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INTRODUCTION

Ia 1926, 1. S, Barksdale odiained from satermelon seed & sudstance
Mhhlhﬂhugm.m which posssssed Sepressor
aotivity. ¥No attemph m made $0 dharecterize the mterial and no
sonstants were givem. _

The origiml mu of $hie investigation weas to repems
Barksiale's work and atteampt to isclate and identify the depressor
substance. Bowever, his results ¢ould not de duplicated.

 Since waterselon Seeds bad Deen umed medicinally Wy physicieas
sad housewives for seversl omturies and since no detatled chemical
examination bas Lean reported, an investigation of the litersture
on the seceds was mde and & phytochenical emmimtion of watermelon
seods wae undertaken.
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1iane(11), in his Species Plantarum ia 1753 in which he gave %o
 ench and every plant & binomial ecusisting of s genus pame and &

trivial same, used the pame Qucurbite gitrullus for what he ded
previously edled Guourbita folis mmmn in his Hortus Upealeasis(12)
and his ¥ateria Medioa(13), and
ia his Hortus Cliffortismus(14)s BRoyen(15) had aleo used the latter
distinguishing sexe given by lLinne, _ _

Since different investigators mmy hn .ud nmmi scientifie
asws for the same plant, & search was mde in Index Kewensie(16) for
all the knowa synozmgme of the plant. Index Kewensis recognises
Sitrallus yulgaris Schwmder as the standard mane. The following
synonymse and suthors m in the pudblication.

 gitrallus wulgaris, Schrader(17), ia 18361

§itrallus anarus, Schrader(17), ia 18381
£itrallue sgquosus, Sctmr(18), is 1868.

Sitrullus gaffer, m-(m. in 1834,
fitrullne cefforym, Sehveder(20),in 1838,
gitrallus chodospermg, Fal__ and Dumml(21), ia 1838,
gitrulius edalis, Spech(22), ia 1838,

gitrullys fistulosiy, Stocks(23), in 1881,
£itrallug resteca, Sageres(24), in 1828,
Qugurbits anguris, Duchesne(28), $a 1788,
Qucurbits caffye, Eckloa and Zeyher(17), ia 18387
Cugurbita citrullus Linme(1l), in 1783,
Cuourbits pipnatifide Schraak(28), ia 1834,




w Schreder(27), ia 1837,
Guoumie gitmllug Seringe(as), in 1834,

uoumis gologynthls Thunderg(9), 4a 1773-1778.
Cugunis dissectun Delaisne(20), in 1834.
Sucumis Jaciniosus Bexlom(31), ia 1840,
Angurds sitrallus Niller(33), ia 1788.

[ DY IRE L

Somnon Hunes

- gitrullus vulgexle Sehradey $s commcnly nown as Watermeloa in
the English speaking cousiries. Ia Germany 1% 19 Xnown as Wassersslone
and Artuse(33), and ia Frence as Melon d'esm and Pasteque(34). Common
asmes in other langoages arer Zandia(28), Sandia(36), Ssadia O
Zand1a(34), (Speatsh); Nelsacia(37), (Portuguese); Parbuj, Termu,
Terbus, Kalingar, Pitcde~pallum(38), (India); Neele, Nirt, Kogai,
Equsi, Ouna(39), Sele(40), (Afriss); Si-lwa, San-kwa(33), (China)s
and Bathes, Batheon, and Battieh(4l), (Avedia),

ESymology
The etymology of the warious Sexse used S0 desigmte $he

gensric and species names givem %0 Citrullus wuilmrig Schrader
followss ’
Citmllus- Diminutive of the latia gitrus sesning & smmll
oitral or ermnge(42). | |
" walgaris. from She latin wmulgarus-- commen(43).

Amaruse from the latin apepus-- ditter{44).

Aquosus- from the latin Squosus-- sbounding in weter(d4).

Caffer and Oafforus- fyom the Africea segion of Caffaria(4s).



thodcespe s rmi the gresk o r7<p g -~ uul(“).' T™he
origin of ghodg oould mot be tmaed.

Mulis. fros the Iatin gdulis-- edidle(44).

Pistulosis. from the Iatis figtulosgg-~ hollow sns(dd).

Pasteca- from the Arebdic Jattich(4l).

Oucurbite. from the Iatin gucurbite.- & gourd(43).

Caffya- see adove. |

Anguria- from the Oresk [Yy0y oo ~- & sunll vessel(46).

Citmilus- see adove.

Pianatifide. from the 1atin pinnatus -~ featherved, snd
Lindere -~ Vo split(ed).

Cuosunise from the latim guoumig.- & susuwder(43).

Amrissime- superiative of asarus.

Goloaynthise from the atia golocynthis sad the Oresk
Kadoturris, wening the eolooynth, which prodadly coame from L lcsiy 1z ~e
the yound gourd or pungicin{43).

. Dissectus. fyom the latis digsectus—— Vo cus(44).
. lacinjosuse fros the latis lagipe—- & flap(44).
Rescrivtion of the nlant
Sitrullug yulgaria Schyader 48 & Sendril-dearing, prostrate o
elisbing susculent vins. Wood(47) gives the following descriptiocas



fin anmoal plant with 8 prostmate slender, dairy sten with
branching tendrils. Ieaves paleately five lobed, very glesueous
beneath, lodas mostly sivuste.pinmatifid, all of the seguents
obtuse. Flowers yellow, solitary, o hairy peduncles, drected
at the dbase. C(slyx tubulan-campemlate, five-toothed, soryolls
deaply five-parted; filaments of the mmle flower, three; pistils
of the fammle, thres cleft; style shorts stigmee three, thiek,
two loded; frult, owml or elliptical, smooth, discolered,
indehiscent, sublignecus, light or dark.green extormally, Densath
which is & white Juloy substance, in the center & red or yellow
odible mlp, sweet and julcys it is from three to five celled,
and ccAtains many ebovate, smooth, coupressed seeds, thickened
&t the margin, and of & dlack or yellowish-wliite color.*

Stille and Meisch(48) give the following description of
She seeds .
*The seeds are shout 1/2 inch long, dlackish or drowa and

mmled, droadly owate, flat, dlunt on the edgs, near the pointed
end with two thin oconverging ridges.®

Eebitay

The exact origin of Citrullus wulseris Schwder is wnknowm,
aad there s Sone wariation of 14eas smeng the early authors.
Seringe(28) says 1% is $ndigencus o Africs and India; Liane(11l)
says "Apulia, Caladria, Sicilia®. However, Do Omndolle(4l) says
thet no cue pretends %o bave found 1% wild ia say sountry and tint
- SL'Andication falte biea legeremsnt yar lizue, 4e 1a Pouille,
1a Galabre, 1a Sicile, est doplee de Matthiole qui 41t sisplesest
@ les weilleures paeteque Sont de e provinoes®.

Hehm and Sallybress(49) believe timt 1% originated in Africe
end India and phetulated i8s ccurse of migmtica as follows: .

"he watermslon migrated $0 Persis whem commnication with
India opened either during the Aredisa or Kongolisn dominion,
to Gresce in covpayy with the Turk, to hssia from the Tartay
kingdom of Astrekhen and Xugan.*

As lines of sommunioation advanced and oivilisstion wigreted,

waterselons syread; S0 Britain, the Vest Indies, the Americns, the

-2



Islands of the Froifie and fimlly to New Zealand aad Anstralia(B0).
Now waterselons are grown im nearly all Sropieal and $ emperate countries.

¥edicinal [istory
The seeds of Citxullus vulgarls Schrader have deen used ia
Buropesn wedioine for ceburiess That the seeds were neiull: used
medicinally at an early date is evidenced by the fact that they were
listed 1n an inventory of & phaymoey in Freuxfort-on-Wia(51), Germany
abdout 1450 and were listed in the mwsujr of Yalerius Cordus(23)

in 1548 as o of the Jour Greater 0014 Seeds. The *Four Greater
Gold Seeds” wore the seeds of watormelons, gourds, ouounders, snd

aslg of 1707 desorided

the action of watemelon seeds as Deing “opeming, ¢leansing,
diuretie”. He adds t1at they “allay sharpness and heat of the reins,
\W.M‘lm. quench thirst in aques, and Sexper the sharpness
of oholler®. Quinoy(54) in 1726 ascrided emolient sad sperient
astion $0 them and noted that they were preserided “whea choler and
sorimony abound*, | |

Linae(86) 1n 1772 listed the seeds as useful ia fever, otmnguris,
agrypaia, and nephritis.

 Hook(856) in 1860, having failed %6 produoe dluresis with

agcepted remedies, iried & $ea provared froa the seeds Because
¥1% mdhbeea used By the sommon people for wariocus affections of
the urinery organs®. ZExcellent results were cbtained withia three days.

Xing(87) 1a 1875, stated that Ahe seeds were moilagiaous and
diuretic and of service ia nm and othey urinavy disenses,



 In 1904, Pockelt(58) reported toat fa & Pharaqy ia Sresil,
the kemels of the seed were nixed with sugar and eold as "orchate
do mwelansia® (orgeat of wnteramslon) which when mixed with water
s uSed &% & sudstitute for alamond aiuhln.
Barkedale(t9) in 1926, obtained from the seed & substance,
believed to %o & seponin, whioh produced & lowering of Wlood pressure
88 evidenced By Doth ladormtory and elinical experiments. These
experizeats were gonfirmsed W Altheusen lal. Xerr(80) in 1933..
Howsver, ia 1931, Oargill snd Mdy(61) found that only & small per
cent of the patienis showed & great redusties ia bdlood pressure and
that the effects lnsted culy & short while.
© There 18 Rov on the mrket & preparetien, Sitrin(62), desorived
a8 & sapouin glunoside, which is sn "aguecus extmot of the active
principle® of wateruelon esed "and Cree from protecees, peptones,
ad histamin®, Its sstion 18 "ypoteusive and dus decressés
treita¥ility, dissinees and dyspmes, symptoms assosiated with
arterial hyperteasion®.
The seed have been official in weny Pharmmcoposise. The
mmwummmnmm ascording %o
Brunts aad Jaloux(63), sre listed delow.®
Frencet
Godex Nedicamentarius sive Phamscopois Gallies, p. 283, (1818).
Codax, Plmmaoopes Frenoaiss, p. 438, (1827).

Spains | _
Pharmscopess Eispeza, pe___, (1794)

® All of these, sxcept $he twe without page mmbers Mave been porsomlly
verified. .



Phermcopoen Hlopana, p. 4, (1797).
Pheramooposs Hispana, p. 19, (1803).
Parsacopoes Kespans, p. 38, (1817).
Pharmscopen Oficial Bspanols, p. 91, (1884).
Kexisos |
Fasvs Parmmoopes Nexiosns, p. 193, (1874).
Roevs Parcacopes Mexieans, p. 96, (18384).
Jusve Parmocpes Mexioans, p. ., (1896).
Bueva Farmcopes Nexicens, p. 378, (190¢).
Danrs 3%c) |
Phayuacopoes Danion, p. 83, (1778).
Pharsacoposs Denles, p. 33, (1808).
Portugals
Pharencopes Portuguess, p. 268, (1878),
The seed dave never Do official in the United States Phermcoposis
or Natioms] Yormulary, but they have received gonsideredls attention
in various American dispensatories from 1876 teo 1937, such as the
Eclestic Dispensatory, 1e% ed., Americsn Dispensatory, 10th and 16th eds.,
NBatioml Dispensatory, 3nd ed., National Standsmd Dispsasstory, 2nd ed.,
s0d the United States Dispensatory, 3rd through 22nd eds.

Popow(62) 1n 1888, reported the prescuce of yesin, aldumin, sad
dextrose ia the seeds. Ia 1890, Eardini(65) reported that the seeds
were soupoSed of 49.6 per cent water, 12.4 per cent ether soludle
material, 10.4 per cent Sotal nitrogencus wiorial, 4.7 per cead
protein, snd 14.7 per ot orude flder.



 The oil, from seeds odtained from verious geographienl locations
and extructed by Aiffereant methods, has Veen investigated Wy
Yoinarousksja and Raumowe(08), Wije(67), Reering and Grimwe(68),
Plomorts(4Q), T™e Izperial Institute(39), Power ul‘ Salway(69),
Beljajew{70), Iwanow and Kurotschkxina(71), and Nolte and Loesecke(72).
The yesults of thelry investigations are found in Table X. Probadly
the most welisdle snalysis of the oll was made in 1939 by Bolte and
Loeseske.
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The report of Pover and Salwey(69) ia 1910 is the earliest resorded
detailed dhemical investigation of watermelen seed. The seeds were
separated futo keraels sud shells md sach smalysed separately. fhe
yesults of the oil ammlyses are summriged iz Table . After
saponifiontion of the expreseed oil, Sthere wms fsolated, ia addition
to She fatdy acide, & suall smount of & phytesterol, omn“o
(m.ps 163-164°C.). Ia the "press eake®, Deeides residmal ofl were .
found soluble proteins, sugars, and & resinous mterial. Frow the
resin, & small amound of & phytosterol, m.p. 158.180%0., aprarently
{dentioal with $he ocue odtained from the exvressed ofl, was isolated,
and & compound, °Nl40°4' thought %0 b & mew dihypirie alcohol
(m.p. 260°C. decomp.) to which the name Cuourbitol was gives. The
acetyl derivative melted at 150°,

The shells, amounting $o 48.7 per cent of the Sotal weight
of the seed, sontained & fabty oil from which was isclated after
ssponification, in addition to the fatty actids listed ia Tadle
snother phytosterel, 0, .0 (m.ps 141-143°0.). The vestdus of
shells eontained & Ym0 of copper and & resinous materisal fyem
- which wms 1sclated moze of Vhe phytoterel Cogi, 0 (m.p. 181-142%.)
And more sucurtitol. In @ later investigation, the saze suthore(73)
obtained evidence which indicated that cusurditol was a phyteeterel
&lycoside vather then & dihydric alechol. No evidence could Be
obtained for the presease of alimlolds in any vt of the seed. The
investigation of the Imperial Institute alse gave no indication of
alkaloide or cyancgenetie glucesides.

Baxikcedale(59) in 1928, obtained & sbstance from the seeds Wy
extrection with water which he reported So give saponin tests and




b
r

which he oalled Quourbitin., Ne constants or anslyses were gives for
the sudstance.
Ensymes which have besn dsteated are oatalase, moleasd, sad
lipase By Jono(74) in 19313 eitricodehydsase by Wetanade(75) in
1936; aud urenss by Damoderes and Siweremakrishnen(75) ta 1937.
Irishoan snd Krishonswezy(77) in 1939 nmde & detailed snalyeis
of the nitrogenocus sonstituents of watermelon seeds. The nitrogencus
sonstituents are made wp of glutelin, glodulinm, wmter seludle proteln,
protecses and peptones. N¥o cansvenine or g9itrdlline was found, and
oanly treces of arginine,
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EXPERTMENPAS
 Prelinisary Sxaminstion of Wateracion Seed

m\uumluuihthu exanination was fyom & lod of 30 pounds
of wateruelon seed odtained fyom 8. B, Penick sand Company and stated %o
be from the 1939 erep and of good quality.

