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PREVACE | - 1 |

mm:wcﬁmwdmlm: fellows & uﬂm-
definite ssguenwe of mnmm-lumm of active prineiples, '
olnoidation of shenieal styucture, and fimilly synthesis, It is threugh |
these efforts Shat sueh ueeful informeticn is ewmpiled, snd tha$ many "

The seperetion of e mmuna.muuanw for
sumereus vessons. IS especially permits the uee of she Leolated product
in eoncentwated fom, often free frem She undesirebls effects of ether
substanoes present, An exeellemt onsuple was 1w feoletion of inmlin
frem the panereas,

™he detemimbion of Ml&l stvusture, aside fyom ite scademie
interest, offers & moans for eervelating dwunienl properties with physi-
elogionl action. Prequently, 4% lesds %0 the develoment of newer and
better medicim) produsts,through slight podification of shomical strue~
Sure, mﬂ&imWhthuhrmhmmm-
sout of plamoshin folloving thw elarificaticn of She formula of quiniue,
Yereover, m.m-cmmm-cmn eonstitusnts of
dregs, Better nethods are sometines devised for She evaluation of drugs.

Through aynthesis, absclute preef e provided for the Walidity of &
chenieal formla Qghbll“ foy & sampound. Vot infrequently, symthesls




D
H .

wfhﬂtﬁtmum!tul scures of & dvg, independent of other
as in tine of war,

that & shemisl and

souress vhich mey bootne scares oF wavailable,
) I& was with these general b jectives ia mind,
pharmacolegieal study of the loaf of Ales vere L, ws wadertaken,




SCINNTIFIC RAME

Ia She ssurse of & esries of Lwvestigations e plaraacelegienl and
MﬂMthmM.lﬁhmﬁdu&hMW“
plant material, 2% was found Shat censiderehble esnfusien oxisted in the
1itersture ia regard to the identity of this alee plams, Authors in more
ﬂ“%t“ﬁ“&mm.utmmn.ﬂm
this mm.mmmumm-nwurnnﬂuus. Row-
m.\ynhnl.htbﬂhlpblluﬂmd‘uﬂnmm
tmmmmuwMWMMun;ﬂm&
Alos perfoliata, A sarvey of e literature was therefore wadusted in an

lﬂ#ﬂ“ﬂﬂhﬂﬂ“iﬂﬂﬂhﬁndﬂﬁml.h-
pressat day literature,

fe investigate this question regarding mowenclature, Lizme's “Species
Plantares® was £irst somsulded. The 1783 edition(l) llsted She species,
Aloe perfoliata, snd e variety, yera, In charasteristis Linnsan style,
the Srivisl seme (our species mame) sppearved im itelie at the margin of the
page snd was desigmted by & mmbey, Mnﬂw“.mhmam.
Mucmmum-mu.mhmw.mmmmm
bear & mmber. Linme therefore 4id »et eonsider vera 46 & speeies, Mther-
ﬂnltﬂmm.:,nlﬂhihlhmwmuw.m-

The 1768 editiem of Linwe's "Speeties Plantarun” was ast availadle, Hewe
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‘1
m.!ﬁuaumwmmwummugg
porfoliath yers as sesurrisg ia this editien,

Lixewise, the Shird editien(3) nnﬂmwu.uﬁm. and
pore agais vore appeared o the Bargin of tho Jage snd of & different type
Shen thet uweed in yeferring to speciecmmes, The ohenes for mistaking this
variety mome for & full winsuutuq-!h wndorstandsble. A% leash Shis

.rrmamnmmumm-mmmmmnmm intre-
Sustion of 4, vore in present day litersture, As sarly ss 1881 Baker(4)
puvliched & symepsie of Aleinses umunmmﬂux.mwu
"sSpesies Planbaren® edivien I, This veforence by Dekey may fndesd dave Doen
tummwmmmhmuuwwmmn-m
The 1799 munquI)Mttuﬂ shange. The meme
Alos perfolists wers was ;im;-ﬂumnpbunqunummul
Mhlﬂnlﬂl. Mhmﬂmd'm.!ﬂm'.w!!au'w
vmun-'(c).muummuamug.g rfoliata.

I8 15 therefore apparent thet Lineé never published $he mawe Alos vers,
exospt a8 & varieky of A, perfolista; mer s 1% & hypomm for the sme. As
tnunnm.nmuwpm“mmbmmwm
phﬁﬂnﬂhﬂv&(?) ealled A, vulgerie. Niller(8) and Webb end Pertheles(9)
wthnhﬁhmmpmaﬁmmg.ﬂ.

Bevertheless, Derger(10), in Mngler's "Priamsenreich,” oomsidored yors
a8 & speeiesof Alos, ant vesognised three varieties usier Alce yorn. T




difterentistion 10 made Jargely em the color of the flewers.
vy, 3, offioinalis (Porsk,) Beker
wr, 3. chho;uu
ey, 3. lanses Berger

(e



LINNEAN AND OYHER MAMES OF ALOR VERA L.e

Aloe wulgaris Beub,.(11) . 1596
Alos perfolists vers L.(12) 1758

K. Tollls spindeis oomfertis

dontatis vagimntibus planis

pasulatis.
Alos perfoliatsfivers 3.(18) | 1762
Aloe perfolista vers L.(14) ' 1784
Alos vulgsris Gsreault(1S) 1764
Aloe derbadensis ¥111.(18) | 1758
Alos offiofnalis Persk {17) ' AT
Aloe vulgaris lamarex(13) 1768 -
Alos elongata Nure,(19) o 1

Ales perfolistaAvers L.(20)
Aloe flava Pers.(21)
Alee indios Royle(22)

§5 53

Aloe 1ittoralis Koen.(23)

sConpiled from "Index Kewensis."




DEACRIPTION OF PLANYT

| Q_gmhnauot“ﬂﬁdup&ﬁn%mﬂﬂﬂuh
etaracterised by writers on mturel kistory. Sids plawe wes deverived
wmmu'memmmmumxmﬁm. I San
peremnial serephytis plans, acsulesesut nu-rly-u. el in t4s Wabits
sboloniforcus, The lesves ave arvanged nove ov 1ess i reestte fusiden,
These are sarvowly lancselate, long accunimte, Surgid, snd of & pele-
glauoous green, often spotted with white, When full grewn, they sttaia
o length of 3-8 desivstors, The margiml spiny eeth ave paler ia eoler
and are arrsnged S eontinstors apart or less. The seepe is rethuy stoud,
6-18 desiveters high, and Leags distant, dread, asute scales. Tiw ioe
florescense 18 & 4onse yaceme, 13 Gecineters long, Breets, leo pressat,
are 1anceclete %5 svatseasuts, and longer tian the ehort pediesle. T™he
pxmwm-msamuum.ﬂummm»
long a6 Whe parianth, sud the style lenger, | |
Estologtenlly, the Jeaf s e She sentric Gype, sheving & ewsisised
eplésruls. Beneath thie appears the mesoplyl, the euter ares of which 19
mumauuanu..mummrmmunmhm
woeilage eolls, Whem the 1saf i @14 opam, Ahia Lwer mesephyl has the
appearsnes of & gel. Jetween thess Wwe yegiens, outer and immer mesopiyl, \‘\‘_
fivrovessular Juniles nay de found, Assording %o Youngken(25), the eslls |
famedintely located arcund ¥he Wundles esmbain the so-ealied “sloe-juice.”



HABITAY (4)

Aloe vera L, belongs o the Mediterrensan region., However, it e
Yeon dissmminated throughout the world where it {s found in many wvarm
countries, as Plerida, Bawaii, Perto Reo, and ether West Indies,
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THEE VALUE OF ALOE LEAY IN TREATMENT OF THIRD DEGRER
:* ROENTGEN REACTIONS,
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INTRODUCTION

mnhdwhﬁouﬂnldmulhmmw
of eortain skin disesses 1o woll known, Nowever, its main drewhack is
mmwnnmmnmuugmmm-hmp
fore with smy further treatmest Wy N-ray. No mothed is kmews et the
-mwmm;m-m;muw-u
suscessful, Yaricus astisspties have Wween applisd in the treatvent of
sueh burns, ut the value of these sgents 1s limited. o de sure they
MnﬂquMumm’munm
the eourse of the reactien, |

In vessat yeers the freeh gel of the leaf of Aloe vera L. Mas been
mwuummmm._hawmnmmun
Drs. Collins and Colline(l) whe reperted geed yvemilts em & single s,
Sines then ether cass M asteries have Veem doserided (2, 3, 4, 5, 6, V),
these limited %0 but & fow patients. The werk of Jowe ot al. (8,9) wese
the first sttempt ts demenstrate the velus of Alee gel, wsing rets ss
test animals for both the trestment and the eomtrels,

The results of Tewe's experimental imvestigatiss indicsted the pred-
able pressnes of sm effective lealing prineiple im the gel, as an in-
mﬂuycmmmwhummamtmnu.
Mdamﬂd_mlwnnltcvlthth-nofmrlﬂd’thw.

