than the usuel wethod found in
formey references.

¢. Purification wes fairly difficult with the product sbiamined,
the scloring wetter being guite hard to #id of.

Benzoyietion would not take plese with the produect obtained
{the hyirate), experiments wilh the enhydrous produet have not been
gompleted. |
d4o Attempte at the use of Grignard®s synthesis on the hydrate
geve bo produch, while @i%@ the snhydroue subsbtance, o sinmidar
regult was @%%%i%&ée

¢, Further menipulstion was prevented by the lack of material



6. Ezperimente with Sthyl Cirnamste,

2o 1r thig yﬁﬁgﬁ?%? on greet gare %@ﬁ% be made in order fo

keep %ﬁ%@%%%&?%%ﬁfﬁ well below <27 ¢ during nitrabion.

be stuneri?s method is the beet method for this preysretion,
fuming nitric soid end ethyl ﬁi%ﬁ@%ﬁ%% being euployed.

‘8, Puvs o-nitro-cinnemic esber wes not obtained, dus to the
| %ifﬁig%@@g-i% the © ? fieavion. Inéipation of its pressnce can
be gesrn in that tae produpel selted parily ,ﬁ;m% He¥ e of the
éogited gompound,

8, Further supervimentstion was imposeible on segount of the

lask of references, 2nd gleo because no nure seber was ieolated.

Yo Abtempis sl the FPreveralion of Hitro-foridive,

5 i

fo Prom venityo divhernylawine and Jormie ssid.
A yellow condeupation product wae obieined by Shis resction.
Complete investigstion of the properbics was nol nmads on
seoount of the leck of time,
be From Aniline, O-pitro-phencl snd formsiin.
A condengation product obbained whish ip szimiler in meny res-

peese o the sbove subsbancs,

i . N T 4@,(" E ‘ v R 4 i <§v‘ o i % & o & ¥ % i - B £ * o 3
Double the reguired smourpt of aniline zave tle prestest yield,