Two hundred grame of whole seeds were grounl 8¢ finely &s possidle
by means of & meat grinier and wmosreted overnight in 600 @0, of
distilled water S}t bad desn mde slightly alialine with aamonium
hydroxide and lwated %0 60°0. The remalticg solubion was streined
through cheesealoth and then filtered umil clesr. %This solutica
stood for seversl days and fernentation set ia. The solution was thea
mﬂm&-h & thia syrup on & stemn bath, filtered, and am excess
of lead sudacetate added. The solution was filtered and the precipitate
| suspended in weter sud dscomposed with Nydrogea sulfide, This solulioa
s filtered, concmtmsed 10 Mlf 188 wlums, filtered agnia,
trested with hydrogen sulfide, and filtered until elear. To this
slmy soluticn was added in sxcess, & mixtuve of equal paris of
d4ethyl ether and adsolute Alecchol. A white vrecipitate forued
bt Shere was nod enough $o sollect. Since Barkedsle 1md ddtalned
ocusideradle trecipitate by this process, it was bolisved Vhad
possidly thﬁ fernsntation tad lowered the yield. The experiment
was rapeated using 80 greas of the drug and fermentation was nob
allowed to starté, On the Iuauu of the ether-aloohol mixture, &
vhite floosulent precipitate formed. This precipitate was filtered



mmﬁm::mrmtoh;mﬁo.mlm powdey which

#ave $he following Sests:
1. Soldle in water.
-8« Insoluble ia alechol and ether.
3. Leaves no ash on ignition.
4. Di4 not melt below 330°0. Wut greduslly davkened.
$. Gave mo soapy sprenrence vhea shakea with watey.
S+ A 1i%t1e of the precipitate was sprinkled en aboud & es.
of coneantrated sulfurie acid. The precipitate was soludle.
There were mo ¢olor Pencticns. o
7o A suall amoust of $he unknown was ribbed with scasentmied
sulfurie acid, There was a0 eolor Meplay. muonua
play of colors. On rubbing seponins with Frohde's yesgend,
& dlue vicled eclor forme which changes Vo grem and gray.
The Vost was negative with $he precipiiate odtatned. This
1s Mhle's seponta Sest(2). | |
8. Bqual ancunts of the pyecipitate were placed ia sach of
3 test Subes . About 3 e¢. of water were added to sach fude
and to tube A was added 3 drops of hydroohlorie acid. Both
Subes were heated for 1B minutes {a & doiling water dath,
To ench tube $hen was added 1 00, of Fehling's solution
and Yoth tubes yeturned 40 the doiling water dath, After
adout § minutes, tude A gontained & red precivitate while
tude 3 remmined elear.
9+ A 11%t1e of the precipitate was 8dded o an Aquecus
'nhunﬂmndmtmmm“ltmﬁ_
forrie ehloride and waraed. A dasrk Tumdull blue preeipitate
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forned. The experiment was repested omitiing the sswple
eing tested. No precipitete formed. This 1s & positive
Kobert(2) goet for saponins. However, other reducing
sgents will give & positive best,
10. ¥ith niekel and ecdalt salte, espoains give yellow
solors. The test with $he unknown was negative. A mercurie
chleride solution is seduced te : énlomel when hested with
saponing, resoguised by dlackening with allali. The test
with the unknown wes negntive. These tests are alse
 Kobert(3) Sesta for saponins.
1l. A ssmple of the wmknowmn was mixed with nitric scid sad
xmetnlmmm. There was 20 oolor. In
Ahe presmos of mitrete, saponine give & red eolor ea
 adtitien of 1 drep of salfurie sctd. This is Kitchell's
Sest for saponine(4). | |
13, On sdding & 1ittle of & mixture of equal paris of

- aloohol and eoncsutrated sulfuric aoid %o & ssapls of & esponin,

heating, and them sdding & dvop of ferrie ehloride solution,
8 dlus greed ecler dovelopse The test with the uninown
e -m:ﬁ. This s Iapoa's tess for saponins(S).

13. On yubbing & 1ittle saponia with 3 drops of asetie
anhydride, then allowing & drop of conosmmimied sulfurie
acid %o mun ia, & more or less fntense yed dand foras ad

~ the polat of sontact. mtmmhhm-
negative. This 19 Sagol's S0t for saponine(6).

14. The unknowa 414 not hemolyse dlood.

W)

I



The f11t:ete fyom the lead mbaocetats treatmest wes Srested with
hydrogen ®u1fide %o remove all the lead. The solutics was £1l%ered
and ths filtrate ewporeted 4o tm on & steam dath, Dok before
and during ewsporation, & positive Sest sas cbtained with Pehling's
solution.

Barkndale‘s work was repeated 3 times and 1a no ohes could &
ssponia be found.

Helective Solven Rxveximenty |
In order to gain scus knowledge of the soludle constitnents, the

soods were mbjected %o & selective solvend investigation Wy the
Dragendorff metbod., Jurthersore, 1} was of izberest %o mscertain
the action of seleative solvesks om the whole seed, the kernels
slone, and the shells alene, Jor this purpose 100 grems of seed
mc@d&mdpummumrmmmnmh
and shells Wy Mmad. The shells were ground §e & fine powder ia & sml)
eoffes nill while the kernels were ground $¢ & fine yowler W msans
of & mortar sad pestles A yield of 58.8 grams of the shells and
38.1 grams of the lmmels was odtained, A quantity of shole seed
e ground $o As fine & powder &8 possidle with Sthe aid of & mea$
srinder.

Bagh of thess thres souples was thea placed in & Soxhled $ype
Sontinnous extractor and extsustively extiected, suscessively,
~ with selvents ia the following orders petroleum ether (d.p. 60°
%o 70°0.), ether, chloreform, sloohol, water.

A% the ¢oapletion of ench extrection, $he extreats were
sonsentrated $o 2douk 100 00., placed in tered beskers, and
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the solvent allowed to svaporate dexpletely at & Sempemture of
aboud 3570, 7The following dnta ware cbtaineds

]
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Tatroleum ethor extyncty « The extyact of the shells wae & pale
yelloe, Sronslucent, semi.-solid wmterial while Shose of $he keruels
and whole Seeds were cleer yellaw oils &% yoom Semperstuve, containing
suall smouts of floosulend precinitates on She dottam. All possessed
pleasant aromatis odors,

Ether sxtracty « The ether extraots in eoch cove werd pale
yellow o reddish.yellow, semi~sclid te solid, Mm mving
the ssme pleasant ayoaatis odor of the petroleum ether extraocts.

 Qhlopnform extrects « The extrect of the shells was & dask
brown #0114, that of the kernels & gmayish selid, and that of
the sticls soeds & ysllowish-brown s0lid. All possessed the same
pleasant arematie odor of the preceding extmots.

4lgghol extrects « The extmot of the shells eonsisted of &
aixture of veddish srystals and & ved ofly sudstance. Thal of the
kerusle was & light red eolid sontaining sowe white smorphous mmterial .
the extraot of the whole Seed was & dark rod mierial,

The orystals ia the extreat of the shells were sepamted from
the oily sudstance by mesns of warm aloodol, ia which the ofl wag
readily soluble. The undissclved arystals were then diswolved in
&) exsess ot beliling alechol and on reoerystallismtion were odtained
ia fine white neelleg, which dMad the following properties)

1. Yory soludle in wmter,

3. Soluble in hot alechol.

3. Insoludle in ether.

4. Jurz completely wpon ignition, leaving ne ash.

8. M.P,, sharply a8 163%0, (umsorr.).
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This materisl was Mater tdetifind a8 mannitol.

Agocng oxtmots « The extrects of the shells and whole seeds
were reddish drown solids while that of the kernels was & gray solid.
They were all odorless. |

A guantity of mtermelon seods was uuhl.ln a gremlating
mchine and about 400 grans of tlw shells were sepsreted and sxtracted
in & somtimous extractor with 98 per cemt aloohol. After extweoction
ws oouplets, $he solvent was rezmoved at & S espermture of sdoud §§°0.
The residus wes weshed suscessively, until weshings were solorless,
with ether, alochol &t reox Semperatuve, and aloohol wamed o 45°0,
The yesidus wes then extmeted with boiling aloobole Upon @ooling
the doiling alachol extract, white Deai-like mwasses nwnnt on
the Dottom of the containey. These were recrystallised frem 95 per
oent alechol to & eonstant melting poiste The final produch was &
whiite erystalline substance melting at 164° %o 166.5%, (nmﬂd);
It was later identified ae msanitol,

-

® The thermoneter used wys standaniised Againet & Duress of
mm_m of Anschuts thermomsters.
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Ghauical Rmaisntion of Wtermelon Sesd =

mmmwuuumuummmmuu _
lm 98ad in the wdh!nq sanaioation.

o-m-nuadtuuum«tmmmmhm

_‘-t ohxmfm ia She prelimimmsy exsniztion, 14 ven muu (™ od.t
Ahose . axtrastions in thte sxmination. Bince so mmm Mhol

mé tuu found for mmh‘ the ﬂnlu fron the mu. the

mmtmmmmammumw.

| Mmdmwcmﬂumﬁuumnh {abous
mu)wummtmn.muqummm
farther grinding in & power auill. mmmcmwm ua

melin bag in & stalnless #tesl psroolatoy armiged for Soxhlng

extraotion asd exbaustively extrected Suscessively with Petroleum
mo.p.wun‘n.).nmm alcohol, and 60 per oent
alosbol. T™he ®lvests were removed froe the petrolows ether sad
55 por owt elockel extracts Wy 410014408 uader an ateosphere
of oarbon dlomide. Tw solvent we yemoved from the 50 per oend
wmmmmmdm mmmum
mmm | '
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Sanple . | 9080 100
P.2. extreot - 1630 .98
951 Aleohol extrect . . 409 | 4.3
80f Aloohol extrect - 4.8 0.54
Mare | 6133 .5

ToAal yecovery . 83220.8 90.5

After removal of the solvents, the sxtrests were stored under &
oarboa dloxide stmosphere until used. '

Detroleum ethor extyugt - The extrest was & glear reddieb-srvage
oil with & slight flocoulent precipitate. It Wad e Pleasant, slightly

Arommtis odor reseadling ginger.

dlcohol extract « The extrect wes & dark, reddi eh-drown ol
sontaining suspended solid smterial, It had an ayometic odoy
reseadling ginger. |

ZMtx xer om$ algohol extrect < The extract was & dask reddish.

drown 80lid with & earemel-liks odor and & disagreesdls dittar taste.

In erder $o sseertsia how mwoh alimlil was seeded te saponify the
011, the seponification valus of this saterial was determined sad found
$o be a8 followet



Sample I 177.09

Sample IX | 174.4

Gaple I = 176.63

Averoge | 176.03
Ssponificetion

Five hundred grems of the petroleus sther extraet was saponified
for 14 hwn in 50O 9ce of 20 per cent slooholis Muduhum«
solutica. After sapomification the alechol was ypemoved under rednoed
Pressure and the residue taken up in the lesst possidle smount of
wter. This aquacus solution s extrmoted with seven 300 oo, ﬁﬂtm
of sther and the ether sclution reserved for the prelinivary expsriments
o Qua-umuuuo miter found on page 45,

Ereoepetion of Lend Soape

The aquecus solution of pﬂmﬁm. 032pe was then hested on &
stotn Mth and treated with & hot concentreted aquecus solution of
lead acetate to precipitate the lead soaps. Oontimsous stirring wag
Recessnry during this operation to keep the gumay lead soaps broken
Wp s meh a8 possible. After aocling, the lead soaps were filtered

off and the filtrate sed aside. The 1ead scsps were washed with
| several portioas of water and the washings added $o She above. flltrete.

The lead scaps were then diesolved in hot aleohol with $he ald
o & small mmousd of glactal acetie actd. After widion ws affected,
Ahe slechol was allowed %o socl in the refrigerntor for 12 hours. The
Precipitate of lead nipl wee filtered, redissolved in alcohol and



reorystallized thrice molu deserided adove,

In orier o0 deternine if the separatica Ind resched & stisfactory
point, & porticn of the preaipitate of lead scaps was suspended ia
otber and eoaverted o the acids. The ether solution of She acids was
wnshod vith distilled water until the washings were neutral te 1itamus,

'I6 wan thea dried over snhydrvus sodium sulfate, Filvered, and the
solvent svaporated on & stenm Wath. The Lodine walue wae deterained
sad found %0 be 8.36. This low Sodine valus fndioated ihet moet of
the unsaturated fatty acide 1nd been rmoved from the satureted acids.

The precipitats of lead soaps weae washed with severnl porticans
of alochol ia & Duchner funsel. After duying, \he soaps vere
-aonverted %0 acids as dosoribed &dove.

The satureted fatty acids were placed 1 a 500 ¢¢. sounde

bottomed flask and esterified Wy refluxing with 300 se. of metbancl
aad 30 so. of soncemdrated sulfurie acld for 13 hours. To She
result iag solution wms added about 4 times its wiluw of distilled
wtor precipitating the mthyl esters as sn oily loyer ca the
surfuge. e aquecus layer was dram off from & separatory fuanel
and washed with several portions of ether 40 remove mny suspended
esters. The sther washings ware added to the separated methyl esters
and sufficient ether added to offeet complete solution. The ether
solutica wes washod with selter until neutrul to 188mus, dried over
sahydrous sodium sulfate and 4he solvent resoved By evaporaties om &
stean Yath, |

e
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| Since the methyl esters btained adove eculd de expected o
contain ssall axcunts of methyl esters of unsatureted fatty acids, the
aaterial was bmtn_-tod. $o reduce the wlatility during distillation.
The esters were diesolved ia ohlorofom at 0°0. A solubion of browine
in sarbou tetrechloride was added dmpwise until a slight excess of

dromine was present as evidensed by the strong odor and the dlue

color produced on moistened storch-10dide Scet paper. AR excess of
08 @oe of Droaine solution wee then added and the soluition allowed to
stand for S0 mimtes to insure eoxplete Dromination. The ehlorefoms
solution was washed with & sstureted solution of sodius bdioarbomte

to rezove any excess dromine and then with water 4o remove the sodimm
bicarbomate, The shlorofotm was sveparated on & steam Dath leaving

& Gaxk drown liquid.

The aixture of esters wee placed in & 100 ¢a. flask peeked to
half i%s eapacity W th glase wool. Nefore distillotion was started
the estore were dognuesd first By aprlying waocuum without heat.

The tensciously Jeld guses were removed by gredually heating She
esters in weoug. Before distillation was bagun, 8 pressure al 0.08 =m.
of mercury was attained.

The d1sti1latica was earried cut under the following eonditionss
distilling temsperature 117° ¢e 150°C., & prescure of 0.08 t¢ 0.25 =m.
of wercury and an electrio:=1lly heated ofl Dath at & Semperature of
194° %o 340°C. The distillatice was stopped when the preseire begen
to rise steadily and sharply indicsting decouposition.
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Abcut § mioutes were rsquirad for replacing the redeiver and
swaouating the systen shen & fraction wes cube The esters were firet
seyareted 1nto fracticos with approximtely 10 degres Boiling renges.
Tsbulated below s the distillatiom dats of this frectiomaticn. JFouy
fractiom resulted. |

| Teble 111
Pirst Disvilietion of Esters
Distilling  Bath . Jecket Presmre
Toud, Teanp, Teap. ma, Hg. Prection

2108 ur 194 162 0.08
2130 196 170 0.08
2134 122 198 m 0.1
2148 120 198 17 0.1
3110 ny 198 169 0.18
3124 1 198 I 0.18
2140 us 195 17 0.15
380 113 198 178 0.17 3
400 16 08 185 0.15
4104 127 203 185 0.15
a1 134 207 188 0.3
4130 129 20 189 0.3
4140 10 m 304 0.28 n
4143 140 m 208 0.28
©80 147 m 28 0.28 334
@53 10 A3 ns 0.3
81238 138 220 238 0.3 1v
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| Eech of these Cmoticne was individually further separeted inte
fragtions with 8 degree dietilling rnges. Then & new fyaation wae
placed in the distilling flask, 1t &3 necessaxy $o droak the weouum,
allow the jacket sad the dath to sool, and &gain evaguste the systam.
This opemmiion required abowt 15 minutes. ™o data on this
distillation are found &a Tabdle 1IY.

Teble IV
Redietilletion of the First Frectioms
Pistilling Bath Jucket Presmure
Tioe Teomp. Lanp, Temp. = jig Frastion
' Fraction I '
8120 108 216 122 0.08
B o7 218 125 0.08
8133 108 28 127 0.08
9110 110 7 128 0.08 |
m1s 108 a3 127 0.1
9120 114 209 1 0.1
" - 309 as 128 0.1
9148 1s 234 0.1 2
$150 18 a2y 1 e.1
10100 ns 220 12y 0.1
10108 12 238 130 0.1
10130 120 240 1% 0.1 3



TABIR IV (contimued)

Distilling Math Jecked Presoure
Tine Temp. Temp. Teup. m g Paction
| Fmation 12X

11318 117 180 188 0.18

11133 133 183 187 0.2

11148 128 168 198 0.3 4

11:80 128 188 196 0.8

uw_n 130 188 186 0.3 ]

12318 130 188 20 0.3

12128 138 188 332 0.3 ¢
Fraetion 112

1100 148 198 310 0.8

1108 148 198 210 0.3  J
Prection 1V

1120 138 210 20 0.2

1138 130 9 § A3 0.1

L1a8 128 al A3 0.C8

a0 120 an 23 0.08 8

¥hen distillation was complets all of She fmotions were elenr,
¢clorlsss 1liquids which becsme white oryetalline mssses om e0oling %@
Yoom temperature. Fraotions B, 8, and ¥ were %00 suall te work wp

satisfactorily.