Thess findings were eomsidered premising, though by me means sonslusive,




he iavestigation was therefere eontimued with She objeet im mind %o
definitely estadlish 4he value of sles Jeaf in the treatment of X-rey
barns, and 1f pessibie to Loelste the healing prinsiple if such an agent

were present,




Oeneral Techmique

Preparstion of Animel,
Tor this wvork male rats weighing adout 350 Oné. were selssted,

On beginming the sxperiment, cach animal was fired amsethetised with
ether, and the haiy was removed fram ite Gask over the arva % W
irredisted, During the precedure of vemeving the haiy and subesquent
irradisticn, saestiweia was maintained Shyoughout by the ues of ea
other ooms. |

Irradistion ef Autwals, ._

The ssesthetised animal was pleced on & specially comstructed
Yoard previded with elempe snd hemestats which functioned o teld e
vt ia pesitiom ¥y its logs. %o linit the ares of exposure, & loed
muuuammuuam-muhtmiu.mpm
over the entire Wedy, The axnimal was them irvedisted, wsing for this |
purpess 100 kilevelts, § millisuperes, and T, 8. D, (target skia distence)
of oither 6 or 10 end, The yeys were genersted by s "Netalix” li-ray tude
with an output of 128 r por mimute in air ot 30 entimsters, The features
of this tubs inclwied self-pretesting preperty, the main bedy being &
mtmqug‘wﬂm&m;humﬁualymmxn“&-
phragn interpeced between the filament end the amede %o 1imit the "spece
ﬂm'm;-lnmhhdpdm'nnh-odu'dom.
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Aside fyem the tuderest filtey of Ui “Netelis” m.mothrm
provided, The exposed ares was linited % 18 spuare contismstore and
4 squars ssntinsters, and the dosage varied frem 3000 r for some o
4000 p in sir for otier cxperiments. Mdistion was emfizmed %0 aod wove
tan ten %0 tselve rats ot & Sime,

Trestmont of Animals, |

The rete were kept in ladividusl esgee vhere they were sdequately
provided with foed snd water, The vetien remsined wnchenged throughout
the exporinent. Fellewing irvedistion, $28 yets were divided twte twe
groups, sentzel snd Sreated animals, This was éeme in erder %o evoreme
anissl varistion dus % seasecnl claugs a8 the sxperisents extenied over
o yoarts tins, Only thess anivale which showed & fairly typieal S-rey
Wuro were uesd in the experinest, |

IS uoually required 30 bo 35 days for Vi Sypiesl ii-ruy resstion %
develop. Trestnewt was therefore instituted om adows the 254k day fel-
Sewing irradistion, Ooutrel sets as well as Srested enve were keph
bendaged ia evdery to apprexinste sewiitions for the tme groups of snimels.
Only 1a She experimest with $2o volatile eil frem ales, were the comtrel
rats sllowed %o vessin undeniaged.

MW“MQRWMMMMN
moﬂhﬁwd-mnumnﬂhhumn“uﬁh
Surstaren, A srip of thews iweh sdbesive plaster was tham applisd




6
Srewnt the rat’s bedy, UAth Shet portien whieh sovered the hurm et
out, Dressings were applied twice deily extending generally ever o
m&ﬁ“a. In enier to preveat $he rat from tearing sy
its bandage, a mall leather eollar with Sadks pretrwding frem it
was fastonsd aveund the meck. The dressing of the snimals was grestly
facilitated Wy the ues of & Denelike arrasgement, first used sad do-
serided by Nown(lse. ¢it.) in his Lrvestigations en Alce.

¥aterials Used in Treatment, _
The materislss used in treating the S-ray Wurne sonsisted of seov-

eral preducts of the ales leaf, insluding the gel, rimd, latex, snd
velatile ell, The lesves were obbained frem twe different geographieal
ssurees, Florida and Ferte Mes. The lsaves from the both ssurees some
rmum&mmummm%mun. Newsver,
aseording S0 Berger{10) there ave three varisties of tiis plast, end 1%
was 2ot possidble te make Shis differentiation en the Basis of lesves
slons, The leaves were hept fresh by storing in & eoel room,

The gel was remeved after splitting the lesf epen. During the eserss -

*He sre very grateful to the following persoms for having supplied us
with the materials used in this imvestigation: Mr. T, J. Pleming, Pacifie
Preducts Co., Rawaii; Dr, Cland C, Horn, United Btates Hortioulturies;
Dr, Conrede Arsenjo, Tropieanl Sohool of Medieims, Porte Rles,

*We are indebted to Pref, Pussrtt of the Department of Beteny,
University of Wisconsin, for idemtification of the Wtamaieal material,
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mequdeianﬂMplm
frem 13 was hept ia & vefrigerstor. |

" fhe vind whem ueed for brentusut was fimely greted and thea further
coamimted as £inely as possidle, IS was stored in o yofyvigerster vhem
»et in wee, |

The leben ampleyed reprossuted the "ales Juies® ebtaived frem alee
plasts Su the profuction of medicizal ales. The esures of this produst
wes Bamail, It wespressrved in Srensit Wy the sddition of shlereform,
ond wtil Teedy for wae was hopt i & eold romm o8 ¥¥ with & leyer of
Solusee sdded. When used for treatment, it was epplied ia the fowm of
e water seluble einmtmente which eoutained 70£ laten, A ¥ metiyl wlle-
hu-mhmﬂudhrmn-thnhihmha
| The velatile il was obteined frem the dlstillstion of aloe Juies,
IS was applied Sn the form of £ olztmentes in sn eqwafer Weee, Aquafor
was alee applied % the eontrel yeids,
Deterninstion of Besults,

LﬂWMM*NMdWM
with $he eomtvels. Nxospt for eue phase of Shis lmvestigetion, trestment

R

mmmm,mum-unmmmm
preserved latex, vaowmm distilled, end the residue thea redissclved ia the
Jatex, he chloreform which bad ele0 been added @8 & pressrvative was mt
ssparadle Wt yemained im solutien. The elutment was composed of methyl
eollulose 3K, water 275 and laten 705, and was passed Shrough & dend
honsgoniser, _

mwdhnhuhd!mmwﬁm
Preduets O»,



'8

with the volatile oil, 611 rats wre earried threugh wntil fiml
mﬂhw‘-ﬂm. ™he tins mecsssary for
omplete healing was regarded therefore as the eritsrien fer sscere
daining en inervesed rate of husling. The acsurney of this precedure
wes not withowt fault, ¥ith an irvedisted syes of 38 square eantie
usters Sde ovrer Savelved i3 11 weekj with She mmiler area the errer

“Wh nse,
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TABLE 3
Treatmont with Alee Se)
Aves of Yurn Wooks required for
Rt No, in o5, =, sempiets healing
" .3 28
s n
sY 1.0 b I
s °8 5
o A 24
© .8 ]
a X ar
" (¥ ] 1.
% sA (]
7] ¥y »
108 \ F 20
04 0.3 18
108 eh 13
308 (¥ 13

- Tats ia $2ig grewp seceived $500 p with en irredistion ares of
36 o, b, The gel preparetion wes spplied twies daily for & peried
of oix weske, The averege Jurstares which dewveloped was 7.3 oy, m4.,
ﬂthwﬁnhrc-ﬂ_chhuumﬂm



TABLE IX

Treatnent with Rind

Ares of Wurn Woeks roquired for

Rot Yoo in oq. . —Splets beslivg
.“ .3 %
o .3 )
[ ¢ ' 8
o 12 %

Tate in this greoup received 2500 p with em irredistion ares of
18 0. mj. The riad prejparation was applied twies daily for & poried
of six weeks, Yhmmmidq.quﬂﬂow
tine for csuplete hesling was 23 weeks.

20




TABIS ITX
Lontrel Bats--in Nelation o Yables I emd 11
Aves of Wrm Yooks required for
Mat Be. ' in m. e, Swplote bealing
” _ 8.y '

8.0

72

2.0

8.4

..y

53

\F

1.5

..

sA

A

63

7.2

s

Thess somtrel yets received 2500 » with am irradistien sves of

16 sy, @nj. A21 rets were bept bendeged. The averege lurmteres was
7.3 59. =4, and the average Sine for cemplete healing was 12 weeks.

T EEEEEREEEEREEERERER.
...5“-"‘-5'.35“.

21




TARLE IV

Experiment with Alos Juise—Treated Msts
Bt %o, g‘;‘, 5,“' | "*'_.._.2;.:“;.‘."{:_.:'
= . ¥ b 4
% 8 v
” 84 7
8 ¥ »
» 15 . 2
Exporiment with Aloe Juice—Comtrel Bety
1o, masim et muice
™ | 0 B
Q sa ’
« A .
™ 2.0 .
“ v

7.3

Buch group of rots ossived 2000 » indtviduslly with am irvedistion
ares of 16 oy, emé. All Fete were bopt bendeged. Averegs turm which
Soveloped in Srested rets was 8.8 wy. end., and everege tine required

for complete healing was 15 wesks. Trootment with 4he ales Julee prepe~
mmmcmw@. Averege Wrntares for semtrels
wee 8.8 0. ené., and sverage tine yvequired for ssmplete Mealing was 10 wesks,



TABIR ¥

Bxperiment with Yolatile 011

=

TREATED WATS ) CONTROL MATS
Mt e,  Ares of Wuma Mt No. Aves of Wurs
in oq, oms, in eq. oms.
2y ns ’ ns
» 3.3 » 122
2 1. 13 2.8
) 122 " 0.9
n N 3] ’.s
st 1.3 3 » ..
53 ne » 2.
s no
% 1n.y

mummmwmma.mmum
ares of 18 og. i, The wntrested rats were Joft wnbendaged, iversge
Surs ares which doveloped in Srected yats was 122 sy, end., im esutrel
yots 11.6 sq. mdé, Deta in the Srestod growp reesived eme daily eppli-
eation of the wolatile eil preparstion for the firet twe days and Wwo
delly spplications thereafter for the mext 14 days, At the eud of Ui
16 day trectment period, She Srested rets eppeared in & such verse esmdi-
sion, mm‘tmhmwdmmtumhm
with sny sesurecy fellewing She peried of treatmend,

|
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Bach of the yatp in this growp was subjected 4o frradistion over
v expesed ayens on the buek of the aximal, eppremizately 1 %o 8 inehes
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Nep!

apart. Nach ares yeceived 4000 » and wae Muited %0 6 N, @, The
yote wore hopt unbaniaged, ond without spplieation of sy Sreatmend .
In 705 of Whe amimals, the antericr Burm was found %o bave heeled fuster
mmmmmmwmnmucumﬁim
Srredietion, Both burns appesred the sme in 185 of She anlzals, with
She posterier area mest improved in enly 125 of W enses,
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BISCUSITON

' Ia view of the fuversble reperts en the was of Alos vors leaf in
. f~ray turm Sherapy, $he primary ebjsctives wndertaken in tiis investi-
 gatien were firet to find & preparstion which was therepeutically setive
amd them % stiempt feclstien of the effestive prineiple. While Sreet-
sents gemerally dad Yoo earried out 2y epplisation of tie gel So the
burn, Sews ot al. eonsidered thad the healing egemt may possibly be esa-
 eentreted in grester mmeunts or in & more effective form in the rind of

the leaf. Tiw 2100 leaf was therefors resslived inte 1ts empeont parte~e

vind, gel, latex aad alee & wolatile eil, Bach of Sheee products wuse
Sontad in erder %o dstornine which weuld % most suitable and most offes-
$ive as startisg saterial for fteslatien of the active prineiple.

The prededure fimlly edepted for studying its healing effect of

ales was 4ifferent frem Shat employed in the earlier stuilss. In the pre-

vicus work rets were irredisted with two different aress of the animal’s
bk expossd, one suberior and the othsy pesterier. It was meesssary G
1init e aren of thees Burned parts in view of the relatively amll sise
of the animl, Under S1wee ciromstances, speutansous healing was feund
toe repid for s proper stuly of eomparstive Mwling. A mueh more impore
Send eriticim of this prosedure was the disndvantege of semparirg aress
ebdiffersat parte of the animal’s dody. It would perbape W expected

that & lseion en ens part of the Yody way heal mush sore vapidly thea &
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sinilay Jesion loeated elaswhere an the body. Thess differenses
smld Vo sxpested, sspedially on acecunt of varisbls thickuses of
skin and diesiniley veassmilarity. On these censiderstions, V1w method
for shuiying the rate of hesling was therefore modifisd. 2 single,
mush larger S-rey burn was developed en 2o back of the vatsy balf of
oo sninals thon served as semtrols, while She sthere wadervent Sreete
‘ment with ons of t2e alee preparetions.

mmumemmmuum'm??umnum
tive, for su inereased yete of Mealing was definitely mot sbeerved. As
'amemmmmﬂumcwmu-m
longth of tine for emplete healing viem empared % the eontrolss vhereas
"'mm-mmumdu-&.mmumh
roquired am aversgs of 12 wesks. It wes therefore sensinded thet this
 preparetien was therspeutisally ineffeetive in the Srestment of thees Murns,
T¢ was ecnsidered highly izprobable tihet St prejaration lost eny of its
effestivenses from fusetivation for the ales Jesves were all in goed ecmil-
tien, mmmm“hmﬂmwn.énﬂh o
store the gol when Mot ia wee in & refrigereter.

Begative resuits were slse sxperienced with 1o uee of the rimd,
Although euly & linited masder of rets wore trested, healing was ¢o od-
mumuunmuu.pmumrum
used vas doveld of any effective healing prinsiple. Whereas the treated
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rote voqsived an sverags of 3 wocks foy csmplote healing, e estrel
sets roquived an sverege of 12 weeks,

wwmmmmmh-mw
conditicn o the burn whieh was belioved %0 bo dus %o t2e pressnce of &
large smonst of vesin In $he Istex. The averege Sime reguired for eome-
’mmuqﬂmimmmﬂmumﬁhum
of 10 woeks for the watrested sress. A sixiler cbservation was mede Wy
.mummmmwmlmmywuug.

umﬂuwmcmnmm,muwm
sctive, ows possidility was sonsidered, 1% {0 knomm 42et & traes of volow
S11e oi) ia precemt iz the lJatex of Aloe lewves. ™he volatile ¢il me
mm-n.mu.iaqm»uumwm
en the Desllng of B-vay Wurmee |

h“wﬂnml«*ﬁ“hh“ﬂh“ﬂ“h
mmmtm-wmmmmqwm
tmmdMWMﬂmﬂﬂhu.
mmmmmmmdummrumdu
4ifferont parts of the animl Body. 1% ssuld therefors be mxpected thad
memmmmmuwmmﬂmnm
a given peried of time, IS was actmlly chasrved Sint iu 70K of the wete
tbe anterior Wurn would heal meturally faster o sompared %o the pesterier
burn st the end of § weeks, This was the basie of Rows’e sethod for aseer-
taining an inereesed rete of healing.
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IS was alse ghasrvad thet %29 suberier aves wag fived o dewlep
its burn, sad fa this respect Ahe anterior sves wvas less resistost
frradistion, In sddition, the 4iffesence in mte of healliag was found
properticnstely grenter the further spert vere thess barss on the mt'e
Sadk, This §s Jusd as would Do sntisipated, |
Anotder eriticion which muy Vo divected againet 420 anrlier msided,
was the practies of alloviag 43¢ ustreated aven S0 seain wnpretested,
wherens e Syented aven was dpt Wnndeged,. This senid ¥s & wory lsperw
tast fecter ia affecting She senulite of sa experinest. In view of Shoge
fintinge A4 §s dodtful whether an Inceenged sate of healisng was achumlly
ebosrved in $he sarlisy stuiien o Ales.
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STMMARY

In eemparatively resent times, ales gol was intveduced for the
mcwmmmumdwmm.

. Pronising results were fired yeported frem exporiments on rats, uoed
for Sreatment and the sootvels, Hewever, the axperimentel methed might %
considored faulty) for the Sreated snterier ares tenisd %o heal nommally
faster summared 40 the untrented pesterier aren, A very ispertamd erit-
feim of the nsthod was alse 419 prastics of allewing the wntreated ares
¢ remain wnbandaged snd exposed % irritation,

The experinenial methed empleyed limited Sreated and untreated X-ray
urns, doveloped en yats, % sinilar eenditions, as far as was possidle,
Nogative yesults were experionced with alee gel, rind, latex, and the
wvelatile oil, I was cencluded 42as ales gol 48 Wl ss the ctler pred-
uets tosted wore of dewdtful valus in the treatment of X-ray Burss.
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COMPARATIVE CATHARTIC ACTIOR OF ALOIN, ALOB-EMODIN,
AND ALOE-EMODIN ANTHRANOL,




IRTRODU CTION

The drug, slees, Jns boen enployed in medieciss as 8 esthartie for
many esxturies. The sarly Greeks and Arabians were apparestly femiliay
with 1ts uae as the drug was frequently referved to im the writings of
Pliny, Dieseerides, and Osleus.

Deopite the eontimued wse of aless Shreughout the senturies, it was
pot until 136) when the Nessrs. . and E. Saith(1l) succeeded in feslating
o ssbetanes vhieh sould be regarded as She effective Sherapeutis primeiple
of the drug. The Leslsted product wes ealled "slein.” Sedesquent pharma-
eolegienl Muﬂ!)ﬁnmmdtm:mmm'& large
fatestine of the iwtaet animal, and that 3 4o 12 deours and oven lenger are
roquired for it to aet. It las boen shown ¢ bs witheut action en isslated
intestinal musele, PFrem the work of leger(3) it appesred that alein wam
glyosside emmpesed of & alos~sncdia and d-aradinese, It was thereford
enticipated thet the long delay in sotion of aloin was depenient wpom he
kydrelysies of the pentoside with the liderstion of ales-emodin, Nere re-
sont work en the ehenistry of sloin Mas led to eonflicting views iz regard
Se its strusture. Doth Neuser(4) snd Roeenthaler(E) advamesd pentesids
structures whieh involve alse-emodim awblrenel rether them ales-emedin.
Whereas Simonesn($) vegards alein 3ot as & glysosido as all but as & sem-
plex structure which is best desigmated by & C3q formmla instead of the
Cpo formules which the pesteside ecmpeunds require. Sewever, aleis may
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be regarded as sz srebinoside of the hydrete of alos-emodin anthroms, I.
The latter eompound would easily revert te the anthranel. The faet is

. . i — o
HO. O~ (‘-H"CHOH“CHOH-—CHQH-aﬂa

'- 0 oH
I ;

tiat aloim 1s hydrolysed with ecnsidersble diffieulty; furthermore,
ensymes are without effect en the kydrolysis of this wmsual eempownd,

Studies en symthetis anthraquinowe hﬂﬁﬁ.ﬁa{?) as ostharties
have bees performed, though these sompounis do mot appesr te be as suit-
able as are the maturel products. Imised, me practioal applicatiom of
any significance has been realised of these synthetie products, |

This investigetion was wndertaken in an sttempt te sstablish which
of the degredatiom products of slein is %o be regarded as the agent di-
reotly respensible for the therapeutie astion of alein, A% the same
time it effered an oppertunity to cempare pharmacelegiocally anthraqui-
»omeand anthranel eompounds. 8¢ far as is known, such & eompariscn Mas
never boen socamplished; in faet it has never been shewn experimentally
that anthramols may pessess sathartis actiem. - |