Buch of the B fractions was sspoaificd on & steam bath with
20 per sent excess of alowoholie sedium hydroxide solution for 1 hour,
The sxoess 8lcohol was resoved by dietillation on & stesm dath under
reduoed pressure. Each freotion was them dissolved in the miniomgm
smcuzh of ware wster and the selubion acldified vith eoncestseted
hydrochloric asid, The suspensions were dooled %o yoom tespereture
sud extrected with etber, The ether wlutions were weshed with water
uwtil seutral o litmus, dried over anhpircus scdiva sulfete, and
the ather evaporsted on & stean Bath, After 8 corystallismtions from
acetone, $he aneutralipation sguivelents were detarwined.

4bout 0.1 gras savples of the acids were accurately weighed,
dissolved in 36 go. of alechol neut alized to phanclyhthalein, snd
titmtod with 0.08 normal sodive Nyiroxide. The following results
were obtalneds |
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Reatrelisntion
_ Eqaivalent
- ¥yscotion 1 A, 261.8
5. o59.0
Aversge 260.3
Fraction 3 Ae 0.7
». - 298.3
Average 290.8
Preaction 3 A 280.2
B. 258.8
_ Averagze 259 .8
Yraction 4 A 200.1
: ’Q 2“.0
Avarege 276.5
Prootion 8 A 204.3
- 3. 287.0
Averege 2885.6

Schuelte and Yogel(?) beve shoen that it 18 possible te calmlate
the amount and charsster of acids, differing from each other YWy
2 onrbon atoms, in c.ul.'l!u't by means of Moary nixture !rndu.point
surves. The ohaerved mesn moleculay welght from the neutrelistion
equivalont deternizes the proper eurve as well as the eomposition
of the mixture 1if the melting mmmnnaummntu
arve, ‘““ the mol pef omt somposition found em the surve, the
meaa moleculay welght is csloulated. If $his figure does not agree
withia experimental eryor with the asutrelimtion squivaleat, 1% my
be assuned that the fymotion 15 not & Bimary sixture. In such cases
sdditicenl frectioml erystallisstions are aften belpful,

The freezing points and mesn noleculay weigits of the § fmotions

of fatty scids oblained from the watermelea ssed oil were determined
in the above mauner: The remults are surmriged dDelow.
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Lisgtion 1t The seutrelisstion equivalent placed this fyection
in $he 0;4-0,0 Bloary system, Yrom the curve, the solidifioatioa
point Indicated & mixture of !3.3#»1 por cent of the eu acid and
8.7 w0l per st of the ﬂu 2aid. The sean mols ular weight ssloulated
frox the neutralisation equivelent was 260.3 and fron the eurve,
258.6. This 41fference is withia experinéstel error and is sn
indication Siat the fraction gonsisted largely of paluitis acid with
soue steario sotd. | '

Zmotion 29 The neutrelisation equivalest placed this fimstion
iz the cn.am bMuary system. BEowsver, the solidificstica poiut
was far below the Sempemture yenge of Ahis curve. Since this
fraction was small, addittonal cryesallisstions ware not feasidle.

Ixackion 3t The neutmmlimtion equivelent placed Shis frection
in the ou-ou bWaary system. From the curve, the solidifioation
point indioated a mixturs of 98 mol per cemt of the culeuul-
2.0 20] per oent of the cu agid. The wean moleculny weight
caloulated from the meutralisstion equiwelent was 280.8 and fyem
the gurve, 356.7, This differense is within experimental error and
is e indiontion S1ms Shis frection oonsisted inrgely of poluitic said
*nd & smell amount of steario acid.

Zragtion 40 Mo checks were obtsined for the neutmlisstion
oquivalent and the sol1dification point was far delew the renge
indicated by either of the neut mlismtion equivalents. Since this
fraction wee saall 2o further work was possidle.

Imction §3 The asutmlisaticn equivalent placed this fructicn
ia 4he 015-0; Minary aysten. Fros the eurve, the solidification
DPoint indicated & mixzture of 97.5 mol per emt otthduuum



2.8 mol per cent of the O 8cid. The mean moleculsr welght caloulsted
from the neutralisstion equivelent was 385.6 and froa the curve, 384.8,
These resulis are ia good aceord and indicate that the fmotion
sonsisted 1argely of stesris secld vith & sum]l smount of arachidie
secid. |

A summry of the data on the partisl fdeatification of the
saturated fatty aclds of waternelon seed is givea in Tadle V.
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mmmummmumuu.mumnm
mmmommmmuammwmw

: m.mmmmcmuunmmwm.,
A Deavy white procipitate of Jead chloride forned fn 4de solwtion. The
mummamuuumwhudmumumm

--:-.__nmmummnuaum.mm mmu
lf_ammammruuumumbu»mn
__._anmm. mmmummmmma
* ant Whe actde washod soveral Vines WAth distidled weter. A portion 5
'«mmammumhuum.hmannmm
lml tmmm.mtnummn hllu um

. hmm:asmwummvmsm
.Mu-mmmunmm. mn
-mnm-ummmmmummxm

the solublon agiteted 7ith & mechenisal stirves. hem on extess of

bronine tad Do 6dded a8 evidmesd Wy Ahe soler mi styong edov of |
m.mun.-mumxmmmumumm
stirred for adeud 5O nimtes longer, During this yericl & scnetdessdle
Sk of & heavy Jollow precipitate formed in She Pesction sixtuves

mmmmm-umwtmummunu
%o air, On drying, met of $he yeliow celor diseppensed due W0 Ve
volstilimtion of adhering boenine. 00 drted woatpitese me then
Peozystalliised f2on pedroleonm ather, Al of She mierisl Stosclving



[ e

oy

L2

_.. " mun. solvesh. G sooling, & white erystaliine Mﬂw
T gomnt, Wich Wen filtered off and dried, selted 88 14 to UM%,

. : (nmﬂhl) s mt Yo the mm nmu point m mu
" Setredroaids. The fach Ahat all of She saterial we selible tu
 pebrolem other, Sogetber ¥1D the sherp melting potst of the
| pocrystallised mtertal, 8 mmamammmm
m nolets protadly & nod exieb in watemelon pesdse swin

!u aohey um:ru 20 a%or -u-mumn e m

mttmm-n. presumdly 8 aixture .tmam Jp
”'Immumnm‘. Wthmmlm‘.
tmm erystaliisstion from sold petroleun ethey fod dod. i

ammmwmmmmmmmun

'.mummmmummmuummmm
- ':fﬂnmmwmmuuwammmumm
ﬁcmma. mmmamnm‘nmdﬁ
water wattl Wabings vers nechrel, sad drisd. Mbecphs b separate
”mmmmmmwmmm
fvon Wasens asconting ummcmmﬂ.u
m-mum R v

Ammammmtym l!mﬁm

."mmummmwummudm

and Nottsem(9) an followss RPN 1
Huwdth%nﬂhmﬂnﬁvﬂh“m‘c

-l.amont ulﬁmdunum After wiution we offected,

4000 06, of 100 Wier we ndded sad Ahe selublen Siirred snd cocled S0 &




15y

tepesature of 0 %0 1%, %o ¥hls we added, ia cne porelon, BOO os .r
a wld 1 per m mlu d’ potassine nmu sad ib nhﬂu

hae vigorously for § wisuies. The pohansium P ragazate m m

 ascolorieed with & satureted solibio of sodtum sulfthes o mztre
a8 treated with 150 00, of Gonsentmted Igdrohlorie sold, and u- o
 preatpliate of e Mty aeids filvered off sk drlede Bepeated
. stymallisticas fren petselom other gave & product melting ob 1
h 166'0- mw probadtly & aixture of _m mm m-
77" TERERI R SRR S R bR R A

mummummmummmumﬂ

_ 'mnm-uum of mierial melMing ot 172 Ve 372°0,
 (eorrosted)s Nowever, moet of S mderial melted o4 188 %o 12%.
 The mlting oist of Vebmbptmay shearie actd fe 1790, fuie ds
 fusther evidense if She presmos of linolete aetd ummmm
30 matertal eould be Lecleted dhoning & neliing poish of dipiresy

Sheario setd tm.a.nnmmaummm”___

'Wﬂ“ﬂ&umumwwimm' .

Baithay elate otd ace say dertvetive of elete aeld mn n i

'-mnmmmuanummmm

betmviow of the mm-, olele scid 18 belioved ml-

m.mlrhs mmmmm

 0us buadred 06, of Whe Squeowt 1iguer frem the precivitation of

Sbe lead soape of ihmwmummomdhmnsm ,

hath, ummmmuu-mum
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fﬁ_f snd ather, wd the ®lvests ware ovporated. 4 smil m‘a nﬁh
ayrp Temined wich 1nd & sweek Waste and was molidls tn wetere
¥hoa heated with & sl st of potasstus Meulete, Viis wrep
STe the @aracteristis pungemd odow of asrolets, iadiosting the
preseace of glywerele o
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. The ether we rencved by distillation fron Whe mon-sancaifiadle
miter menticned oa age V. The residus, olly in appensenge, e

 agaia sapoaified by refluving with 80 es. of 30 per oent alooholis
mm'wmu and She solvest raoved und el yeduted pretsure. The

Foaidus was extracted with ether and She ethor solution wes dried
over anhyizeus sodfun Sulfate, filVered, and 4ds solveat evspoveted 5

m_ggmm. he residue which weighed 1 grsn wus hented with
408 n@éaumummawanuﬁumga

 stoms Dath for 3 hours, The solubon me then poured iate Jee wter,
- the waler extyacied with ethor, sad She other swmpomted. The reeidm,
welghing 1.6 gress was §lssolvod 1n the ainims smcuah of bob 98 per

sent alechol. On oooling, She slovholis solution deposited ﬁuuh | '

videh after § szystallistions fyou 56 per cemt sleohol welted ot

2149 S0 186%C. (corrested). Further oxystallimticns from 98 per cend |

alochol failed %o alter the meliing poindke Two axystallimmtions
from sethanol gave & product melting ot 140 Vo 163.8%5, lwuuul).

A poréios of She sortate ws Saponified with alocholie sodiwm

hydroxide for 3 hour on & stean Bath. The sclulion wes then dfluted
 vith weter, scidified with dydroohlorie scld, and extreeted with

other. The ether was evaporated sud She reeidue, after 3 orystsllisetions

43

m-u;-nd alochol, had & melting peimd of 338 %o 143%0, (M).

and gave & positive Lisderuman-Susherd Sesd. The swoush of méssial
me Seo mall for further work. | |



%

4 700 gra samle of the Detrolens sther oxtmmct was Suponified

with & 10 por cend exnoess of & 30 pe cond 8looholls sodium hydvexide

nlﬁﬁantﬂmh&!& 14 hourss s slochol and walter were

fmwtmumlummlmninulﬁ%mw-mﬂh
*ith sontimucus sbSrring. The resldus we extrecied ¥ $1me with ether.

he ether me rencved by 41s0111ation Mad the ofly enidoe agetn
tmﬂﬂﬁsmm sodium hpdrexide as adove. mnmm
aloohel snd waber and extracting vith ether, the etber solutfon wes -
wushod with water S0 mMMw&:»&dﬂu.
mmmum-mm

" The sther solution wes SS8111ed wnd She Pesidus hested on the

'ummunmuu S1u0e8 of weter wore Pescved. The pesidus

mmmmuum The etheminsolible residus wae
cimtn‘ in vater snd mm»mm axtraoted with other, all

of the ether solutions Velng Goined and dried wer eubsirous Sollum
ulm“ ¥he ether solution wne aumauuuuuu. m:
mwmmmmm
mmmamhdhtummdhumm
On oooling, the solution deposited arystals wieh m«;um-m-um

_ tmm”a positive Lichermman.Buretanrd Sott and nelted af

140 o 100°0, (corrested), softentng ob 130°0. The sother ligew

Sros the f1rsh emystallisiion was evepornted sad Ve Tesldus dlemlved
12 the nintous amoush of Boiliag 95 per oseh alecbol. On ewolizg,
'he solutics doposited mare eryetale melting a8 340 %o 148°0. (corrested).

ALl of She oxystalline sederial, weigding 0.617 grass, wes sootyloted
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by eeting with 10 00s of glecial soetie acid aut B 0o of aseile antydride
ﬂuammunMWMlm. e solution was
then poured 200 arweded 100 in & separetory funmsl. AfSer the 1ae

1od melted, She Water was axtmacted Svioe sith ethers The other solibtion
vas wmetied with § par emt sodius biearbosate until the waehings were
“alinlias $o 1itwus, Shea with water until the washings were aevhrele |

e m»mtudem-wdrm sodiun sulfste, filtered,
ummmwuoﬁznﬂ-tmamsmmu
tmuqmmrmm mmuumm
o.mm. | o

_ fwe omystallisations free seetons gave & produst melting ob 166
%0 19070, (corrested) smd further arystallisetions from seetons did
808 alter 410 meltiog Delshe Afier 3 evyetallisstioas from methencd, |
mmmum.aum.ﬂ (Mﬁfhlmw
softeatag ot 160.4%3, o ; .

- m-m.nsnmimum.mwm”mmm
m(o.msu-)nmmunu. d‘nlnk-cﬁwm
lu-dumhhmmumuty. Ehis solution wae
chromstagrephed through & solvem of alusimm cxide 16 % 100 . e
0olumn wes weshed with 75 00, of pebsoleus etber, extraded from the
m.muuumumm.ucm-ndm
ﬂ“mo

mmmmmo.mmummn.mm
wiich, vhes orystallised Sviee from methanol, yielded 36 ng. of
metm»maumm.tm !uom
:mmumm :
 The eestar segeend yielded 0.00) grune of emystalline wtertal



]

whish, shen aryetallised fyom metimnol, yielded 1a the firet erep,
43 nge of axystale (B) nelting ad 159 ¢o 161%0, (corrected). These

'untMMum- Fron fhe sckher liguer wae dtained 13 ag.

of oxystals (C) wiiok gave & p-nlu MedremaneBurehand Sost and

 melted a4 123 o 107%0. (sorrested). Tais latier ssterial ves tee-
| mu«mumm |

© The botton seguest yielded 0.060 gren of mterial, sad She filvmte
mm:m.:o.mm umlmmmu

-obtalaed £30m Shete Pesidues by orystallisstios from methemol,

_ mmmcmwm.&m(&nmm
scetylated vAth 20 0ee f acetis anhyiride snd 40 e of glaciel mostie

8814 s0d worked up 46 desorided on page 47« B1noe 18 dad been found that

She acetete esuld Ve erpetaliised from methnaol, She acetylated

~ asterial, weighing 3.80 graue, wus diesolved is Volling aetiemol snd

ﬁmnu. She solutien deposited & mell emount of arystals (D)
weltiag a8 137 0 16270, (eorrested). S1sce very 11041¢ eaystallim
sstertal eould be ddtalned upon someatmiion of e sAley liguer,

‘he folvest was rezoved and $he Fosidue dlesclved i 800 0o, of
Petrolewn ether eoshalaing 35 00s of bensens, This solobica wee

mqmwm-umummu 18 = 350 M. and

he eolum washed with 100 0de of petrolous stheve Yhe filtsate (2)

‘!Mhmm _
 The olum masteted of 3 eslew sones. The Sop sece, 100 mms Soug,
ﬁmomhuhnmamm.wmln.manhm '
uhaﬂmmmmmmtuxnmm e ®lum we
mfﬂm‘ﬂ“‘lmm”h Roah of S 3 sepgmente
ws oluted With s0etons. i
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Fh

foe 3

mm-mmummmcgmmyuumxm
mmummxmmmmumm mmtwiw _
slse yieldsk & red olly mterial, weighing 0,493 grom, fres waieh o
orystalline mierial sculd be isonted, i

e Dotton Segmnt yialded 0.265 gram of & wnite selid mterial

" which shes @7ystadilsed from methancl gave emstals (7) mlttng a0 -

muua"a. (correated). - - oL,
. The emystals melting o 158 %o 162%, mmm-uua)

f-u (3) (votal weight 0,138 grvm), disosived n 38 00. of petroleus
; 'm.m shromiogrybed Shecugh & solumn of alundnue exide u:m-n..
" the solumn belng washed WISh 40 00 of petroleum other The filtrete

mum...m.uuumm... Glooaried. After yemsovel

" of She colums frem the fude, She Sop 3.5 ma. of the Ql_.mm

auatthnm-umwm thnﬂdudhnmum

"’” 3 squal sepmotis. Buch Sogwerd was sluted with asutene. =

The top Seguent yielded 0,120 grem of ssterisl which, when
erystallised from methenol, geve exystals () meltiag o4 168 so 160°0.
(carrected). | L
"'”mm»nmnmnu.ecmm.ummu
Sognent yielded 17 ng. of sdertal, kmnauanum-uu
b dbtelned frem thess Fosiduee By Srestaat vith methanol, R

& sisture of eqyetals (4) and (0) gave & miting potst of 143 te
185.3%. (m-u. These 3 fraotione, (A) sad (8), weighing 86 ng.,

Itma-hhn. Amkd!ﬂq.m“hdﬁmth mm

mmnq.mmus-mmmo.
- The sovtate showed 2o opAlcal astivity ia &ilorcfosm. The Dlaak
A% & Pendiag of «3.07° and & s0lublon of Mol ng, of She acetole S8
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3 00, @lerofors gave & resding of ~3.56%

The shloroform solution wsed for the epiical rotation was evaporated
%0 dryness and 1he Fesidus yefluxed with alooholis Sodiws hydweaids
for 3 houss. The aloobolie solution wes then dlluted with water and
sxtrasted vith ethars The ether wae Femoved sad V1o Fresidue, after -
erymallisation fron nethencl, melted ot 163.3 o 156.3%0. (corvested).
uhmm ®luiies of the residms desolevised brestne. .