EXPERIMENTAL

(o}
(=5}

Preparation of Alee-Bmoding
Aleswenodin was prepered frem alein Wy She methed of Bimensen(s),

In Shis precedmre 10 Gn, of pure alein and $0 Gn, of ferrie chleride
wore heated with 200 oo, of water st ¢ Sempernture of 125%C, fer ¢
ours. The nixture was then eesled, and S} preeipitate whish fowmed
was venoved, wached, and dried. IS was Shem sxtyected with Volueme
from which slee-emodin was allowed W0 erystaliise, |
A portion of ¥he predust was sonverted %0 She mencsediwm eal%: Wy
sdding m squivelont smeust of alechelle eodivm Mydrentids snd ovaporating
e drymse,

Preparstion of Aloe<Beodis Anthrandl,
Alosconcdin snthvenc]l was prepared frem aledn Wy the notind of

Benser(4). mnu..mmlnu.mmumm

of water ant heated for sus hour on & water ath, The mlution wes

ssidulated with hydrechlorie asid and She precipitate vhich formed was

solloctod, washad, and dried. IS was fimlly extracted with bensesn i

fren whidh aleswemodin anthranel erystallised, E
The nenesedium conpound wad prepared by the addision of Shesguive~

leat mount of aleshwlis sediwm Npdrexide, fellewed Wy evaporation

drysess,
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Studies on Isolated Intestimal Nusole.

A sArip of intestizal muscls was prepared frem & yadit and sue-
pended in Lecke's solutien, kept exygonated by Wbbliag eir threugh 1%,
A tempereture of 38° was maintained. The mormal wassuler esstrections were
recordod om & kymograph. Ales-emodin and Jater sles-smedin ssthremol,
cach disselved in water as She menceediwm nlt.nﬂ.aﬂﬂtothm

Mhs-ht*,’
tmpn-rmm-kmmmu.

amumuammtmm-). The ration and water

were supplied ed liditmm, | | '

. The doternisation of the minimwm effective dose was performed & &

group of 10 vats which wesonet sgais suployed for testing amcther estinrtie

does until Shey bYecsns yestorved %o mermmley. Generally, an inmterwal of

" about § or more days was sllowed te elapss. Frice %o the sdninistretien

of & eathartie the saimals were met given sny fued for three heurs. e
Mﬁn“mhﬁmﬂﬂﬁﬁ.uﬂmﬂwd-ﬂuﬂ
tﬂ.ﬂ&m;ﬂhc“&wmnmnﬂuwh
ovder %o prevent tipping. w“ummmum
the food mizture withis 15 mimmtes. A exthartie offeet was indiented Wy
o ehange in the sharaeter of the steels. The feces became ssni-eelid in
mummumuuuﬁumm

he enset of actien was determined after giving 4o rete 20 ng, of
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eaoh predust. mm.mcﬁ.mmmw-mﬂu
were sssily recegnised. The results were duplieated.
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TABLE 1)

Comparative Aotion of Alein, Aloe-Brodin, and Alos-Rmodin Anthranel,

Predust ¥iviswm Bf'fective Doee Time for Rffect
- r-m of Mats ahuig Effect to Virst Appesr

2age 8. 10 og...

Alein ok sog 300% - 32=13 heurs

Aloo-Enedis o 08 - et 8 dours

e

Aloe-Emedin o 408 . ™

T I T Tt Y SR [ C AR P IRRtH] | el Rl 5.5 DO B Sl
e Tl T et DT B AN SR




BSULYS
In view of the faot tdat alein was previcusly shewn S0 exert ne
tamediate divect sction sn isolsted imtestimel mmscle, it appeared
worthwiile ¢o sontuet & siniler experiment with alce-enedin and ales-

enodin anthransl. These twe iattey compeunds were tested eut as their
ecodivn salts em iselsted yabhit’s inmtestiml mmsele and ware found %o

e withou$ immediste direet astion (see kymogreph veeord). The ompar-

Seom of the eathartie astiom of thess conpoundis wae therefore eemtimmed
with the uee of imtash aaimals. |

. Of the thres preducte exsmised fer thely eatiartic offeets ea rets,
alein was found S0 30 the sest active on the tasis of minimm doew; |
Whereas ales-enciin and 8lee-emodin sathrencl sppeared e be of the same
erder of sstivity. Although tiees campariscus were esnducted em & weight
hd:ﬁhhnmnhﬂrnhﬂwptmwm
nultlmﬁuldn!m. mummmuu 14 tisee
o8 estive eonpered 48 the other sudetanses, and by & caloulation en &
melesular Basiss it would be about £ tives as astiwe.

hmwnmmnnumumm
.1mummlmmwummmcm.

oolesular weighte: sloin, 404; slee-emodin, 270; ales-emedin sathre-
nel, 2665 the differecnes in nelecular weights of the latter twe eompounds
%00 mall $o sensider,

BRI .
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DXsCUSsIOs

uuhhh.mlytgtmm.inlqhhqhmﬂh |
attriduted %o the slew rade of hydrolysis and liveretion of the aglycoms,
The latter sgeat, II, weuld %o expected ts %o very unsteble and be Srense
forued to the axthrens, III. In solutiom the amthresw would exist ia
oquilibrium with the Sseusrie anthranel, IV, thw relative preportien of
each depending wpon the mture of the selutiom. Por this yessem, the

sxperineat was 1inited S0 the study of ene of thwee iscmerie forms, ales-
emodis anthvamel. By the sdninistretion of alos-enedin amtbrenel the time
voquired for inducing catharsis was redueced frem 12 or 13 hours %o sboud
4 hours. |

One sbaservetion was mede, whish requires an explammtion; for it was
wm:mmutmunnimunhnhrhdam
more active than alos-emedin anthransl, This ebessrvatios alee spplied to
alos-excdia, lthhmhathnmhMuhhdnd’uh—
bility as Shess hyérexy anthrecens derivatives are extremely inscluble eem~
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pounds,

Although the istestines have an slkeline resstion the pif is ineufe
mmummmmnvnmmu,w,ma
are inecluble in sediwm Viearbommte solutiom, Wit ssluble in sedium care
Youmate sslution. The alkslinity of tie intastines is therefere aet o
ua jor faster %0 o sensidered, _ _

Rydrelysie of alein, ¢ mbter soludle eonpound, weuld lead %0 the
1iveration of the anthrens or asthremsl in & melécunlar condition whieh
would faver, €us o the grester surfued srea, the rete of selutien as well
a8 the quantity ia selution in & givem time, A eless amslegy Pp—

- _m-w.ma-pu. inorganie, lamtive sgent, ealomel. Vrem cssmon

experiense, 1% s known that trituration of meveurcus ehloride, resuits
after taking, ia & greater purgstive sotiom. wxyi the pharmge
eslogical setion ia depyndent wpon partiels sise which is turm influences
solubltty, P
mmqpmugmwmtmmmmcm
Ss inereased by giving irem o1t and alinlies, The seticm of these agerhs
1s new understandtdle. Porrie malts weuld be expected %o exidise slein
which ordimerily Mydrelyses very slevly te aloa-emedin, aad alkalies weuld
ineresse the rate of hydrelysis of aloia and pessidly have sems effect wpon
the seluNLlity of the aglyecms.
nmnsummmwmummmm
iavestigated, the amthirancls have never beea thought of as sstharties.
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Altheugh, & fow medicimal plants, Xhammus Oathartious Lﬂ‘!_._llnm
L., aTe kuown te somtain, in addition S0 the mewy asthrequizens ecmpounds
presant, sstlranel glyeosides. Indsed, the writer's cbesrvation of thw
esthartie astion of ales-enedin anthranc] marke the Piret indicatiom thet
anthrencls ia general uay pecssss & eathartie action. Although bt o
single suthranol was tested, there is mo ressen for regarding alce-emedin
anthransl & an exception S0 the general olass of anthramols.
IS 48 boped that further stuly of anthrenel derivatives will leed o
& wortiwhile dewelopeent in the fieM of lamtiom, There 1s ot least s
tndleation thet enthranels may W superior %o anthreguincuss o lamtives
fer ales-ancdin suthranel vequired less Sime im whiech %o act,
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STRAMARY

Ales-emodin and ales-smodin snthrane] were tested on Lsolated
rabbit’s intestine] wuscle and found $o s without immediate direet
astion,

Alein required about 12 hours % indues eatharsis esmpeared ¢ §
hours for ales-sncdin and 4 hours for slos-emedia enthramel.

On & molesular or weight Vasia, sloin was nere effective than al ee-
enodin oF alos-emodin anthrancl. An explamation was advanced en the
basis of solwbility.