‘maa.oq.xmmmumumnmm
mm. oo results of the malyeis are found deleve Osloulsted
| fron Vimse rosults She expirissd fomula for the acetate apeare te
¥ Oggllys0, from shish She ewpirisal formuls for the sterol weuld he
CogligeOc Bowever, met maturally cosurring phytostersls Peporied
bave 37 o¥ more eurbos abouse m-mmmutm.
there must ‘Do &% leash cue doudle hond; sod sinee 1% fomed s
sactate Shere sust e o4 least one ivdroxy) gmup. Ocoetdering Whe
~ Zaok SUimS mosd maturally cocurring stezols Imve 7 oarbon atoms, &
storel acstate baving Shese functional grouss would Mave She moleculay
formla OagflgOne Mlmaun.mcmﬂlhlotununml
um.m. | ' | R

8 e I Nmfcm)
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The filtrate (T), after resoval of S2e solvent, loft am oily
Fesitue oonteiaing #ome solid mterial, The residus wae dissolved 1o
Yoiling scetons and da Gooling, § wge of azywtals melting st 40 4e
80°0. (eorrected) vas dtalned. Toe exystals wers insoluble ia
sonsentreted sulfurie actd asd 414 nob desolories Wrenine solution,
mmmtmm--nmammamnmmm
=27 Toe olly mnterial exyetallised from a0etons A% <790, bub melted

"M f1l0aved ob :a O« The oi]l was wludle in eonoextreted un‘ntc
' m.mtmmaﬁbm.hﬁ &aummmm

of the o1l deoclorised Breuine end potassime perwsrgenete. In view
umwmnpmnwmnmemnu.u
wmm-mmm

" 'Nome of She mmterdal mhm:mmm-mmmmuu ¥
mus.mmu. :



i :‘

e alecholis extmot descrided sa page 29 nus ol Wy
deomatation with Bolling ether wtil 10 eo. of the other mehings
1ef% 20 yesidus upon ewaparaticn 0 dryness. e ether tnselwble sectdus
wee Shen washed Suscessively with aloshel o8 *oom Sampesnture, ool vith
wzn alechol (48%5.) wmiil the vamings were soloriess 1 sach ease,

Plaally the Jestaes was Sakwn up fn Velltng aleshol. On eeoling the

a8t solubton, fine, white srysials !u-t. Thase were f1lteved off,
mmmmmummqunammnun -

- mowe Suyetals Sorued. ALl the arystal arops were sombined sud purified

lvwﬂ-mmmmummmuammmm

of 184.8 %0 168.8°0, (oorrested), mmum-um
eystalline sidstance.

The solubility hebavior of She sompound piaced £ is group 12

" of the soalytioal schene of Bewn{10). On slezentary amalysis, te

mmeMUmMMwm I%s

'_wumm-um-:u 14mus and Ve adfitten of hydmabloste

sald produeed e preaipitase. hl&ttﬂ#l&lﬂlﬂdﬂlﬁ_

Rih20e %0 & Sguscus Wlubica of sncther emple G4 nob profuse &
 Presizttete, On Agnitien, Mo Seagousd 1aft %0 8ed, elistmsting he
- PoSSIVANIAY Shat A Gompound sisht Do & metallls slf of aa crguale
aotde mmmmumaunw
_"uam

e sonpound 414 a0b mmmtnmmmumw
Pagmt shen hontod on & stens Hath, '

ot
{2
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fne welting peint of Shd sudetance (184.6-165.6%, um
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Pori ules iatrices biblia, p.__3 Materia Lidri Sex, tr. by J.
Ruelle (1837), p. 893 ivid., English tr. By J. Goodyer (1685),
published and edited by R . Gumther (1933), pe 175; ibid., Germea
tz. by J. Berendes ‘19&’. Pe 326,

(Gives descripbion and medicinsl uses of $he plamt.)

Pachs, ke | 1543
Cucumis eitrullus

De historis stirpium, *to., P Y03, Mh. Cey Pluax Theatri
Botaniotl, 2nd ed. (1671), p. 313.)

Olves descrivtion, synonys=s, and sn $1luetretion of the vlant
"Oucumis sitrullus® which 18 refered o by Bauhin ae being
the same a8 his *Anguria“, ,

Cortus, V. , 1548
Qumtuor Semina Prigida ¥ajore

Dispensatorius Flarascopolarum, facsinile (1934), p. 263
Lists the four mjor sold seeds.

Turmer, W, 1881
(Cocunie eitrullus)

A New Berdal, oto., p.__ (Bauhin, 0., Pinax Theatyi Botantod,
20d ede (1671), po 313.)

The above dotanical wame $s yefered to b Baulin as &
synonym for his “Anguria®, .
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61
Bogk {Tregus), H. ' - ‘ 1558

 Citrullue |

De stirpium mxime earum quae in Gemmmmis mascunter, ets., by

De Kybero, p. 833 (Beunin, 0., Pinax Theatri Botanicd, 3nd #d,

(1871), pe 313.) _

3ives description and 11lustwation of $}w "Citrullus® refered
% %0 by Beahin as baing the saus as his "Anguria®,

Matthiolus, P, 4. | _ ' 1863
(Anguria)

Commentaria, po___ (French 7. by A. & Pinet, (1980), p. 220)
(cives desoription, haditat and uses.)

m. | M , ' 1563
(Anguris)

Trivm priorun ds stirpius historia sommentariorun imexines ad

vivan sxpressas, p. (Bauhin, C., Plaax Theatri Botanici,

 20d ede (1671), Ps 12-)

(Bauhin refoys %o Ahe above plant u'mu the same as his
'W‘c’

Dodsoseus, R. o 1550
(Ououds citrullus) .

De stirpium historia, eta., icones, French tr. by 0. Clusius,
P (Baubin, G,y Pinax Theatrl Botmiol, 304 ed. (1371), p. 312.)

(The above name {s a dotanieal syncays referred to YW
Bsuhin a8 being the same as his "Anguria®,




m. Asy G0 ‘ ' 1564
(Anguris) |

Annotaticnes in Dloscoriden Amssmrbeus, oto., Ingdiag, p.
(8suhin, G., Pinax Thestri Botanici, 2ud ede (1671), pe 312.)

{Beuhina rafers S0 the adove plact as deing the same as
his “Anguria*,)

Anguillare, L. : . 1881
(Anguria)

Sewplici, 1iquall in plu Pareri, otc., & divarsl nobill Momine

scritti apaione, pe . (Beuhin, C., Pioex Theatyi Botenicti, 2nd

“a(ml)' Pe mo)

(Bsunin refers 8o the adove plaat as Yeing She sam as
his “Anguriav,)

Eatthiolus, P.l, 1883
Angurien

Neu Kreuterbuoh, p. 187 (Beuhia, G., Pioax Theatyt Botanics,
204 od. (1671), pe 313.)

Oives dsscription and syncnyms ef the “Angurien® referred %o
by Bauhin as being the same as his "Angurias,

(Citrullus)

Kroutertuch, p. ., (Bmbia, G,y Ploax Thestrl Botsniei, 3ad od.,
(1671), pe 313.Y .

(T™he adove bdotenical name 19 reforved %0 by Deuhin as the
s a8 his "Anguria®,)




L' hel, M. ds - - 1578
Citrullve '

Plantarum eeu Stirntus Nistoris, ete., p. 364 (Beuntn, O.,
Pioax theatri Botaniof, 20d ed, (1671), Pe &2.)

0ives & desoription of the plant. Bauhin refers 40 She
8bove name a8 being the ssue as his "Anguria®,

o

Dodosns (Dedoameus), Re 1578
Cusunis eitrullus

A Nievve Hortal, p. 889 _
Gives the descripbion, Maditat, mnd synonyme of She plant.

Mlﬁlu. Ao | 1883
(Cusuner wlgo)

De plentis 1fbed XVI, eto., p. (Ssuhin, O., Pioax Theatyd
Botaaiol, 2d ed. (1671), pe 313.7

(T™he adove botanioal mame is referred to YWy Bsuhin as boing
the same as his "Anguria®,)

m.. Ce ) 1588

(Anguria)

ﬂmﬂo m. ."t. ! “‘. ’Q (m‘. 3.. m M‘lﬂ
Bobanicl, 2nd ed. (1671), p. 313.) -

(mmmmmummuwmubdu
the sane as his “inguria‘,)




sstthiclus, Po Ae o 1588
Anguria

De Flantis Epitome, p. 29V
Gives & deseription of the plant.

Tadernaemontanus, J. 7. 1588
(Citrallus)

Neuw Kreuterbuch nié schonen, kunetlichen und leblichen Plgurem,

ste., r,__ (8auhin, G., Pioax Theatri Botaniol, 2ad ed. (1871),

Peill.

(Baunin refers 4o the adove Botenical neme 88 & syncnywm
for his .W‘!)

Camerarius, J. S 1590
(Anguria)
Ercuterduch, P. (P. Matthiolus), (Bsuhin, G., Plmx Theatsl

Botanicl, a2nd ed. 16‘?1). P 813.)

(The adove nane is 8 Bobanical symonym yeferred Vo YW 3suhia
a8 1o same as his “inguriat,)

a.m. ‘i ' 15”
(Citrallus)

The Herball, or Generell Eistorie of Plants, 1 ed., p.
(Buubin, C., Pinax Theatri Botaniei, 2nd ed. (1671,. Pe A 3.)

(MMmhmnonManu&mm
his “Anguria®,)




Gerarde, Jo | 1633
Of 0itrul Ovowsbers

The Herball or Gemersll m.m-u of mu. M od, (!. Jehason),
Pe 913,

Gives a description, the hh!ut. uses, Sud Synonyre

A
London Nedieel College “ 1650
Quatusr Sexina Frigide WMajove
Fiu yragoposis lendonsnsis, p. 36
" Lists She four eold seeds.
Beuhin, de . 16681

(cs.tnliu folio geloaynthidis ficto, semine aigre)

Historia Plantarum Universalis 2nd od., ps 338 (Iinve, O.,
Species Flantamm, 1 ed. (1753), p. 1011

(3inne refers $o the adove botanisal mme as & synocaym
for his "Cugurbita sitrallus®,)

m.ﬂa m
Anguria
Plaax Theatrt Botanisl, 2nd ede p. 313

The plant is brieflly descrided mnd & mumber of wwlm
w with reforences are given,

Taberntemontonus, J. T, 1687
Citrallue

Neuw Xreut erbuch =it echonen, dunstliches und ledliches
Figuren,; by O. Beuhin, p. 860,

Given & description, illustmtion, anl ®ynonyws wiVh sathors

— . v nad




Salzon, ¥, - 1vor
Citrullus anguria

Fik rmcopoeis Loudonensis, 7th od., p. 48
Gives unes of the seed

Qiney, 4. . ' : 1738
citmulle |

Inglish Dispensatory, 84k ed., p. 120
Gives unes of the seed.

Linne, C. von 17
Gucurbita semimm ssrgine dasi dilstate

Hortus Cliffortianus, p. 453 (Lione, G., Species Flantarus, st
od. (1733), pe 1011*’ '

The above botmnical neme is the same a8 Quourdita gitrullug
in Linne's Species Plamtarum,

Gives other synonyas with refersnces.

T e .

Royen, A. W : 10
(Cocurbita senimum marging dasl d1latato)

Flovas Leydensis Prodromus, etd., p« 364 (Linne, 0., Species
Flantamn, 1st odey pe 1011,)

(The sdove nams 15 refersdle $o Guourbits gttrullus Liane)

- e
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IAnne, Q. o | | 1748
(uourbite folle mltipartis)

Hortus Urealiensis, v. 298 (linne, C., Specties Plaztarm, 108
od. (1753) v.3, p. 1011,) .

(The above dotsalosl mue 18 referedle to Socurbits citmllug
Iiane)

lizne, 0. vou  1ee
(Cucurdita folis multipartis)

Materia Wedica, 18t od., v. 443 (Linne, G. von, Species Plantarum,
lst od. (1753) v.3, p. 1011.)

(The ahove botanical mame §8 yeforadle to Sugurdita sitrullug
Hm.) :

Iane, s vou : o . v
Ouourdite oitrallug |

Spocies Plantarum, 1st od. v.2, p. 1011 (Hooker; J.D. and Jackeon,
3.Dsy Index Xewsasls, (1893), v.3, pp. 560,664, and 865).

Gives daditat and pre-iinnean nases with veferences for each.

lewis, ¥, 1753
he Four Grester Cold Seeds

The Naw Dispensatory, p. 329
e four greater gold seeds are listed.
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uiller, P, | 1789

(4ngurin ¢itrullug)

Oapieners Nietiommry, 7%h od., (no waging), (Hooker, J.0. snd
Jagkeon, B.d., Index Xewensis, (1893), v.l, p. m.i

(The adove botanical mame is & synoaym for Qitruling
wizarig Sehmder.) _

- e

Miler, Ps | ' 1768
Axguris eitrullug |
Gardeners Dictiommzy, 0%k ed,, (no paging)

Desarides the plant and gives directions for 138 eultiwtion.

- Wo——

liane, 0. won ' 17738
Cuourbite eitrullus
Kateris Medios, 204 ed., W J.C.D. Sahareder, p. 153

_ Gives synonyms, Mditat, uwses, and pharmoeuh ical
roparations of the seeds.

v . —_—

Thunkerg, G« P. 1722
{Cucumis eoleaynthis)

Prodromms Plantarom Capensium, 9. 13 (Nooker, J.D. and Jackses,
BuDey Index Mit.(lﬂﬂ). Vely Pe 854)

(The above bBotaniocal same is & wynonya for Citrullus wulgeris
Schredey. )
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Collegie Medies Hsuniensi | 1773
Citmlll

Fharmaopoed Deaica, 188 ed., pv 63
Gives syncnyms and the official part of the plant.

m. ‘t 'l . lm
(Cusurbite snguria)

L'engyelomedie Hethodique, v.3, p.158 (mn. JeD. and m.
Beidey Index Kewensis (IEQZJ._\‘-I. ps 850)

(The above dotanical mame 18 & eynonys for Qitrallus wulgeris
Sahreder.)

leureiro, J. do 1798
Cucurbita eitmllus |

Flora Coshinshinensis, p. 594
Gives mdital desoription and uses of the plant.

( ) 174

I

Poarmosnces Rispans, 108 ede, po__ (Brumts, L. sand Jaloux, ¥,
Phntu)ﬂﬂ“hﬂu ot Plantes & Drogues lisdicamenteuses, (1918,.
pe 0.

(lists Qitrullne wulzeris Schmader as official in the lst
edition of the Spanish Plarmoopoeis.)
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(Comtt tee) | 1707
Anguria

Piarusco poes Hispens, 2nd od., pe 4
Glves mmlmmw of the planb

(Committes) 1808
Citrullus

mmnsmmm._p.n _ o
Gives the ;art used and syncuyns of he plent.

—

M'ﬂ. T. Ay 1804
(Cacurdita ettrullus) | \

Flors I;)nnu;lu. Iy pe 312 (Praroacopes Portuguess, (1878),

(T™he Portuguese Fermoopoets liste Plore Ixeitanios as &
reforenge to Cuswrbits citrullvg) _

——

‘conqu Sanitatis Regio Nedieo-Chirirgloe Hafuiens! 1808
 Ctrullus |

'\Mmpon Deaton, 204 ed., pe &3

' Otves $he rart used and eynouyme of the plsat.