The ebaervation of the eathartie astion of ales-emodin anthrenel was
regarded as of fundamental impertance for 1% may lead $o the synthesis
of mow laxative agents.
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CORSTITUTION OF ALOIN
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48
 INTROSUCTION

Por over Mlf & sonbury the purgstive prinmeiple, alein, has beem
Ao subjech of muereus investigations. As & result Shere Mas scewn~
ulated ever thees maxy years an sxtensive literature eenserning ite
sonstitution, While 16 is gererlly ssomed W2t Whis primeiple fs e
pentoside, Shis view hap been streagly ehallenged within ¢he 1aeé deo
ode. Indesd, 1% has Yoeone the sudjest of & vemarkable cantreversy.
e facd remaing a4 4he ohumictyy of wlela $o inperfestly understeod,
and 18s eematitution §# Shevefore tuimewn, |

On the sele Basis that alein (derbalein) ylelded on decmpesition
both ales-encdis and d-arebiness, lager(1) prepesed e fellowing struse
Sures

This requires tie fermula, Opo1g0p. The sglycome, ales-emodia, was
shaysstorised Wy Oesterla(l) as 1,8-dikyireny enthraquinens savbimel.3,
which othay Lawestipeters() eemfimed,
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Ualike ether glysosides alein dees net Nydrelyse easily, Drestie
noans, ek 58 the wes of eodivm pevexide, are vequived 40 Wring shod
hydrelytis dsomnposition, m,mummumm__
18, On thess ascsunts, loger Believed the mger was sttached %0 sleoe
snedin Shreugh ite ond primary hydrenyl forming sm ether; in Shis memney
1% differed frem She uwsual glyeesidal linimge. Nedustion of Pehling's
solution by alein and 4he formmticn of & penta-acstyl dorivetive an tMs
formla supported mueh & strueture. o

Seme inscsuracies in $hs logey formis wore peiuted wut Wy Besentialer(d),
A ompound ssderding %0 seh ¢ formlation weuld %0 expesied %0 form am
osnsent or & Ngdresons, Wt none seuld Yo sWiained either with phemyle ‘
hydrasine or withpenitro-phonyliydrasine, In addition, the Sermimal oW
group sheuld sasily wnderge wpom nild extdation, trensformation %9 an
aeid of the some mabor of carbon sdbams, Such & Oy seid likewies eonld
208 B0 Lselasted Wy Resantinler,

BEouser's work(S) shed sdditiom) 1ight en the Sceemposition of aloin,
The degradation of slein Wy means of Yerax (Schewteten renction) was found
0 yi0ld an aathrene] rether than aa sathrequineme. One of the strustures
sdvanesd for the repressatation of this anthranel was latey verified Wy
NeDonmel and Sasdner(s),
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“Ho oy oW

The anthramsl ebtained een %0 ®muverted % ales-medin Shrough
asrial exidetion in alkaline seldution, & renstion whidh explaing favere
sbly She formetion of ales-amodin in eome aloin deeompesitions. Hausey
therefore suggestod an alos-emodin snthyanel d-arabineside with am othey
linkage for alein. This irueture, m.mnmmnm
o8 the lager formulatien. In addition, the formule OpoliaoOp whieh is
roquired does 3ot agres with the snalytiesl evidenss found for alein.

cHa—CHO H<CHOH~CHOHN-CHO

HO oH

N

/ CHa‘DH



o1
Bused on the sensideration that berax sffects ¢ fission of alein
Lot ales-amedis asthrancl and d-aredizces, Nosemthaler(?) advanced &
sluple pemteside sbructure, The conpound hag tie Wpiricsl forwals
wo.mmm.' |

o
{H-CHOH-CHO H-—CHOH-—%H.?_
L oH

H:LOH

Sesenthaler’s fommlation dees Wt Selve 1nbe sensideretion ¥iw dife
fieulty with which alein 16 Mydrelysed, Sogether with the smll yield of
arsbiness, A least Besenthaler has uet been sdle %0 advance & mbis- -
fastory sxplamtism for thewe anemliss, Seldner(8) applied Kveder's
nathed for estimating the extent of kydrelysis of alela, With e ues -
d-at-,-mk.ﬁﬂnwca.mmwmmm
perenide yomulted ia X, Nydrelysis vith aeide snd Waees gave sueh lowsy
valwes, _

AnsAder srguaent against asoeptanee of mueh & strusture was he
failure by Bincusen(9) 86 Leclate sny sugsr in the Scheutebon resction.
Footor and Surdnen(10) prepared <d-glusecides of 1,8~ snd 1,8+
. dtipdrenyenthraquinenes end of 1,8-dikgireny J-aetiylartivequinene ond
shudied the Mydrelytie rates of Sines substances in diluted kydreshlerie
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seld, porassium hpdreside) and boraz. Thels remults indteated reptd
hydvelysis of Yhose aynthetie glusecides in great wutrast % aleia,
Bowever, a8 aleia 46 40 Vo regarded as an amthranel derivative rether
Shea a5 o axthrequinens, 50 conelusion wn be drewa frem Foster and
Sardnerts stwiy, .

While the formles sdvanced Wy legey, Tauser, and Rosenthaler all
dopend wpen & Opg esmpound, Simomsen(1ee.e18,.) intreduced ssme evidence
for & 03¢ sompound, & fommla vhieh was first advesated Wy Tilden(1l),
Ordimary shenical azalysis dose 8ob readily distinguish betwoen §,, ant
leger's Opg formmlas, In sewtrasth, $he sanlysis of alein elinminstes Both
Mssntinler's and Bauser's fomulas, '

JBLE Y

Yormula 0 L2
C B0y (TiMden) 89,63 8.5
Opotyg0p (Liger) .70 4.48
Cao¥20%s gnum. y 6l.08 | S.18
m:

dowetts mad Potter 0.4 .8
Léger 89.90 .57
Sveemwold 0.8 s.a
Tsehireh and Boffbavey 0,08 s
Pessnthalery 58 S P
Semide B KB 5.0

sRepresents average of several ammlyses sash,
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T 18 will b soded Shat the values found for kydregen are ia grectey
sgrecwent with & O)q esmpound, Indsed, the werk of sarlier fnvestigaters
would osen 40 ssnfire Ve C,q formular Sedmidt(18) Oulﬁon Trowea(13)
O4afgqOpy § Srosmmeld(14) C1ol; oOps Teshiveh amt Pedereen(15) g, (O )
Tachireh sud Hoffheuer({18) CyglyqOps Asedan(1?) OyeBy500; ucn(n)
Oyqlyg0ys Jowett amt Potior(1S) OygNye07. |
| Melesulsy weight mmxm (9,17,19,20) which yould essily solve
mm»dihtnmwwmmuumﬂdﬁ
shuormel Yelmvier of alein i solutiems, Oenswguently, eush deternimatiens
oamnot B¢ applied for 4w mupport of sy formila,

. mmnmmmmtmuum:-mm

Mlogen deriveatives. Tims with brexiww wmieor, alsin Lo conveorted 40 o
Srie oF Wotra-bronime derivative scoerding %s which formula &3 applied,

LR 12

Pormula ’r X
C1ef10yiry (Simensen) 2.9 %3 8y
OaothyOpiy, (leger) W48 384 1.9
Sa0% g0g Py ’Emi") “ws [ 23
Younde :
leger Qe @ N2 - B
6ibeen and Simonsen 428 oece vee
Bosentinler Qa0 sees  eee
Sreemreld a2 M8 2.8

shverage of ssveral debernimtions,
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The analysis of the chlerine derivative of bardbaloin is equally

convineing in the suppert of 0)gH;40p. While several investigators
_oonoodo that these helogen compounds are best represented by the c“
formula, they are skeptical adbout scoepting these as true d_qriu'ti.vu of

the parent substance aloin. Henoe one of our problems ni to demonstrate

. the halogen compounds as oonstituting true derivatives, o

Considering aloin as Duﬂmo.’, involving potential aloe-emodin and
arabinose units, Simonden proposed the follewing structure, with the dise-

‘position of one or two hydroxyls debatable:

Inluphalding this .tonmh and in general a 013 oompound, Simonsen
pointed out to a 70X yield of sloe-emodin obtainod by oxidation of aloin
with FeCl,, in contrast to a €8.9% theoretical yield when based on the
Leger formula, In addition to this, & oolorless pentamethyl ether waps
obtained by the action of silver oxide and methyl iodide, whereas a colored

compound would be expected om the presumption of other formules advanced,
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However,; these chosrvations bave Seen eriticised en the greunds tiat ¢e
yieM of aloo-anedin nay 2ot bave Yoen entirely pure; snd 4he ume of ollver
oxide night possidly offeet a dwnage in alein ae £0 sinilar?y Sreught abowd
Wy Pehling's sclution,
Apparent shstacles %0 e acceptenes of this structure are 19 prese-
 ones of & betens grovp end the d1fficulty fnvelved in the dagredation %o
arabiness. The latter reastion would fzwelve rupture of three -0 Yoads,
& oourss wiieh s Wardly senceivadle. However, $his may mot W concideved
8 valid ebjection Lf we ssnsider how mmll She yleld of areabdincse sebmlly
L5, The structure alse does Bet yeedily allew Sremaformation 4o alese
emodin anthrancl, oF senversion %o anthraguinone derivatives which ave
saslly produesd frem the astien of oxidising agemts,
A 4ifferent structure, Wut Maest e & Gy, formls, was previcusly
advanced by Mobinsen and Simensen(2l), though en inecmelusive grewnds.
I8 Lo ne follows:
| o.
o \%
Ho

oH

HO o H
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Although §6 weuld appear thet the Gy formula $s preved by tie
-.mnm..wuu-rmmmmwm
in oquosus selutism, othey dorivatives Jave been ebtained which vefute
& Oyq formuls, Leger svtained o different halegen esmpsund by bremise.
. Ales of slein in hydrebrouis aeid mivtien. The amlysis of thie ecspound
supperts pameviat Loger's own formmla} 1% would soen S dlmprove e Oy
mmummmmnubmw.mm

TABLE IXY
Pormuls ¢ | £ Bp
OpoliysOpiry  (Leger) s R "
ew 'iot"l .t&nm. 04 2.7 384
GygBygOviry (Simansem) 400 38 33
N
Pound .
lager 1 84 3.» 30 AY
| 1T 37,09 3.4 3.8
Sinemeon X 8.y 30 .85 78

mmxnmmdwammuhmmw
Simonsen(St) and feund %0 agree with the fermula, COppliygOyiry. Bewever,
She amlysis of She wethylesthera fuiled to agres with the ferwmila, wnless
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“hm‘ﬁﬂm-ﬁlﬁlm-hmmmm”u
nhmmmmﬁmmxﬂmml‘-
lted in @ very emnfusing sitmation whish Lo Sndecd nest gvploxing, Mot
ou0 of \us fornulas advanced 18 in gensral agremmnt with the amlyses of
the nany derivatives of alein, In view of Sleee conflicting evidunees,
nithdﬁhhﬁhcmhw"m. IS wap therefore
Besscsary %0 reinterpret Whe findings slready sbinined frem Vi mmere
ous investigations en alein, in evder 4o decide wpem She correst molece
slap fommila, Suppertad by sdditiomal echemienl sbudies 1% was pessivie
%0 darive & logieal strueture for She representetion of alein.
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" This ehemiaal fawestigation was mde especially difficult en aee
oount of the phouieal preperties of the elein derivatives, These prude
wots wore gonerally nemesrystalline, end fuiled %o give sharp melting
pointe. Attempied purifieation threugh erystallisation frequemtly falled

%0 yield ure ssmpeunds, ' _

The alein uweed in Shis work was purified Wy sany erystellisstiens
fren various solvents, water, netiyl aleshel, ehlorefors, atlyl acstete,
acstons, oF nixtures of Sdeee. The alein purified ia Shis manmer wag
emposed of friadle, Inetreus orystals, which Docune ensily reduced %o &
gA yollow powder. The melting peint of the salydreus meterial was
U7°0, The purified alein did wot give the Klunge reactien(23), whereas
fupure aloia responded 40 the ot yeadily, This indicated the adbesnes
of Lse-tartalcis as the Klunge resctism, seecording %o lager, i specifie
for Les-tartalein rather than for tarbaleis, |

Amalysis of Aleta . e 5
A sarben and hydrogen dobermiseation was prron;lna highly
srystallise ssmple of alein, 1ast erystallised from ethyl thlho!:,; n
was dried in & vaomm over POy 8% & Semperature of 120%0, fer Om.
Pounds I, 88.608 0) 8,768 B3 IT, 68.34K 0; 6,620 1
Caleulated for Opolya0pt 9.12% € 8.42¢ B,

J
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Tost for Mestese

Moliseh Test,

The Nolissh test wne applied % sm aqwesus soluticn of aleism,
The oot repsatedly gave negative remults. |
hmn!.ntal‘hﬂnul.

A muu-m;munum with 126 hydreshlorie seid, The
distillate guve & pisk esler with aniline sestate,

The sbove lydrechloric seid solution of aloin wes refluwnsd for twe
heurs and o 10611208 again, Phlerglueinel in Rydrechloris seid solee
uammummzhuﬂuﬁoMﬂmwnx furfurele
phlerglusinide consencetion preducs, |

Tost for Oarbenyl Srowp
The fellawing tests were spplisd 40 alein &n aguecus solutions
Fehling's Sestoopesitive) Tollons' Seoheepositive; Bchiff's Sest-enmegative)
oxing Mn—-puu; owmnicarbazene mmum phonyligdresone
formtion--asgative,

Test foy Phansl

Reaction with Perrie mhﬂ“,

nmu;umummﬂum-mmum-w
whieh 444 not dimppear on heating,
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Bromination,
AS aquesns solution of alein was peadily bremimted wpon the ade

dition of Wrenime watey,
Solubility ia Alkalf,

Aloin wag found % % extremely soludle in & diluted selutien of
sodivm gdrexide. Tetredbreme-barbalein, whieh is 6 very tnscluble eme
pound was likewiss found ¢0 b eluble in ©w aldali gslutiom.

% & solution of diasstised sulfentlie seld prepared in tho wewsl
mazner, Was added & d1lute melviien of alein. & 7ed celered solution was
odtained. No renction sesurred when & mturated selution of Sotrabronse
bartalein wae uesd,

Deternination of Fhemolie Hydrexyls,

Andydrens Setrabrene-darbaleis in weighed portions was Sreated with
wvariadls amcuntes of sedivm hydrexide eslution prepared frem wotalic sedivm
and freshly beiled 4istilled water. et was applied 4o the alkall selution
S0 aild ¥he Malogen empound %0 dissolve, A slight exesss of & soluticn of
silver aitrate, free from earbon dicwide, was added %0 sach of the selutions
of sodiwe WAradroms-barbaloimte, The ecler of the precipitets which
formed was sbaerved, A Bright erecge selered precipitate indicsted tie
formation of sllver tetrabrone-bardelieinste) vhereas ¢he production of @
rovn eclered presipitate indicated ¢he pressnce of silver exide.
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Bquivelent of Alkaltl Color of Precipitate
Addede _Produeed
0.0 orange
18 . omane
8.2 : sligitly bresm
2.8 - - rowm
3.8 L vrewm

*Based on foremla Cpo¥) Opir,,
uwﬂmmmmumumaamnm

m.mm.mmmnmnm

Avid Nytrolyeis
Pydrochloria Acid 8F,
mmwam-mnmmu»u.cummom
ot yefluxed om & sbesm Vath for B} Rours. 1N was Shen f11tered te remove
¢ pegligidls amount of Bisek matorial. The £510rate was chilled and aleis
was recovered wnchanged, |
Byérochlortie Acld IEE,

Twe grems of alein were dissolved in 150 oo, of 125 Nydreshlorie aeid
ond reflumd for four hours, The selution wes them distilled wntil 280 ee.
of ¢ietillate were sbtained, yoplacing the distilled acld with addisfomal -
13¢ acid and maivtaining & volume of ahart 100 oo, s She dlstillation flask.

The eollected distillate wns filtered and 0.75 Gu, of phlorglucizel,
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¢ireceein free, dissclved ia 136 Mydrechleris acid was added. The selue
Sion wag made up %0 400 o, with the aeid, and ¥he mixtase was allowed o
stand over might, The phlerglusinids was weighed snd the pentess ealewe
lated scoarding to %2e A, O, A, 6, Wthed(24), Thw yieMs were: I,
0,012 6.3 IX, 0,037 tm, | |

The yesidus in the distillation flask wasfiltered, whereby & bladk
insoluble materisl was ebtaimeds I, 0.80 Gu.) I, 0,68 G, A megligible
mount of material wae extrected frem 1% with bYensene. T™he blaek produst
appesred %0 B0 largely earbomacecus. | | |

The filtrete ws partially neutvelized with sodium lydroxide solusionm,
8sld %0 litmus Wt alkaling 40 Oongo red, ant e xtracted with warm bemsens.
A yollew preduet, 0.15 Gn., erystallised from the bensens selutics, I¢
| muuumnammanmmmnummum
8014 & yollowiehsredooter; snd en alechelis selution with ferrie shlerids
~ Temilted in o Wremich-ved color which dlaappensed om heating. A eslubion
of the produet ia a1talt becms deep yed on passing air threugh %, The
Sypisml eoler renction 4id net yesult with Nocke's resgante, mm Pehling's
solution redused 1 the 0014 (difforences from alos-emodin azthrens! and
eanthrons ), The product was exidissd By msans of NMydrogen peroxide ia
. Slacial asetie aeid 40 alosemndin, m, p, 2257°C, The Iatter was eowerted
0 ou sestate, u, P, 178175°C,, with acetin acld andyirids ant sodium sestete,

L e —— e a—

steloncus aeid, 85, in econommtrated mlfuric scdd, -
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Boran Eydrelysis

Alein, § Gn,, sod sodivm Dorete, 16 Gu,, wvere dissclved in 100 es.
of water and refiuned on & stosm Wath for 3} heurs. I0 was them socled,
mede aeld with hydreshlorie astd, and filtered,

_ The insoluble portion was washed, dried, and extracted with bensens
'u:mu alos-amodin anthranel, 0.7 Gm,

The filtrete was Sested for arabinoss, formaldetyde, formioc seid, end

mothyl aleshol, A1l %este respenied megatively. The formatien of earben

dioxide or sarbon monoxide in Sl reaction was alse tested for with nege~
Sive remlte,

Pyvolysis of Aloia

A mzple of alein vas heated ia & reflun apparatus %o a Senporeture
of 280%., Auy gas which formed was allowed %o pass from She epen ond of
the econdenser inte & solution of barium Ipdronide conteined inm a %est Subde.
The latter was someated Ln turs $0 8 sode-lime Sewer, in erder %o provest
. earbom dionide in alr frem yeasting with the Mydroxide, The pressduve,
wodified Wy first allewing $he vapers %0 pass ever heated copper exide,
wae vepeated, By Sheee methods it was found that earbon memoxide and
umam-mmmumowu.«m



Preparation of Neptasestyl-tarbeledn

Anhydrous alein was yefluned with o large exeoss of acetyl ehloride
on & water Wath for 1 eur, The exeess asid chloride was Jargely removed
Shrough distilistion and the residus was poured cute eresked fes, The
aortyl eompeund which ef first appeared im & 1iquified coutition was rubbed
with & stirring yod until She ewpound beceme emmi-selid, The supermatemt
liquid was renoved and the deorivative was allowed o stand in 48lvted sedium
arvonste selution vhen selidification ecsurred, IS was purified Wy solee
Sion in nestie adid fellowed by presipitation vith water. Urystalliszation
fron selvents proved unsucesssful, although fren an sestens-alochelwnter
Mncrlhpﬂnrmnﬂm.m”ﬁnmumhmu.‘