- —
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(Comittes) e - - 1817
Citrallus
Fir ramooposh Hispans, 4th eod., p. 28
 Gives part weed and syncryme of he plast.

Facultate Medios Parisieni 1818
Sening Diots Walge Frigide

Codex ledicnusntarius Sive Pharmacopoes Gallisa, 1st ed., p. 283
Lists the four cold seeds.

Shrenk, . o 1824
(Cuourdits planetifide)

’,11__ h‘iﬁw 24 “-' vl p-lﬂﬂ (M’g 3.0 and
Jagiksony Bedsy lndex Kewensis, 11393), vel, p» 668.)

(The above dotsaionl nems is & WMW
Xulgeris Scamder.)

" Prigusireds, 3.7 6o S 1828
{Cucurbite eitrallus)

Fore Papmmcention ¢ Alimentae Portuguess, p. 537 (Marmoopes
Portuguesn, 24 eds, (1876), pe 266.)

{The Portuguess Marencopoeia gives Flora Pharmeostica as
& referance to Quourbite citrullus.)
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(Muw) ' ' ~ 1838)
Ssmences froldes

Code Plarmseutique, 2ui od. p. 444,
Gives formula for sixing the four eold seeds.

Sagered, . - - 182¢
(Citrallus pasteon)

Ara. Boi. Rat. ser. 1 (Bochr. J.0. and m. BeBey
Index Kewensis, (1&935 vl 850)

(mmsmmmu:wmmmm
alzaris Sohmder.) -

Sehrader, H. A - 182y
(Cusuxis smarissimms)

Borm Gottingensis, p.___ (Nooker, J.D. sad Jadkeon, l@..
Index Kewsnsis, (1293), V.1, pe 664.)

(The adove dotanieal is fo
-wu .’m & syacays for Sltrullng

——

Seringe, . | - 1628
Ououmis eitrullus

DeGandolle's Prodreums, v.3, p. 301,
Gives description, hadites, and wynonyms wth references,

.
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DeCatane, J. - |  18m
{(Cucuxis disseatus)

Anmles du Moseum, 111, p. 448 (Rooker, J.D. and Jagkaon, 3.D.,
Index Kewensis, (1893), v.1, ps 664.)

The abovs dotanieal is for 2it '
(The & Mmﬂm & synonye for Jitrallug

Schreder, N.A ' 1834
(Citrullus eafrer)

Ind___ Sem___ Nort___ Gott (Rooker, J.D. and
Jackson, B.D., Index Keweasis, ms’)"v.x. po 580)

(The above botantoal mame is & syncuym By Citwaling
nigeris Schmder.)

A

Roklon, C.F. and Zayher, K. 1828
(Cucurdits enfrre) |

Enusevatio Plantaruc Afvicae mzmu Extwatropione,
(ml’i JDe angd JOakson, B-D.. Index Imdt. ‘1833? '01.
Pp. 665,

(mmsmmmmuumarw
ylgarig Sehmder.)

”hm. 'l‘l . M
{Cisrullue wmc)- - '

Pmaweretio Plantaruz Afriese Australis Extretwopiose, p. 279

(Hcah;'. d4De and Jagkeon, B.D., Index Xewensis, (1893), v.1,

P B80),

{Index Xewensis rocognises the above Botanieal mum
standard saxe for wmterselon)

. S



Schmder, H.4s | 1036
{Citrullus amarus)

Ewnsyatio Plantarum Afrione Australis Bxtretroviome, (0. Pxloa

and K, m.”, Pe 279 (Hooker, J.D. and Jagicson, B3.Doy Index

Kewsusis, (1893), o1, pe 560.)

{T™he adowe dotentonl maae §9 & mynonys for Citrellug
nigaris Sehruder.)

(Citrallus ehodosperms) | '

Bull. Soe. Agr. Berenl¥, p. 264 (Hooker, J.0. sad Jacksen, 3.D.,
Index Kewensis, (1893), v.1, p» 860)

(T™he above Dotanical sane is & ayaonym for gitxallug
nigariy Scheder) _

Yood, G« 3. and Bache, 7. - 1838
Ouourbits aitrallus |

Unitad Mates Diepensatory, 3xd od., v.1089; 1did., 44k ed. {(1a3),
P:1139; fHid., 3th ed. (1843), p. 13501 1d4d., €4h od. (1848),

s 12801 1bid., 7th ed, (mm;. Pe 12601 1d4d., Oth eds (1549),

Pe 12643 (bd., 9th eds (1851), p. 13227 tbid., 10th ed. (1RA4)

P 1333 1bide, 11th ed. (1888), p. 26043 1bids, 12%h ed. (oo},
Pe 1607; ibid., 13th ed. (1871), p. 15845 1bid., 14th ed. (1879),
Pe 16261 1bid., 15th od. (18»53). Pe 18273 ibid., 16¢th ed, (1892 N
P. 1776 1did., 17%h ed. (1894), p. 16123 ivid., 16th ed. (1899),
P. 16583 1bid., 19tk ed. (1907), ps 1468 fhid., 20th ed. (1915;.
Pe 12613 1d4d., 21st ed. (1926), ps 15265 4b4d., 2204 ed. (1937),
P 1641, .

Gives & desorintion of $he piant and the soeds, bnd Yerinning
in 1894 also gives the eonstitusnis md uses of the seeds,




(Cemxittes) o | 1837
Zspaces Dites Qmtre Sezences Froides
Codex, Fameagopes Fymoaieg, nd od., p. 438 oL
© JAste the Bobanioal Source of esch of the four w14 seeds.

lﬂhﬂdu‘. Beds 1828
(Citrullus emfforum)

linssea, 12, ». 413 (Hoo!ur.':.ﬂ. and Jadcson, 3.D., Intex
Kewensis, (1393), v.1, p. 850)

(The abdove botanical nawe 18 & synomym for (itwullns
mlgarly Schreder) .

- -

Spach, ". : 1838
Pastoqun _
Histolre Baturelle des Yogetaux Phancrogenes, v.6, p. 314

Gives desoription, Mabitat and symozyme of Sitrallug
Tulgarly Senmders .

2dklon, 0. 7. | : | 1840

Oueuais lsoiniosus
Nomenolater Botaaicus, (B.%, Steudel), 2ud ed., v.1, p. 481

The sbove Botenicsl neme is & sysoany= for Citrullua
nlaris Sehmeder.




uog.a. o ‘ '- 1847
Sucuadin it allug Seringe

Olass Book of Beteny, pe 373
Describes re plant

Hook, J¢ Be s | ' 1880
Uss of Watermelon Sceds as adiuretie
Cimrleston Hedleal Jouraal, B, p'; 738

~ Gives clinical evidencs of the dluretic propevty of
the seed.

Socke, __, - - 1881
(Citrallus fistulosis)

Hooter's Kew Journal, 411, 4, $.3 (Hooker, J.D. and Jackson, 3.D.,
Index Kewsasis, (1893), v.1, p. 560)

(The adove botanical mas is & synonym for Citmllug
puigarig Sohoader.)

-

King, J+ and Newton, R. 8. - | 1868
Cusurbite eitrallus '
Eclsctic Dispansatory, let ed., p. 149
@ives desoripiion, tubitat and uses,

L e —
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DeCandolle, & - 1858
Sucunis gitrullug Seringe

Geogrephie Rotmique Miscase, v.3, p. 908 _
Gives Eabitet and migmtion of the plast .

Schur, PJ.P. 1868
(Citrullus aquosus)

Emumretio Plantarun Trensilvanse, 2nd ed., p. 221 (Hooker, 4.0,
sud Jeokson, B.De, Index Kewansis, (1893). Yel, Pe 560. )

The adove bBotenical msme 18 & synonym foy Citrallng
Dilgariy Sehrader,

lowe, R 2o 1868
Gucurbitecens

A imgual Florw of Maderis, p. 291
A desoripvtion of the rlant is given.

w. ¥ A ) 1873

Ple Frakfurter Liste
Arch. 4. Phavms 201, p. 453

Lists wmtormslon seeds in an inventory of & Parmagy ia
Frakfort-on-lisin, Qersmay, of the yeay 1480,

-2
-2



1a Seoledsd Tarveosutios Mextosns
 Ssadia O Zandis
Fuow Farmwmoopes Mexicsnn, 1st ed., p. 192
Oives syscnyms, debitat, sad uses.

King, 7«
Cuourdita eitmllve L
dmvican Dispensatory, 10th ede, pe N1
Gives desoripiion, haditat and uees.

(Counittos)
Melansis
Parmocpoes Portuguess, 3rd ed., p. 268
Gives ayncnyms, habitat, yeferenses, and part used

s —

Dymesk, We
Sitmlive yujgais Schreder
Phams, Jo Trens. 38, p. 1008

19%

Gives the original four cold seeds and the four scld seeds

of Farie and of Bosbay.

Socleded Parueoeutice de Nextosss

 Sends O Zmdte

Buewe Farmacopes lexisens, 3nd ede, P 96
Gives syncayms, abitat, and use.

AN SR

~ 0

(0
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(Conmit tee) o 1884
Saadis

Farmgoposs Oficial Repaaocla, 68h ed., p. 9
Gives oyyayas, haditat and part used.

' - —_—

Oldderg, O. and ®all, O, Ae | 1854
Susunis sitrullus
Qocpunion to $he United States Pharmecpoeia, p. 307

Gives Origin, mdM tat, part used, description, conatitusats,
properties, medicinal use, and dose,

- " E——

Stille, A. snd Madsed, J. Mo 1884
Cucurdita sitmllus

Netioml Diepensatory, 3rd od., po 823
Gives & botanical desoription of the seed,

t )

Phars, Zeit. £f. Ruasl, E. ». Y68 (Mﬂ“‘. @., Heilpflansem,
(1888), p. 648.)

{The seeds contain sldumin, dextrose, and yesin.)




Hehn, V. and Sallydrass, 7. 8, 1888
" Cosunis eitrullus
Wnderings of Plazts and Aaimmls, p. 33

Buzgests & ocuree of migmtios of Qitmllue vulgspls
Schmder from India,

- —_—

Xing, J. and Lloyd, J. Us 1809
Gusurdite ottmallus

Aneyioan m.lpmhlw..lm ode; po N1
Otves descriptton, haditet and wees.

TR 2

Nerdini, G, | 1890
( )

Stag. Sperim, Agy. Ital. 18, p. 448 (Fonig, J., Cheuis dey
Keunschlichea Nemnge-Gemussuittel, (1003), p. 1496.)

(0ives sn anslysis for water, sugers, total nitmgen,
protein, orude fiber, and ash of the seed of Gitrullua

xuigerig Schruder.)
| _ | ’
Hooker, J« . and Jackson, 3. D. . 1883
Sitrullus yulzeriy Schreder |

Index Xewensis, v.1, pp. 138,860,664, and 658,

Olves the syncnyms, with references, for Citrullug
Juigeris Schmder,
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{ _) IR 1696
{ )
Fusva Parsecopoes MHexisane, 2rd ed., pe___ (Brunts, L. and Jaloux, NW.,
rm«)mtcmxu o rm- ® Dogues ledicamenteuses, (1918),
P A0, :

(Brunt s and Joloux u-t Sitmllus yulgaris Sohrader ag delng
official ia the 3xd edition of the lisxican Fharzacopoeia.)

- ——

Dreagendort, 8. _ 1898
Bellpflangen, pe 649 ‘
Gives aynonyms, gompesition, snd baditas,

- - -

ivitea, 2. - - | 1998
. Gologynthis ammrission _
Gatalogue of the African Plants, v 3, po W7
Gives & Dotenisal deseription of seversl Africen warteties.

Velnarowsinja, S. snd Baumowa, S, 1908
(Teohnische Amnlyse des Sles sus Num:lm)

:. m-i)m-..m Sos. 34, pe 898 (cln. m:um.-n. (1903),
s Do &

(Prysieal and shexical gonstents aye given for mtermion
seed C‘lo) .

§1
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s, J.J.4 o 1903
Uber einige Undekmnnte und Weniger Bekmante Gle

Ieit. £. Unjormah, der Nahy, w. Gesmamm., §, 9. 903
Gives physicel constazts of the oil of the sesd.

T ——

Reile und NuSse Pfiangen Bragiliens
Ber. 4. Deutsch. Plarm, Ges. 14, p. 172

In Srasil, the seod kernsle are mixed with sugar and sater
and used as g substitute for almond emulsion,

——
Socledad Marmosutics &0 Mexice 1904
Sandia

Puswe Tarmscopes Nexiossa, 48h eds, pe 378
- Gives wynonyme, baditas, and use of the seed.

e

Bere, N, A,, Cospari, G,, and T TN lo' - 1509
Ouourditacess « The Gourd or Cucuder Family |
Ratiom] Standamd Dispensstory, Ind od., p. BV

Constituents and properties of the family ave sinilay
$0 those of Bryonia, Colosyuth and Elaterium,




83

Power, 7. B. and Regerson, K.

1910
Chezies] Examination of Jalap
ds dme Chome Bes e, 32, p» 80
m.:l:h:;mrduhmlammnt |
T
Power, 7. ).u and Salwey, 4. R 1910

Chenical Emsaination of Sateruslon Seed
¢ Azs Ohons 500., 22, P« 360,

A desdripbion of the Trocedure used in & detailed chemical
analysis of the watermelon sced is given:. The seed consisted
mminly of fatty scids. During the investigation, "cucurbisel®,
believed t0 be & new dihyiria alochol, was isclated.

i

Reering, ¥. and Orimce, 0, 1911

Untersuctunzen uder 8e Wmanltnuu ll
Desutsch~ Budwestafrila

" Atb. Deutseh. Imdw. Oes, 20s 197, po 3 {Chem, Cantyaldlets,
(1911), IX, pe 1743).

Odves sonsteants on watermelon seed euf{é'a the mixture
of fatty acids odlained upon seponification of the eil.

Power, 7« 3. and Noore, G« ¥, 1911

The Constitusnts of Bryonis Rodh
Para, J. snd Pmymeotist, §§, p. $26

Oucurdito]l is a menwber of an homologous series of dihpiste
aleohols of whiech bryonol, ipurgancl, and grindelol
are meshbers and lave the geneml formuls c.nb,o‘.




Kitlacher, ¥, | 1912
gitrullus yolseris Schredey
Die Offizinellen Pflanzen und Drogem, D 93

Iists She adove plant as of ficial in the third edition
of the Portuguese Pharmesoposia,

' Pﬂ.'; F 0 3. _. ,' . 1912

Constitusats of Scme QuourBitacecus Plants

An, Jo Paru, a. Pe 148
Cucurdbitacecus plents are eharactorised by the occureasge
of acrid or purgative vrinciples end for this remson
sonsideradle mubers bave bosn used &8 msdicinal agents.

A surary of phytochemical investigations of eucurditacecus
plaats,

Pover, 7. 3. and Salway, A, 8. 1913

The Idemtification o«f Ipurenc} u‘ Sows Allled Compounds
&8 Phytosterol Glucosides o

Je¢ Chem. Sos. 103, pp. 330 and 1033

IS wus detormined $1at cucurbitel wes s phytosterel
glycoside.

Plerserts, J. 1017
L'baile de Sele |
Bull. Sei. Prarmaocol. 24, P 204

Gives physical and chexisal constants tn wtomelon
seed oil.




Brunts, L. amd Jaloux, Me 1018
gitmllug wicariy Schrader
Plantes Officinnles et Plants & Drogues Nedicaxanteuses, p. 210

lists the Ratiomml Pharwmcoposing in whioh e abdbove phand
was of fialal prior to 1518, _

Sturtewant, 5. _ 1919
Citrllw wilgaris

FNotes on Bdidle Plants, p 169
Oives desoription end habita$ of the adove plant,

—_— n—

Cognisux, A. and Eayws, N. ' 1924
Oitrllus

Das Pflangemreich (A. “1“’. Iv, 378, v.3, P+ 103

Oives desoription and symonyws of Qitmllug walgeris Schreder.

( - ) . 1928
mmnmmzummuamuml

Mll. Isp, Inst. 23, p. 149

Gives vhysical and chevical constents of watermelon seed
o1l obtained from several differentd Tegions of Africa.

———



Barkedale, I, 6, 1928

Seudiss en the Blood Pressure :inrlu Principls in the
Seed of ths Wmteruelon '

u.J-MM-.]ZLp.lu

A detalled rrocedure 19 given for $he extmction of &
substance from watemelon seed, supposedly & saponin,
which tends $o lower blood pressure.

The effect of the prinsiple extmoted, "Cucurbitia®, om the
haea eapiliaries, espillaries of the frog, dlood pressure
of normal dogs and on arterial hypertension in men are
briefly discussed.

Badkarni, X, M. 1927
Citrallue valgaris |

The Intisn Materis Medioa, p. 208
Gives uses and habditat,

Alim. !! 'i m "”. '0 !. ‘m
Watermelon-Seed Extyact in the Trestment of Hypertensioa
 Am. 7. Meds Sol. 178, P 470

Clinieal exveriments showed sucurbitin to de effective ia
lowering the bdlood pressure in the majority of eases.

Beljajew, N. 1939
(Cel dor Wmssermelonensamen)

. “lﬂ' Ve ,'"‘ !ﬂ-. ”0’. ’l “ (Ml hﬁl‘nh‘.. (’.m).
i, ve 2823.

(Gives constants of watermelon seed oil.)

86



whos

Iwenow, 8. and Kurctsehkin, X. 1929

(Dte Xeufmarmeche Ehodsasahl und dle Besjimmng der
Qmatitatives Zusammenssltsung Ziniger Ole Asslands)

Ool- w. Potte Ind. n0.12, p. 45 (Chom. Centraldlats, (1930),
Lo Po 2333.)

(0ives 1odine and Shiceyanigen walues of wtermelon seed

oil.)
L . .
Gergill, 8. L. snd Rudy, As | | 19801
The Value of Cucurbitin 4n the Treatment of Agterial
Hypertension

&J.M-M-Ebym

Only & small perceatage of mtimts treated with sucurditin
showed & great reductioa in systolis blood pressure and
the effects lasted ocnly a shors time.

¥ehzer, G, | ' | | 193
Liimliue yaliarig Sohreder

Die Pflsasenstoffe, 2ud ed., v.2, p. 1197
Gives somposition of the seed with yeferenses.

Jm. &% | } | . 180
(The Eagyme Coaten$ of Dorumn$ and Comanating Seeds)

dota Schol. Med. Uniy, Iap. Kiote, ng 9. 211 (Orenm, Adsty,,
&8, (1931), p. 3030.)

(onn!.;u. mcleass, and lipase are presmt h waternslon
soed,
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Gxtmn, J, | h , _ 1934
Ottrin

¥edem Dwug Maoyelopedia and Thewapeutie Guide, lat ode, p. 67
‘Descrides oftrin snd 14 saottem. o |

Watanabde, K. | 1938
(Cisricodenydrmse in the Seeds of ¥atemelons)

J. Agr. Chem, 800, Jupen, 13, p. 745 (Chem. Abetr, 31, (1927),
Pe 1“10) _ .

(A deserititon of the axtraction of sitrioodahydrane fyom
wmiemelon seed.)

-~ T ——— -

Demodazen, M. and Sivarmssikrishom, P, M. 1o
Bew Sources of Uresass for Determimtion of Uren

Blochen. J. 31, p. 104
¥aternelon seeds are an sxocellent source of urease.

Caddab, As G and Soliven, 7. A, ' 1938

The Proximate Physioal and Chevioal Comresition of 28
Species of Citrus and 13 mon-Oftrus Fmuits Croma ia the
Pailippines

Philipoine Agriealturiet 28, p. 644

Gives an analysis for water, sugars, yrotein aad ash of
mieomelon soed, '




wm’. °Q ,.
"atermelon
The World of Plamk Iifc, p. 467

1929

Descrides the plant and gives its origin a8 Africa.

mm. P: 8. sad Xrishaneowmay, 7. K. 1929

Prot oin and Qther NHitrogemous Constituents of Watermelon
Seads

Bochen. 7. &' P. 1284

A detailed chanioal annlysis of the nit rogencus constitumts
of watermiolon seeds. They Imve Bem shown to Be mde up

of glutelin, globulia, water soldble protein, protecsss
and poeptons 8.

bl‘.‘ Ay 3o ad m' . ¥. von

1939
Charaatoristice and Goavosition of Wtamelon Seed 011
Je Am, Chem. So0. @1, p. 889 .
Gives phystical and shemion) sonstants and somposition
of the oil, '
| ——— m——
Merck and Gompeay, Ing. 1940

Cuourbitol. Glusoside
Merok Index, P8h od., p. 178

Gives physical constante of eusurdd Sol.
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IRTROUCTI ON

A study of the reaction of theovhylline with dWamiturates
was undsrtaken when 18 was found the$ & preseription containing
sodium phencdarbital and aninovhylline in aqaeous solution
produced & preal pitate on standing for a few hours. The melting
poind of the precipitate indionted A2ad i was neither theophylline
nor rhemodardital, nor was it say of the other ingredients of the
rrescriviion. A search of the literature revealed tdat & complex
of sminophylline and plendsardital had deen yremred, However,
this ecuplex, unlike the substancs precipitated adove had mo
definite melting point and was guite water soludle: The interest
- stimalated by this fncompesibility lesd o the pressnce ehemical
investigation of the produst and $0 & survey of the litermture
o the reacticn froducts of barbiturates and nitzogencus sompounds.



SURVEY OF THE LITEMATURS

In 1910, Xnoll and Go.(1) descrided and mtated & process for
Proparing the yesction produst of diethyl dardituric acid end oodeline
or of scdfun diethyl amdituris acid and sodelins hpdroch loride.

htl;cum.dth- nex$ 35 years & mnder of Ahsy gommenies
snd {ndividuale dawe extended the reactioca $o other alkaloids snd
other nurqm ecapounds with other 6,5.41lalkyl and S-.aliyl,
B-axyl Bbarditurio aaids, the reactants sosbining in & definite
wolesulsr yetio %o form moleculay compounds. These Sompounds were
Prepered by fusing the reactents o by dissolving the resctsats

12 & ¢aitadle organie dolvest frem which 4he Produot orystallised.

~ Pateale Inve also deen grented for moloculn» Sompounds
Prepared by the reaction between hydrochlorides of the alkaloide
and the sodium salts of the 5,8 disudeti tuted darditurie sotide.

Tiase sompounds were propured by dissolving the resctants ia water

and allowing thq produsts %o erystallige,

docording to patents (3,19, ,33,33,2¢,38), the same molocular |
®upound mAy Be [revared by severel & ffarent wthole, As long
&8 the same ratio of remctants is retained, identionl moleculsy
Soxrounis aay be prepared Wy orystallisatiecn from differens Mu
Solvents, by fusion of the reactants, and by doudls decomposition
of the salts of the resctants ia aquecus solulion., On the cther
hand, wore mnmnhuhrmwhnmmu- sane
reaetants(2,6). OCompounds way Se fommed sontaining one molecule
of the alimloid and cne moleculs of $he aiturets, one molemule
of the alkaloid and two molecules of the barbiturete, or twe molecules



of the alkaloid and coe moleculs of the darbiturate, dependlrg upon
the mtio of reactants used. |

These moloculnr compounds are quite stadle %o sir and to sepasation
by solvent extrection. Eovever, sost of thes are easily demuposed
into thelr components Wy heating with &1lute mineral seids(1,30,33).

he patents claim for these compousds & goadinstion and
fatensification of She physiologioal sstion of each conmponent .

The method of premaring the compounds mmy be grouped into $hree
t:éu. although mincr varistions such a9 the soncentration of the
soluticns x_md.. Sotplete pemoval of the reastion Inlvm before
srystallisation, eta. exist for esch specific eompound.

Methed I «- Fusion

 The darbiturete and the alkslold m sized intimately in 4de
proper molecular yetio. Tye mixture i9 heated in an o!i dath 40 the
Lsion point and beld there until completely melted. The meld
s poured into & zorter and after wlidifioation, is ground snd
reorystallized fma & suitadle solvent,

¥ethod II o~ Crystallisation fyom an Organie Solvent

The barditurets and the alkaloid are dissolwed, either Sogether
oF separetely, in & miltadle solvent ia the proper molesular rette
and heated, On cooling, the profuct precipitates snd is thllinl
from fresh oolvent,

Nethod I we umnmm fron Water

The sodium salt of the dartitumie and the alllold hydrochloride
are dissolved in water in the prover moleculay retie. On st ding
for a time, or on heating and cooling She produst precinitates snd
is erystallised fonm fresh solvent, |

M}



The reactions which dave Deen oarried cut aye tadulated delow,

Biturete Nols

E-bromllyl
iscpropyl

Cyelohoxenyl
sthyl

Diallyl

Dallyl
Diallyl
Plellyl

Dlallyl
Mallyl

Dlallyl o

Diallyl
Diallyl
Daliyl
Blallyl
NMallyl
Ples-butyl

#

N e o e s

TANLE 2

Alknlotd o  Nols

Fitrozem
Compound

Lpbenyl, 3,3

dimethyl, 4-
isopropyl, 8.
Prresolon

6,8 dinethoxy
quinoline

Al1ly) morphine
base _

Uinchonine
Codeine

Diagetyl
morphine

Pihydroeodeine
Dihyd romorphine

PRhylhw you
cupreine

¥thyl quinine
sarboxylate

Rydroquinine
Norphine
Quinine
Sparteine
Sparteline
Pyramidon

*FoS givem in origiml article

Se0riginal not
relerencs,

W e e e e e

m '.’u ‘ M"b
Produet ence
1.,12(bensene) 128 3
4 ¢ N » ¢
1I(Methmaol) e 4
I1(Bensene) 217 ¢
IX(411, Alookol) e
I1{Nethanol) 188 ]
I1(Dt1, Aleohol) 98 ]
IX(Di1, Aloohel) 128 10
IX(Alechol) 138 1
L ” 13
4 *»
L 258 13
* 128 1
. 1%-140 18
o 140 15
94-96 16

2X(Aleohel)

available and inforention not svailabdle in abstraced



Baditurate Nols

CBempt
Dlethyl O
Powyd 1
Diethyd 3
Dot 2
Methyl 3
Dlethyl
Dlethyl
Moyl 1
Sodtum Dietbyd 1
Dethyl |
Dietayl 1
dewm1 1
Dettyl 1
Plethyl

(o)

TABIZ I (conhimed)

Al¥elold o  Nols
¥irogem
Sozpound
«aainopyridine 3
«broniscwalexyl 1
ures

«bromisolvalesyl 3
ures

Am‘uh\ncm 1
ures

 Bromodiethyl 3

agatyl urea
Bremodiethyl 3
acetyl urea
Oodeine b
S-ethoxy ,S.acet. 3
anido pyridine

Tthyl p.aming 3
beagoate

Sthyihydsosmprete )
sulfate
Rydroquinine |

4-hydrexy, S-aityo }
- pTidine

R-methyl, ) §
o wpyridons
Pyranidon
Pyresidon 3
1-vhenyl,3,3.41- 1
mothyl ,4-ise-

propyl,Sepyraxolon

Mathod NP, of Reforn
Produet ence

CIN(Ml.ileodel) & 1Y
11

z 120.133 3
3 , ur a2
3 . 14108 3
1 % 3
1 » 3

I3(Dil.A3echol) 88 1
1 uz 1

Ll 11 18
I1X(2leshol) 161183 19

1, 12{Aoetons, 110 19

Chloraform) 112

Il(mater) 218 17
Ii{ceusens) 120 1?7
IX(Acetone ) - ns b |

II(Alachel) 9597 20
I3(80% Nethanol)128.120 §



96

TABIZ I (eontimwd)

Jamiturate MNols AlieloM oo Nols Nethod NP, of Mefere
Hitrogen - Profust enee
Compound |
Disthyl 1 Proonine 8 . - )40 18
Dattyl 1 Quinime - | 1,11 126 32,33,%¢
. . (Acetone,
Chlorofora,
Alsobol),
113
Diethyl 1 - Sparteine  § Lad 138 18
Dipropyl %  Qodeine Lo ¢ 5.8 . ]
Dipropyl  § Pthylhyd | IX(ileochol) 127-128 19
gupreine
Diprory} 1  Pupsverine 3 | 120 28
Dipropyl 3 Pro7yinydrow | I1{slechol) 103 19
: supreins
Diprepyl 1 Quiaine 3 Il(Acetone, 127.128 22,323,286
_ - Ghloraform,
| Aloobol)
Bhylallyl 1 Quinine 1 II(&lechol) 90 2
Bhyl-a-tutyl 1 Pymmidoa 8 II(Aleokol) 88-90 18
nthyl-ses.edutyl 1  Pymmiden 3 11(Aloohol) 84-08 18
Rhyl fsoamyl 12 Pyrenidon 1 Ii{ilschol) 8094 16
Pthyl isopropyl 1 Spartoine 1 »» 10 18
Isopropyl allyl1 3 Pyrazidon b 4 I.12 93 N,
{M“Om.
Aloshol)
" Xeopropy) allyl } 1-phenyl,3,3. 3 3,1 120 3
dlosthyl 4= (e sene)
' $sopronyl B
pyresolon ‘
Isopropyl allyl 8 Sparteins . 3 . 128 18
¢ n 3

Phenyl ottyl ) «~«dromisoml. 1}
_ a3yl ures



Barhiturate

Fheayl ethyl
!hanl.cthyl
Pheayl sthyl
rﬁéyx othyl
Phenyl ethyl

Prenyl ethyl
Phenyl othyl

Fhenyl ethyl
!h.nrllothyl

Phenyl ethyl
FPhenyl ethyl
Fhenyl ethyl
Pasnyl ethyl
Fheayl othyl
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A ptend sus gramted to erator(\n) in 1938 for & mleeular
Soxpound eontaining viwnodardital and Sminophylline. This eompound
we provared by omistng eue moleculs of theortyllise te yeaos vith
08 wolecule or olightly mowe of sthylenedinmnine and wmrying
proporticns up to 0.2 moleoule of rhemobarbital efther in the Presence
OF sbsence af solvent, In contrast $o 4he moleoular seamounds of
barbitumtes Just discussed, this sompowd was msily soludle ia
oold water and had no defintte melting poimt,

Radeumun and Menan(32) prepared 71 sompounts of attrebariturie
8014 vith vricw siwls primzy, secondary, and tertiary amines,
sieple heterccyclis dases, alimnolasines, altmloids, aning agids,
tud proteinogenls eminee, Fitrobarditurie actd acte as a strong
Roncbasie 201d(33). For this ressen the 8axpounis fomwed were
mumm»h«amm ¥o 821t was reported with
n:qumnm oF theobrouine and attredesdt turie 8014 dut & salt
of eaffeine, & howologus of theortiylline, wms wepared,
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EXFERIMERTAL

The following presoription was received in & ¥mdiesca Pharmaey.

Fhenobarbital solwdle ' &2 2Vl

Aminophylline | &r. 90
(rhoophwniu with Bthylenediamine)

Ag. Pepperming s fl.es. viil

Imnediately after it was tompounded, the prescyipticn was & oleay,
colorless solution. A few hours mtor, the proscription was returned
to the phm contalning & white crystalline precipitate. In ma
tnvestigation of the precipitate, the preseription was compounded,
dissolving both solids separately and mixing the solutiens. The
solution remained ¢lear for abous 20 mizutes at shich Sime & elight
cloudiness was observed. After adoul 30 nimtes, the solution was
quite cloudy and ecntained som erystalline precipitate, In am
hour's $ime, the solution was almost elear again snd econtained &
larger amount of & white orystalline precipitate. The precipitate
was resoved 2y filtration on & suction filter and dried. The melting
Polnt was found to be M9 to 251%. (sorrected). The melting point
of phenobarbital is 174 %o 177°0., md of theophylline 269 to 373%.
The unknown was then recrystallised from hot water to & sonstant
melting polst, 380.7 te 251.Y°0. (sorrested). A mized melting point
of the unknown with fheophylline shoved & depression, giving &
melting polat of 244.6 %o 350.7°0. (eorrected)s That the unknown

¢ The thermometer used was mmm-pmsamu
Ssandards set of Anschuts thermoneters.
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* ould be Pesrystallised %o & constant melting point and thad 8
showed & depression of the melting poizd when mixed with theophylline
18 evidence $o indlcate that soms yesction Iad ocsurred in the
prescriptica. ' o -

In order 0 determine which sudetances were imvolved ia the
resction, one grem of theorhylline was dissolved in 240 ¢o. of water
sad then 0.2 grame of soifum phencbearbital added and dissolved. On
standing, the solution exhibited the seae phenomens a8 the prescription
and a8 aporoximntely the same time intorvels. Ths precipitate was
resoved by filtmtion and seorystallised from het water $0 & gonstand
welting point of 280.7 %o 261.7°0, (corrected)s A mixed melting poinmt
of this mterisl with theorhylline shoved & depression (344.1 te
© 280,3°C., eorrested). A mized melting point of the produwst from the
wescription with $he prodict frem the adove reaction showed no
depression. The formation of the uaknown sudetance in the absense of
othylensdisaine eliminates the Intter as one of the msSerials involved
in ¥he reaction. .