The ssetylated product was found €0 be %0 & very 1ight yellew smubstance,
B, po 83-95%0, I8 was very eeduble in ether, Vensens, scetene, sad sleshel,
slightly seludls ia methyl aleohol, finecluble ia water and slkali, IS wae
breuizated om standing Wy bremine in bensens solution. -

The aeetyl value of e eompeund was deterwined Wy sapenificetion
with 20 sediwm Nydrexide, followed by seidifieation with pospherie acid
and stomn distillation, The 4ietillate was S¢itrated with stamiand sediwm
hydroxide and phenelphtinlsin as an indieater, Pequirved: for 0,.3243 Ga.
of sample, 32,2 oo, 0.1 W, MO, equivalert %0 42.8L aoetyl; for O,2704 Gn,,
87,8 es, 0.3 B, TaOH, equivalent S0 3.3 acstyl; saloulated for

Cao¥y 509 (085 00)Ts | 43,08 acetyl,
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Preparution of Nomacstyl-Sartalols

Five grams of sniydreus aloin were disselved in 30 oo, of asetie
aeid anipiride, esntaining & fow drops of esncentrated mifurie asid,
ond reflumed for sbowt ene hour. The exesss sold ankyiride was largely
remeved W distillation. The 1esidue was poured sute svesked Lo snd
Mmuummuuu.mnmummnﬁ
sodium earbomate selution and with water, IS wes purified by repented
umu-hghmmuuuunamﬂumhmnm
is, Other attemprs o orystalllss 4% were unsnesesafyl,

The empound was yellewish groem and melted o8 140-141%, It wes
Mbh“&hht&hﬂuﬂkhtﬂumm
and Yemsene, mmmmuh Sewards phoryligdrasine,

~ The 8ostyl value was deternined by the same precedure as ewpleyed
2or beptascetyl-bartalein, Nequired: for 0.4626 Gu, of seaple, 41.5 oe,
of 0.1 B, BeOK, equivalest % 38.8K acotyl; for 0.5932 ., 53,7 o, of
0.1 N. Je0K, equivalest 4o 30.9% acetyl; murwowlu (el.m).n
39,25 avetyl,

Tetrabrens-bartaletn -
st for Ca 16
MMhﬁmmmmeanmd
Sleia 0 an ex0e0s of bremins Weter. The Gerivative proeipitated fmme-
diately, IV was eollested, washed, and dried; them orystallised frem
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é1luted aleohel. I8 geve & melting peimt of 193%,

Unlike alsin, Pehling's solution end Tellen's resgent were ned
roduced, Bogative results were edtsined with Seiiffts test, sedim
Simlifite, and plonyllgdresine,

Determimation of Arebinose, ,

Tetradrons-tarbalodn, l.ch..mm-mmmclﬁ
- Wydreshlerie asid for 4 Mours. The mixture was then distilled and 4o
portose was deternived By the eane proesdure previeusly epplied % alein,
Tields: 1, 9.000% Gu.j II, 0,0008 Gu,

Stability of Balogen, |

A saple of ‘etredrone-bardealoin was dissclived fa sediwm Iydrenide
solution and hested ot 300°0, for 20 mimtes. The solution was eseled,
acldified with diluted nitris aold, and filtered, The filtrate falled
%0 give & preaipitate with silver nitrate selutien,

i

Condenmtion of Alois with Aldelydes
Rosotion with Formaldehyde,

Pour grans of aloin vere dissclved iu 30 ee, of 208 eulfurie aeid,
and 10 o0, of 40L formaldehyde was added. The solution was yefluned em
OMMMMMMtMmM.ﬂﬁW!(&W.
™he geamy precipitate was mbdbed with & stirrizg red wntil) 40 solidified.
The precipitate was renoved, washed, and dried, It was dissolved iz e
dilvted solution of sodium Mydreside and veprecipitated Wy acidifying She
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solution with hydrochlerie acld, Othey sttenpts %o purify the ewmpound
through sryshallisation were unmosessful,

The condensation predust was very insoluble ia water, very eligitly
seluble in etlwy, slightly soluble in sostons, and soluble in aleodel,
I¢ 414 net appesr %o give Whe green flueresence with sodium berate,

A solutien of the produst in 125 hydreshlerie acid was refluxed
for 15 sioubes and thes dietilled, The diskillate prodused & wtromg
. pink eslor en the additien of aniline soetate,

e formaldelgde eondansation prefust was eonverted %0 mn sortate
in the woual meamey with acetie ecid snhyiride and sestyl ehleride., I¢
was diseolved in ot methyl alechol fram wileh A6 ssparated vt a8 &
yollew powder, n. p. sbout 165°0, (nod starp).

The aeetyl derivative was soludle in sther, scstens, and Vemsems,
16 was breninated by brenine in bensens solutice, vhen the bremine derive
ative sspareted within a fow mimites. [Dydrogen bromide was aet evelved,
Besotion with Aoetaldelyde, '

twe and & Malf grang of aloin were dissolved in 80 oo, of 208 mle
furic asld and § 0s, of scoteldelynic was added, The sclution was ree
flumed on & stean dath for 15 mimtes, them esoled, and diluted with
water, The gumy precipitate wvhich formed was rubtbed with o stirring
rod until 4he predust solidified. Purification was esrried ent in U

oame mammey 48 with the previcus mapound,
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'mmﬁumﬂummmw,'
soludle in alechel, seetons, and sthyl sestate. Whes distilled with 126
hydreshlorie aeid, & strong pisk eoler was preduced on the additics of
axiline aestate %o She distillats, T

" Actien of Mydriedie Aeid em Alein

lnmmlmlﬂd%m#mmhllh.dm
aeid, sp. fr, 1.7, rendered coleriess YWy the addition of Nypephosphoreus
aeid drep by drop, Thw olutiom was allowed %o chend st Teom tempereture
for & days, after wiieh 16 was carefully neutrelised with sediwm hydrexide.
mamujwuuummmm.amnam
kall vhich would disselve the presipitate was aveided, Tho preeipitate
was rubded with & sbirring red, removed and washed, I was purified Wy
slew erystallisatisn fres & methyl slechol-water mizture. |
" The eonpound was & yellew sudstance, melting o8 118-119"0, It was
soludle in aleshol and sevtene, and slightly seludle in watey and ebder.
I8 daroned en exposure %0 styong light, Witk sedium Borate §% falled W
mufhnu:ul solution, |
Amlysie.-Founds I, 40,635 0) 6.43K N} 1T, 46,568 O3 4.796 N;
Calaulated for Cpofly(Oglt 46.82% O3 4.0% X, I

Aeid Hydrolvsis, © = .
A ssuple of thwe Lodine sompeund was refluned for £ hours with 12¢
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hydrechlorio ascid, Thw pentoss was detemined as by previcus methods,
Younds ©,0000 Ou, pentose fram 02967 Gu, of mwple,



70

B Ry X wroreRIey
0 %" 2 50" 1% 1%0% ~spoi-Lxvesp
o_-uu “..av " W.ao | | Aiyouweydey
n ol PRy ,
o 32 ® X&' b C0)%0 Mgy ~ajervpdnge
wyoreqisy
oy yroe “ov "0 | % 00%i0) 80915 0%p ~thjeovensy
“ov J0°2¥ sy B°ey o Xsuﬁw-ounnen_a |  =tdyeeverdeq
“Yeeraeioeyl peaiesaQ
*dunp 3500 08 Suny ey ded wgankeg

KIOTY @0 STALLVALLEA

Al TEV



71

‘HOTEDNLE PUS WONQLH JO Sieded oqy W Ueywy e seslywuve

s 4 4 '!. e 4 %-
5 s B
3 % ey R (00%m ) %0 %( 0% ) S2a¥0 0% =1 Ay3eu-1iieene
=0 %12 0 %s° 22
i r -2y A Tt
FE7K 4 2 %oew C %ot )Tag¥thl s 0 —owsuquaseriuzems
-2y -4ty . | ——
W 2 ey % 00%m0)SugfoSTy0%  ~emnsqiaerhasowszene
-ty 4y | wyorsasw
B * ) ]
8 % it 9 X4 Raglosty 0%y | eowndqiige
“Yeoi3edoeni PeAISNQO — -
dwoy yeey Zag duny giep 20g sToiog penodueg

PORUTIUCO~-LIUIY 40 SEAILYALENG

Al TiEVE



72
DISCUBSION

Befers azy veticmal straeture ean b sdvanced for the eenstitution
of aloin, 1ts melosulay formla must £irst b0 aseertained, Twe possie
Bilities were apparents, & Og0 or & O)g forwnla, vespestively Wased wpon
'.cwcuWW. 26 was sesessary 90 linis Shese
possibilition o ome, | R