Ia omr % deteraing if the sodium fon played any pard iz the
Mln, 1.0 gram of theophylline was dissolved ia 50 ce. of ,
86 per cmt alochol with the ald of leat, When all of the Sheophylline
was dissolved, 0.3 grvm of phendbardbital was dissolved ia the
theophylline solution. On oooling, & white cfystalline precipitate
formed which was yemoved Wy filt miion and recrystallised from hot
alochol to & constent melting poiud of 280.7 o 251.7°C. (corrected).
A mixed zelting poiat with theopylline gave & depressien (243.1 %o
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280.3%C., corrected), and & mized melting point with he product
from the presoription gave no depression. |

The solwility of the unimown substance in & variety of
solvents at 30°C. was dotermined in & qualitative maoner. The
Fesults are yecarded delows |

ter - slightly soludle, soludle in boiling wmater.
. Aloahel ~ 8lightly soluble, solmdle ia boiling sleohol.

 Bther = Tory slightly smluwdle.
‘. Agetons <= very slightly soludle.

Carbon Setrachlorids «» prectiocelly imsoludle.

Chlorofom «- prastisally insoludle.

Benswms - very slightly soludle.

Glycering <« practiocally iasoludle.

RBthyl acsmtate <= alightly soluble.

Anhydrous dioxang <= soluble.

Mwve oy cond wdiue hydroxide solulion «e moluble.

Five por genst hydrochlorie acid solubion « slightly soluwdle.

A l-pit of the mtorial prepared 1n aloohol solution was dried
‘overnight at 145°0. 4in vaguo ant suslysed for onrbon, hydrogen, snd
nitn‘u. m anslytical results indieate an atozic yetip of
%.83%, 251410 ®rresponding %o & coupound of the ewpirisal
formla of Oagl 0N, One From & comparison with he figures for |
theophylline and phemcbardital, 1% i3 evident that the uwnknowm is
aeither of the starting mterials. The cemposition, however,
oupares favorably with the Sheoretical somposition of & moleculer
oozpound of 2 molecules of theophylline and 1 moleasle of

-

gl o
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Puacbarbital (SagMiagtyoly?e

Tadle II

Per eent Per oend Per om$ Per cont Oxyzen
Carbon® Bydrogen*  Nitrogm*®® . (by difference)

Unmows (1) s2.8 4.98 2.7 18.98

() =8 808 Bas 18.98

Average  £2.8 501 2.3 1898

2 Theortyline. 8.8 47 B6 e

Theophy1lise 43.86 W N R 17.78

Phencbarbital 82,09 8.7 13,08 20,69
*Macre

**laore Kjeldahl

The compesition of the Mﬂ was further verified W the
following oth oarried cut on & guantitative dasis, The resctants
~ were mixed in & yatio of 1 mole to 1 wole by diseolving 1.000 grea of
phencbarbital in 80 0c. of & hot alscholie solution of 0.778 grem of
Sheophylline. The solution was allowed fo stand 18 hours, stirring
onoe after 3 houvs. Oryetals Degen $o form within I35 sdmutes. If
the compounds reacted 1 mole %0 1 mole, theve should heve deen formed
Sheoretically 1.775 grauns of $he produst. If they reacted ia the
mtic of 2 molecules of theophylline % 1 molomuls of prhemodarbital,
the theoretionl yield would Ye 1.278 grems of product with 0.5 grem of
unreacted phenodardital.

~ After 15 hours the exystals were removed By filtmation and the
mother 1iquid repsatedly sonsentreted azd the precipitste removed
until no more product crystallized fmm the solution. The solution
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s then eweporated $0 drynens and the restdue extracted with boiling
other to dissolve sny excese phsacharbitel, There reasined 8 saall
Smount of ether involuble materisl, The other solution was svaporated
to dryness leaving & residue of phencharbital. he weight and mliting
point mMmhnlnmlqcm 6Xop snd each residus. The weight
of m and of recovered phenchardital oonpares favoradly with
thas reqired for a il of 3 molecules of theophylline %0 1 molemle
of phenobarbital as uay de seen fyem Zable 111. _

4 sevond solution was Prepared 8o adove, mixing the reactants
ﬁ & ratie of 1 molecule of phencdbardital to 3 molecules of Sheophylline
Y ﬂmlﬂu 1.ooo S™a of phenodarddtal in 50 os. of & hot aleoholie
Solution of 1,500 grems of Shworhylline. 1f the yesctents reacted 1n
the molesular yatio of 111, the theoretical Yield wuld de 1.978 grems
of produst with 0.776 grea of wnreacted Sheophylline. If they
Feacted in & moleculay yatie of 1 moleculs of phmcdardital te 3
molecules of theopdylline, the Sheortionl yleld of profust would e
3.580 gremes The weight of wodust recovered somrares favordly with
that required for & yatie of 3 molecules of theorhyllise to 1 moleeule
of rhencbarbital as may be seen in Table II1.

In each experizent the frasticas mlting adove 340°C. were
Sombined and reorystallised %o & constant melting poist of 350.Y
te 381.7°C.(corrected)s A mized melting poist of tnis saterial with
the soalysed mtorial gave no depression., Frections IVand ¥ &a
experiments I and 11 Fespoctively were reorystallised frem dilube
alochol %o & eonstaat melting point of 17¢ te 176°C. (corrested).
A mixed melting point of Shis waterial with phenchervital gave me
depression. The yield of produst hnﬁmdmtumm
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of phanobarbital are ia sccomd with $he thecretioal Alat would be
®dtained by the formtion of & moleculny eompound of 1 molecule of
plioncbarbital and 2 moleciles of theophylline. |

These experinents also thow that 3 molecules of theophiylline
reect with 1 moleculs of phencherbital regardless of he proportics
of the reactanis.

fobe 113
 Experizest I ' Experisent 11
Frectica Neight NP velgwd WP
B 0.967 245-260 2.086 206-280
SN 0,28 ' 246-380 C 0.4 248250
944 | 0.0390 183-320 0.021 247-248
Iv 0.390w 168173 0.072¢ 246-248
r - : S -~ 0,030 16917
Produet Cbtained 1.188 (91.66) 2.308 (93.8%)
Bea. Phesobarbitel  0.208 (79.0f) | 0,030

*ther {nsoluble rostdus
*either sclubls residue
The evidence of Shese Swo experinents fogether with the elemental

aanlysis aaa the soastant melting poimd indiomte tdat phenobarditsl
sad theophylline ronat %0 form a produsd containing 2 solocules of
theophylline for each molemle of phenobardital. Sinee the product
~ ocataing 3 molecules of theorhiylline for endh molecule of phenodasdital
oa4 #1200 phemobarditel 1s & week mencbasts soid (I, e 3.89 x 10°%),
the indicaticns are that & moleculsy eoupound has deem formed sether
than & salf. 7This produet, which will hereafter bs yeforved %o as
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: . £
*Sheophylline - phencbarbital®, differs from that yatented By Oruter(l)
ia the mtio of resctents, absense of ethylensdiamine, soludility,
| _ud selting point. _

Toen aa alkaline solution of theorhylline-rheacdbarbital wae
scidulated with either conoeatrated o dilute hydrochlorie seld,
the molecular aoupound precipitated provided Shere was nod sufficient
water preset %o bold it ia solubion. It was them of Snterest %o
deternine what effeot the addition of #cid would have on the origimal
presoription: The presoripiion vae yrepared as before and acidified
with soncemtrated hydrochlorie seld izmediately after mixing.
Theophylline-phencbardital precivitated instaztanscuslys

Since the moleculn @ compound was soludls ia sodlum Mnﬁa.
18 was of interest to detomuine if & stable sodium sal$ of the
moleculay compound was obtained. Assuming timt ench ¢ozponent of
the molecular gozpound wae free to form & sodium sals, 1.000 grem
of theophylline-phenchnrbital was dissolved ia suffictens 1.000
noraal sodiuve Jydroxide to fursish § moleculss of sodium hyiroxide
for waah molecule of theophylline-phenobarbital. ZTo this solution
iu added 28 e, of 38 per omt aloohol. The white precipitate
shich formed was renoved by filtration and dried %0 eonstant weight
at 105°0, The precipitate welghed 0.864 grems. It was soluble in
wmtor, ut & sonceatrated aqueous solution when agidified with
conoentrated hydrochlorie acid 4id not yield a precipitate of
either phencbasbitel or Abe molesulsr ecapcund. This Jatter Sest
indicated $hat ao scdium phencbardital was presmd ia the precipitate.
The precipitate was \herefors prodably sodium theortyllizate. In the



eourse of 2 hours, 2 additional erups of precl pitate weighing 0.033
and 0.08¢ grem were filtered from {1 aguoous alechol eolutica.
Badh of the last 3Mpi_htupum seme tests as the first,.

The 3 portions of the material belisved %0 de mdtum
fShaophyllimte and totaling 0.850 gram were sombdined snd vecwyetal l1iged
twice fn dilute al@hol. A portion of the reerxystallized meterial
was dried ot 110°0. for 3 hours and sseayed for sodium. The remlte
are listed helowy

Sarple 1. | 10.40 por cont
Ssaple 3, | |  9.86 por omt
~ Smuple 3. | 10,15 per cent
Theoretioal for sodium heophyllinate 11.40 per cent

These 1ow and indecisive yesu)ts sre poseibly e S0 varying
amounts of watey of erystallisetion which are held quite temmolously(2).
NIty silligrens of the scdiur salt lost only 8 milligrens after
drying st 135%0. i woug ovemighs,

" A second portion of the resrystallised meserial believed 40 de
sodius theophyllinate was dissolved in water sod actdified with
conoentyeted hydrodhlorie 8cid. The solution was swporated and
dried at 105°0. for 30 minutes %o remove the exzsess hydreshlorie
acld and to decommose the theerhylliae hyimochloride $o Sheovhylline.
The residus was then extrmoted with doiling almhol %o dlssolve the
theophylline from the sodium shloride. Om eooling the alooholis
solution, & shite crystalline precipitate formed whid, shen filtered
and dried, melted at 369 to 37190, (corrected). A mixed melting

poiat with theophylline gave ao depression.

GO
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he squecus aleshol £118s8%e from the soltus theopyllimete
_mm.wuammummuummmomu
Cuyness. The vesidue Which weighed 0.479 grem was extmoted Mith
bolling ether and the Mider scludfen ewpereied on & stesm Bath,
The Mther extmaet weighed 0,368 gone and melted st 188 %0 1711%,
 (corrested)s After 3 exyetallisstions fron @ lude alechol, $he
~ melting poiat wes 174 S0 176°0. (corrested). A mized melting poimt
" w4h phencbartital showed Be depression. ‘ %0
The ether 1ns0ludle portten of $he residus weighed 0.318 grem
snd melted a8 340 %o 200%0. (eowreoted). On reozystallismsticn fyem
aloshol, the substance welted sh 350.7 te 201.7°C. (corrected).
. A sied mslting poist with Sheeptylline-yhencharkital showed 2o :
. depression: The presmoes of $he Sheophylline-rhemchasbital in the
residue 19 expleined by $he faod 220 a0t a1l of 0o sodiue ..
mmummpumwmm.uummmu
oub Defore, in aoid sedium the moleculay soapount BHwe. |
. Tue theorettoal sud actual yislds of the prodecte cbieined
_ from \he Srentment of 1.00 grem of Sheophylline-ghencdarbitel with
1.000 somml sodium hydroxids ave talulsted Delew, i
| Theorettonl

el (rut o3 \l;uﬁ-ﬁ
Sodium theoriyllimste 0,680 grom 0,880 grem
Pheachasdital 0.908 = .33
heorhylline. o.28 —_—

Phenocdardital
Toteld . : 1.1% 2.073



& eouparises of Whe yields gives sddittom] svidense of &
wombisetion in the yatlo of 2 nolesules of \heoptylline te ) moleculs
umu.\mmmmmxmmum-
~ Shem the Sheorstieal 18 Delieved €ue %0 She forositon of Dydmeted

smmmmmumuwmuuu.w

mmm mxonouum’hul in & B0 os. souni-Dottennd

}ff:‘-mmmﬂ:mmmwt eflux sondensey, Mn.
© Ahe eating, Gouplete soluiton was effested, After Deating for
1w.mum-mmmmtmmum
%0 sool spentanecusly dasiag 45 mimnes. & white svyetalline
Wesipitate formed. e erystale, vhem flltered off end dried,
welghed 0,050 gren mad melted a4 176 46 170, (corrected)s A mixed
 welbing potat vith phencbesbitel ehowed Ao depressien n-umu-
mwammummammm
eooling, & setond Wop of crystals was Mtained. The szystals vhea

f110ored off and dried, welghed 0.016 grea and melted o8 173 be 1750,
(corrested)s A mized melting vith phemodardital ihowed no Sepreselon.

: he #oluiisn ws then eveporated S0 dxysess on & Stens bath
sad 4o residus dxted a4 108%0, for 30 minutes %0 yemove the @ -

 pdrechlorte seid snd 10 dcocupose the Weophyllins Rydroshleride be -

. theorhyliise, The reeidue, wtieh velghed 0.136 grem melted 8§
© 865 40 909°0, (cerrested). Qus exystallisstion fioe sl ashol gove &

. Peodust welting &% 300 o 873°C. (corrested). A wined melting poimd

. wAth theoply1line showed ne epreseion.

1190
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| bmﬂummammmmm
mmammwmumuuanm
ﬂWMuﬂmi&hﬁa‘m '“ O

R © 1 (oused on 3 theoph.d
 devmd 3 shencbans.)
L Teesswmsttl . oom . 0000

;mmdummumtmmm "
_,,,..,,., ...,.... ecatelns § wolecales of $hecrhyiline sod 1 -1"“
“..':-;':‘{ a- Stending n old 10 por unt MMM. -u. m, 1lne- tae-.

mwunm‘mmnnmunumm
tmuuwmum.amaumnhmm |
effect silver nitrete would Dave e She molesular seapound s
A smple of 1,00 grm of Sheophylline-shendbarnitel was dissolved
in hod wader sad s aqecus solution of sllver nitrate added. A white
 @o1atinons predt pitate fored whiish eppeared ¥ b scupseed of twe .
17pee of pariicles. The solutien was filtered With wusticn sud the
Procipitate wmashed fres of silver altrate. Coneidesedle &ifftoulty
e eaperiensed in washing S presipitass boomuse of i8e gelatincus |
®amster, The wectptiate, balteved to Vo & stxture of phemciastitel
'? mammmmmm..nm-l.m-umm
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_ Sempletely Witk wiher %o Penove aay Thencherbitel., The veslde, -
kS Mmmuwnm.mmmmum
| welenet 0901 o, e | |
'--_:&Ml.d’hummmmtrﬂhn w
Swipled of iver thaortyllimis vore iguited to frve oilverand .
1he Per ot of silver doterained Witk the following pemalter
il o T | Per ot Miiver

Seplel, L

Twovetionl for Biver = .48
Theopiyliimete -

. hmnammu&hw”mm
‘ uhwﬁ-qwm-m. , &
ammamumumhmwu
mucmuawaumms. mm-m
mMuuMh&oﬂthde |
Mytroshleride aad engalsting eilver ehlorides The preciritete of
| St1ver ehloride me f1ered off aud e Solution smosmtrated to |
_ Shoub cne-th1sd %8 wiome, f118ered and Sooled. mmm |
mmmnmmwam.\nﬂmm
huuumum‘a.(uw auw-unm:u |
sleshol gave & product melttag &t 269 S $73°, (sorrested), A -
 mized melting potat with Sheertylline shoved me depeessicn,
F Tie £110740 frve the 1lver theoriylliste and e vedtiings
ware scubtned, seldified vith Mydrochlorie meld, sad extsected §
- V1000 Bt others Thess extmetions wers sonbined ¥iSh the ethey
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oxtreotions of the dried ollver Mmoiyilisste, eveperted, mud the
 verttue dried o 11P0. for 00 mindes. e restdus, it DS
1100 yeller eolor, weighed 0.308 grem, md after 8 omyetd 1 mttons |
fven di1ute aloshel mlted 8¢ 173 te 178°%, (m). A m
#olting poiod with phencbesbital shoved ne Gepreseion.
. The Wecretical yieMs sad sewal sields dum talned
| fron the Srestuest of muw-a nmmm |

| mwmcm&ummuummm«
Some of She pheaclarsital by DiVrie sctd. The mnomama-u |
.._'.:';-2.- Seldifieatien of Sl B2 mte frus the otiver Shaopiyllieate aat
| S 0t vedel ot of the here ate woult alee sasvumt for e
'f_f;fﬁf’fnw of \he erwde pocbesbitel reettus. . e
{ Although pheacherbital 46 quite selsdle fnmost of Whe orgmis . |
'uxm Mated on page /03 end thecsiy1line 16 3oh, Weoriyilise- .
. phencherbital ¢4 ach demnposs 1xo 11¢ Genponects m‘m 3
| b these mivats, T
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 " a-- 14 e bouo mn N e mm ot the o o
‘“W- Senpound, Sor mi m. w1 ton nhnw
sompounis with 81fferest s.l-nmw barbivurte sotas, 14 -u
© of 1zkerest 10 dotemnine 1 mlesny Sompounds sould %o formed -m
wnn = s.umum mm sctds m m

__'jff.mnmmdwmmmutmmm

| ;fm-.hrmummmuqmmmmut
f".;maxmuumm&umunm

| eald Yot Amwmmmtmm(n.’!udcf

tvunnmmnwmum-ummn-mm .

e

...um mu-munnmmtmmommu.
fnzmmmmmammumuww
'-mmmmmm mmmmummm.
'_mnumnmmmmmn u-‘.nt
dried. T mmuuu.lmm.lmm!. Svasiony(3)
mm.wmmrmcmmuamau—m
'uum. mmummwmmdwm

i, Ae tadiested 1n Te3le IV, uot of he B,0-Glsubetituled basbiturts
8,8-diedstituted nsbiturie soids oF mits of B, S-disbetitwied

borie

b

-
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witurie acids in powdes, Sapaule, or divd fom, The Waridturie seid
mwlntmm. mammmumm
ummmmuamumum nnmm.
mcmuﬂsoammmmmd.mm
im-m\mm.mm ®wintion filtared S0 MM
mmmamnmmuamwcmummum
M Mmmuhmtmnim cl’tlpnhl.
ammmmmxah.mmmmum
mnamnmmm. maumuqum
_mm-nm
mmmmsmmmﬂhmowmmun
mauuﬂ.dtmmmumﬂum

i

mmm
manmmMmmu nnguuhﬁu

tnu. ;mmcmlmnuuwmm
nnmxmuwmauummnmmmm.m
_mumumnummuramumu:
th WwAtturie asid, Oa mn:l e umm. sxyetals
mu-mmwmm:m ummm
sepestedly sonceatmted and the presipitate pusoved mntil so mere
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5,5 Disudatituted

parbituric Aeid u.r.
Dlethyl(a,b) 188-191
(Barbital)
ninyl iseproprle(d) 197-198
{Ipral)
steyl s-bdutyle(d) 1r-128
{5ecnal)
gthyl l-asethyl butyl(d) 137-130
(Pentobarbital)
iyl iscamyl(®) 153-188
{Axytal)

Stayl hexyle(d) 128
(ortal)

iyl (l-sethyl L-butenyl)*(®)160-162
(Delvinal)

o-n

0.8

ﬂ.o

1.0

0.8

0.B

0.434

1.892

1.892

0.378

0.287

Recovered Theophylline

m".
1.728

0.3485

0.378

1.578

1.388

0.341

0.331

$  M.P.Bangeee
89.0  257-289
86.0 268373
8s.8 286-271
88.5  285-273
87.3  287-27m
9.0 285-371
92.8 367-272
az 9 SRF_DA0

Becoversd Barbiturate

0.972

0.476

0.480

0.980

0.888

0.495

0.452

%
97.3

94.0

90.5

W.P. Bange
180-186

' 198-197

120-1234

119-124

150-153

118-123

159-180

131-134



m.u-b_-c.d-:o:n&
Barbituric Acid

1,3-Dimethyl phenyl ethyl®(a)

Phenyl allyl®(d)

Diphenyl*(d)

Diphenyl hydantoin®(b,e)

M.P.
88
154
290-293
295-298

m.
0.5
0.5
0.8

0.6

-

TABLE IV (continued)

e e T ageae oo demtute
0.346 0,302 87.0 . 260-266 ., 0.440 . BB8.0 ., BO-B4
0.380 0.298 78.0 260-271 0.480 96.0 145-180
0.319 0.280 87.6 260-287 _ 0.456 93.5 289-293
0.352 0.301 B6.5

261-269 0.478

289-296
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BIRLICORAPHY

Xoell md Oe. o | Sept. 18, 1911

(VYerfahren sur Darstellung eimey 'hmm von Jedein
mi$ Diethyldarhitursauye) _

German Patent 230213 (P. Friedleender, Fortsehritte der

{Codeine end diethyl barbiturie seid will resst to form &
ooupound ia sicoholie sclution or whes $ritummted in agueow
solution. The same sompound will De formda by resction
betwean thelr sslts in sacueocus solution. The coampound ie
daoaq;ud into its componends by hemtiag with phospacrias
acid.

¥. Bayer and QGo. April 30, 1913

(Verfahren sur Daretel lung ven Verbindungen aus arylalkyle.
berbitursauren und Chinsalialoiden)

Geynan Fatent 247,188 (P. Friedlesaler, Fertschritte dopr
Teorfa®entabrikntion, 11, p. 967, (1515)).

(Arylalkyle or salts of arylalkyle barbiturie msids
resct with quinine slkeloids o fors new compounds.)

Be Neyok July 8, 1912

{Verfohzren sy Durstellung vom Verdindungen sae Chinin
und Dialikylberditursauren)

German Patent 249,908 (P. Friedlaender, Fortschritie der
Reeriarbentabriimtion, 11, p. 988, (1518))

(Pialkyle or sults of dialkyl. bardituric acids weach
with quiaine, or its hpiroduloriue, t6 fomm new coupounds.)

i e
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B Merek : Ted, 4, 1913

{Sanufasture of & Goapeund fyws Quinine mad Diethyl-
bardifuric daid)

Sviss Petent 62,723 (Chew. Adsty., §, p. 2226, (19M))

(A new compound 18 fowmed by bringing Sogether guinine
salts and salts of diethyl dasdituri: acid in water,)

3. Nerck . Ped, 4, 1913

(Memufscture of & aoupount of Quinise and Dipropyle
basvituric acid)

Swise Patent 62,733 (Chems Adstr. §, p. 2328, (15M))

(A new sompound s formed by dringing Sogether dipropyle
wardbiturio secid and quinine)

Be Merck : _ March 20, 1916

(Verfahren sur Darutsllung ven Verbindunges zus Chinim.
dorivaten und Dialkylberbituresures)

Germrn Potant 271,421 (P, Friedlzender, Moritechritte der
Zeexfurbenfudrikation, 13, p» 764, (1517))

{Compounis of dislkyldardbituric aolds snd minine derivatives
woy be prepaved by bringing the resctants togethey in e
suitebdble crgentie solvent, by fusing the remctants, or by
renction of the salts of escd in waters)
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&
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o. Dlen S June 6, 1916
Cowpounds of @um and Dialkyl Barbituris Asids

U. 8. Patentd 1,188,637 °
Compounds of dalkyldarbiturie acids and quinine my
be pwepared by allowing the reactants to react in & suitadle

organie solvent, by fusing the reactants, or by resction
of the salts of ench ia water,

Soa. Anon., pour L'ind. Chim, & Iale - Mareh 1, 1918
(nam;m fically Active Deriwatives of Diallyldaybiturie
Acid

Swiss Matent 76,998 (Chem. Abstr. 13, 2111, (1918))

Dial and quinine when dmught Sogether in moleculay
proporticns form & Shempeutically active eompound.

So¢. Anoa. powr 1'ind. Ghim. & Bale March 1, 1918
(m:;mzun; Aotive Derivatives of DiallyDarbituris
Aodd

Sviss Patent 76,997 (Chem. Abstr, 13, po 3111, (1918))
(Compound of DAY wnd Morphine)

See. Anon. pour L'ind. Chim. & Bale
(m:;mmu; Active Derivatiwes of DiallyDdamiturie
Astd

Swiss Matent :rr.uz (Chem. Adsty. 12, p. 2111, (1918”
(Compount of Dial and ethyl quinine sarboxylate.)




So0. Anon. pour L'ind. Chis. & Bele
('hnn;putudl; Astive Defivatives of Diallyldeardtd turie
Aoid

Brise Patent 77,154 (Chem. Ansty. )2, P 3111, (1918))
~ (Gompound of Dial and einshonine)

- -

806. Anon pour 1'ind Chim. & Iale

(mn;pmmu Astive Derivatives of Diallyldastdturie
aoid |

Swiss Patent 77,198 (Chem. Adstr. 13, y. 7111, (1918)) |
(Compound of Dial and ethyl hyirocupreins)

flos, Anoa, pouwr L'ind, Chim, & Bale

- (ﬁ!?pﬁ.ﬁlﬁll’ Agtive Deriwmtives of Diallylbarbiturie
; Addd

~ (Compound of ethyl allyl dardituric acid and quinine)

-

Sos. Anon. pour L'ind Ohim, & Bale

(!hu-;pm!nn: Active Derivatives of Diallylbartiturie
Axdd .

Swiss Tetent 77,197 (Chem. Abstr, )3, . 3111, (1918))
(Compound of Dial and allyl merphine base)

- N————



S06. Ancn. pour L'ind Chis. & Bele
(mujmamu Active Derivatives of Diallyldarhiturie
Asid

Swise Patent 77,198 (Chem. Adsty. 12, p. 2111, (1918))
(Compound of Dial mud diacetyl morphime)

Soas Anon. pour L'ind Onim. & ¥ale
(m:gp-uuum Active Derivatives of Diallylvarditurie
Acid

Swiss Patens 97,199 (M Avste. 13, p. 211, (1918))
{Compound of Dial and godeins)

Sos. lum pour L'ind Chim. & Jale
| tmn;pmmu Astive Deriwatives of DiallyldarM turie
Aotd)

Seios Patent 77,200 (Chem. Sdety, )2, y. N11, (1918))
(Compousd of Dial snd dihydromorphine)

Sos. Anom. pour L'ind Chim. & Bale
(The n;pwl ieally Active Deriwmtives of Diallyldesdbiturts
Acld

Swise Patemt 77,201 (Chem. Absty, 12, p. 2111, (1918))

(de.summmucamm
hydroquinine)

130
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3. Stariunstelin | . June 19, 1923
Marmsomtioal Produst
Ve 8. Patent 1,450,347

Prevaration of & eompousd of darbital sad pyremidon ia
alooholic soludion. _

i _—

B K. Yolwiley | Des, 35, 1933
| Eypaotie sad Amalgesic Gompound
Us 8. Peteat 1,478,463 |
Ooupounds of d1alkylbarbt turis actds with pysaeides

B, Preiswerk e May 13, 1534
~ Compound of 1sopropylallylvesbiturie Actd and Process
for Meking Sace _ o : _ _

U.S. Patent 1,494,127 | o
Cozpound of 1sopropylallyldarbiturie actd and Pyrenidon.

Preifter, P, . 1928

Ubor #1ne Yerbindung sus Veronel und Pyremides
Zelt, Phyeiol. Ohem. m. P 98 .
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Reindolds, H, and Kirecheism, ¥. 1928
Uber Yeronal-Pyramidon und dag *Yeremon®
Aroh, 4. Pmwm. 283, p. 513
hmmﬂﬂtﬁtn&:ﬁunwthwc 04N
P i

(Veronal ang ryramidon in equimeleculay proport
Rrexidon, golored yellow bW oxidation products,

— m——

Pfeiffer, P aod Angem, 0O, ' 1928
Uber eine Yerdindung ven Verenal mit Pyrecitdon
Zoit. Mysiol. Chem. 134, p. 276
 Gemmounds of pyramidon or sntipyrine with veronal op
Sarcosine anhyiride are explained by 8 linkmge of the

imide grouning of substances of the veroml type to the
8cid amide greuping of the substense of She pyremiden $ype.

S ——— ¥ "

Mnresuw, V.H5.P. o 1929
 Yeremon {8 een Sahelkundige Verdinding em goem Mengeel
Pharme. Weekd, &4, P 753 (Chem. Abstr, 2L » 2102, (1927))

(nm)u & Chexionl eompound sad not a ok sctie
ure

Pleiffer, P. and Seydsl, R |  ims
Nolekulverdindungen Sor Veroralreihe
2e1%. Pyetol. Chem. 176, p. 1.

Wy alkyl, the product is 00 longer Sapable of forming &
moleculay gomplex, :

m-——-—m
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I. 0. Fardenindustite Aktiengesellsobaty Wy 26, 1930
Proccess for the Manufooture of Eew Therupeuk i¢ iAgets

British Patent 308,900
Compount of eysloderdital ad 6,8 dimethoxyqaineline

- —

Preiswok, ¥, | Mareh 21, 1031

Process foy laking Sompounds of Dimlkyl Barbiturie Asids
and l-phenyl, 2,3-~dimethyl, 4-dmethylanine, B~pymsolone

U.5. Petent 1,798,556

When & ssolved ia & compon solvent the $wo reactants
Jield yellow erystals which are solible in orgsnis solvemts.

Boffma s Roshe Ings | ot 19, 1938
{Compounds of Syart-ine with Barbituris Asid
Goroan Patent 586,248 (Chem. Adstr. 28, p. 078, (1934))

(Crystalline compounds are cbiained by combining ome
molecule of sparteine with 1 or 8 molecules of & 6,6
disudstitutad barbiturie acid By fusing the reactants,
by heating the resctants in & solvens, or by double
decoxposition in & solution betwean salts of the

youcotasts.)
Chewisohe Jedrik vom Beaydem, A.G. Sept, 13. 1934
¥emufacture of Derivatives & Oxy- And Amino. Pyridine
Coapounds '

‘British Patmt 418,273

Preparation of eompounis of dardital and phesobarbital
with oxy- and aninoe pyridines.
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Sehaider, O, SR Sept, 17, 1938

Barbiturie Acld Comvounds of l.vhenyl, S.Mndh:rl.
4-1sopropyl-tupyrasolons

UO '! h‘.‘ 3‘01‘.3“
Prevarmtion of molecular scomounds of dialkylbarbiturie

acids with l.pheayled,3-dimethyl-4-isopropyl-5=
prresolons,

GMCP, ’0'0 ) . ' m. u. 19“

~ Prooess for Making Beadily Soludle Galphl Theorhylline
COoapound s

Ue S, Patent 3,017,279

Phenodardital, 0.2 mol proportion or less is gsused te
react with 1 =0l provortion of aminophylline until e
produst is formed whish is soludle in water and suitadle
for thomapeutic use a8 an antispaanot 0. .

i e e —————

faescimer, ¥, sad chhers o uay 4, 1936

Improvement in and Wslating to Procetses for the
Produotion of Barbituris Acid Gompounds

British Patest 447,348 - {'

Premaration of molecular sormounds of Bardital and
phenobarbital with urea deriwtives,

——— —

Rosenderg, He | June 13, 1936
(Basditurie Actd Derivasives)
Gorama Patent 821,097 (Chem. Adet». 20, p. 6138, (19368))

(Prevaration of molecular gomveunds of dirrepylbarddturie
asid with papaverine and with eodeine W fusion.

AR




lusignsat, G, ' | 1%

(Nolscular Association of Barddturetes and lecsl
Anesthetics)

Apa, Chim. Farm. p. 84, (Des.), (Chem. Adsty, 4 v 3383, (1940)

(3arbitalsand phenobarbital form wtaP soludle moleculay
Sssocistions with yroosine and othyl-p-sminobensoate. )

— i

Modemann, 0.2, and Hiemsun, 0, 1940

Ee

The Diluturates (6-Fitredarbiturates) of Soxs Pysiologi.
- eally Important Amses -

ds An, Open, Ses., §2. »» 590
Joramtion of enlte of S-uit robardi turie actd with aines,

- - —
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