. The amalyees of Setrabromo-barbaloin (0)gf1gOyBryt), its derivest
and possidly aloin eempesed Ahe enly Suppert far OygllyoOy. Some fuvestie
gators vho regard alein a9 & glyssside, fail %o ncespt this lmlogen eeme
pound as & Srus derivative of alein, Wt sonsider 4¢ poasidly as & deome
position preduct, This would indesd W & nisecnesption for the reaction
mmummcmdmmmmmuamunw
Sanecus with 2w fmediate preeipitation of the Malogen eompound, 10
mﬁmmnlnlhmthiimu-umnhn‘mw
10et during Vremimtion, Purthermmere, $iw similarity in geseral structure
dMﬂMhhmMﬁhﬂ“h#Wh
yoastions., Doth substanees have Leen shows $9 yield metiylanthrecene(19)
on distillation with 8 ine dust, and each may yleld mall amounts ¢f fure
furel em €istillation with hydrechlorie acid. These reastions showld
pmmhdwlyﬂnt&.;uﬁﬁnﬁuuhnhﬂhhnm
are identieal, . | |

In pite of ¢ linived mumbder of smalyses which may ewpperd thw Cig
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formula, the ehmmiesd behavior of aleln and Setrebroms-basbaloln 4id
Dot werrant sueh & formuls for alein. Lagew(35) has shewn that the
brene empound Lo exidised by sedium povenide 40 Setradbyenc-slose
®mcdin, The fometien of the latter productfren Cigf O.9ry weuld
outail mobiiity of Mlogen, whish sdnittedly esuld somp, Newsves,
muqumumanmmm"um.
18 would W fmpossible 4o derive & logieal strusture whieh would eme
. Plain sther resstions 8¢ Wl cereduction %0 nethylenthrasens and
Mydrelysis v degradation %o aredinese, L
. The 0, forwmla was 6100 dicpreved by the berax Mpdrelysis of
eloin, in whieh alce-emedin amthrencl 1s readily preduced. The forme
ation of the 1a%ter, CypB100, from & Gyy fermula would eutedl ia sde
| dtﬁnt&Mudtmwﬂd;nMM
| Og €15 01 The detectien of motiyl aloshol wes clained Wy
Sinsusenj bewever, Reseutialer was wmsble o verify 1%, Oardoer and
mzx(n)uannmuMummc-m
Sleshol, Wb reported the pressace of & trase of fommldehyde (15 mg.
of forsaldinethons fvam €0 Gn. of sloin), The formatiem of sueh &
ux:mnwuwmwunnmu
from She decomposition of arebinose by the aetion of the alkali,

~ The writer earried eut the lydrelyels of alein with sedium berste
aad Sosted for metiyl aleshel, ferte seid, W. sarbon dlexide,
and sarbon monoxide, All results were negative,
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The Gy formuls was further diescunted Wy the writer's monsiode
soupound, dtained W the aotion of iyndricdie seid em elefin, Neguired
for 0y M. 00,11 42,88 Gp €.2% Hj for Oy N, 011 44K 03 3,9% M3
Pound: 48.0K 03 4.0( N,

e Sincusen formula has already been sensidered, however, one mere
servation should be nentionad, Tetrabromo-barbsloin was found 40 eom-
tais £ phenelts growps vhes based em the fermuls, CpoM1g0pbre. This
munmupﬂbl.lmnownmmcnﬁu%u
supresssd by thw Sinomsen struocture, The latter eutaing enly eme phewelie
croun. :

mnlmhrfmhﬁulbm“m%%.mdm
-mmmmmw-mdammmmm.
This formule was found 40 b0 in agreansot with Aridrane-bastalein,
(CpoBygOyBry )y S8s derivatives, and Yarbaloln methylether, _
~ Isasmch as sethylanthresens is prodused em redustion, and sathre-
mmuumnaummnmmummuom _ ;
anthreconsd structure, In view of sueh & eardom struoture in alos-emodin
anthranel, aleis was st fired regarded s & derivetive of the athremel.

IS wes epperent thet one of the kydrexy grewps of ales-media anthramel
e subdstituted, as She anthransl was predused By Ndrolysis of alein., In
all provability, tiw lydrexy grewp unuo_ position mg favolved, Tims

.mcumﬁumuummmuumummmw
upon standing, With euprie chleride alein was net exidised) wvherens 010e-

[
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enedin anthrenc] becsms resdily exidised. Purthermore, substitution of
mmmmlwmnhﬂymmmuomhmh.
This weuld b in acserd with the finding of wwe phemelic kydrexyls im
Setrabreme-bartalein, |

The pemtese derived from sleia was slsarly demenstrated Wy leger ae
d-aredinces., As slein dees Dot somtain & earbomyl growp, the sugar ean
cnly be present ia the femm of & glyeeside, I

o -
f,r H—CHOH—CHOH"CHOH"& Hy

strusture I lacks o!, % mtisfy tﬁt formula G- Oy for alein, therefore,
1% was obvious thet alein is represented by this strusture with E-ON sdded
acress one of the deuble bonds. This led %0 & mmbder of pessidilities,
11, 112, IV, emd ¥,

eH ’
CHzoH
oH
~T R
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ummmwmomwutnw-mmnm
tures repressnted unstadle forne snd would %o expocted %o oxiet as

kotonie eempeunds,

DQH,@H ﬁm \dd,
oH

Enel

" Jtrusture ¥ was alse wnlikely as 1% weuld favelve some 41ffieulty ia
 trenafornatios % aleeemodin suthyaml. IS would not explais She eems
densstion of alein with aldehydes, LT

| !bndmtddniummm“!xmamhmu-
anthrone (apthrens Wpdrate). As such 1% would be expected %o underge
mmmﬁamnaawc..mmummw
anthrenols,
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The writer cbasrved tint formaldelyde and sootalielyis condensed reedily
with alein, resstisns whieh suppert the anthreme strusture, II, fer alela,

The sathrens formula oemtaing eeven hydvexy groups. The metdyl ether
obbained Wy Simensen Shreugh yepasted methylatiom with silver exide snd
nethyl Ledide eorrespended to heptamestiylether-barbtalein, Aestie acid
anhyiride in the presence of sulfuris acid resulted ia the formation of
8 hMemnaostate, !hhthnofﬁthtbrmuﬁp*uoqlm
..tyhﬂudlldlﬂhﬁﬂhﬂhthmdtmq
sleshel growp. Rowever, & Meptancetate apparently was prefuced Wy 4w
astion of aeetyl ehleride em alein,

The enthrons formula was further supperted by the Malegem eompeunds,
predused Wy Mlogemation in squecus solution, The ferwation «f Setradale
substitution preducts would o expected, in ecmtrast 4o pentalmls derive
stives en either lnnthhrﬁ or Bauser's anthranel formla, m..
anthyanels are very reastive tomrds brenime, with oither ¢he formation
of no-Yrome dorivatives or exidation %0 Vi-mslecular compounds. Nolee-
ular woight doternizations, wiile they eannet be relied wpem, 414 net
indiente & dianthryl Sype of eompound for Setrabremc-barialein, In od-
ditica, %0 Malegen of tetrabrane-bartaloin was found %o Yo very stable
Sovards alkali, in great contrast %0 the Beluvier of na-dremo-antivuncls
which veedily lose Malegen in She pressnce of alkali, The fellewing
structure may logieally be advanced for the repressutation of Setrebrone-
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. r——-o .
Varbelotns CH-(cHoH)3—3H;_
HO, o/
C OH

or Br

CHaOH
By By

Yl

" Styueture VI would b0 in damony with the fimding that dissetised
mifanilie aeid coupled with alein but met with the Mmlegen derivative.
tThe semevhat low wvalwes found for Malegen on the sanlyses of Setrabrome-

" barbaloin may Be attriduted 40 the presense of tridreme-barialein,

' umn”o.nr,. as on impurity, Theess alein derivatives m % Yo amervhous
and separstion Shrough crystallisstion wes met ¢ simple matter,

" the yeduetion of alein by the setion of hydricdie seid to form & desexy-
1640 dovivative was indicated by the amlysis. The fermation of this prede
mwumﬁmumnxmum '
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Do soxy-Lode<darbalein, VII, frwolves & dikydre-snthvencl strusture,
which would eonform with the ebservation that & flucyescent selutiom
was 2ot protuced with sedium borete,

One of S)o prineipel ebjections valeed against glyessids fommlss
sdvanced for alein, ves the yesults which followsd attemphs %0 setimate
¢ srabizoss quentitetively, The determimation gemerelly imvolved hydrele
yois and sewersion of the portose %o furfuvel with 13% Mydrechloric seid,
Purfurel was in turm eonverted %o ¢ phlorglecinide which was woighed, The
monts of aredinoss cossunted for in this manmer were exvesdingly low, in
the erder of 3% of the theoretical, Thess lew yields were explaimbdle om
She Basis of She anthrone stvueture adveneed fer alein.

' The condensation of aloin with formaldehyds end ssvtalishyde ag was
previsusly mentionsd, apparently eonstitute & gensral reaction im wiieh
mrw'mwlﬁhd. Aredinose, e aldopentoss, wmay b
autieipated S undergo sintilay wndensation reastions follewing hydrelysts,
with the prevable fomstion ef ssupounds of the following Sypes

Ho B on R -
CH,OH e
CH |
| ¢

(CHoH),

o
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- ._thmﬁWhmm”mw-ﬁhuﬁuth.
a5l arebisoss mbsereently deternined, grestor velmes wore shearved(8) for
| the pentoss than were ebtained from the sstiom of ethey nen-axidative hye
(.nlmow.t. hﬁudﬂtammmm.lﬂm
71014 of arabiness would even be astieipated from the aetien of eodiws
wﬂcnﬁ.!nutnnndﬂhuudﬂ.numnuhm
nm.'mtmnaumumuum. The sction of
mummammmm.-humh-hnnnu
umm-«mn._ o - _

| In the hydrolysis of aloin with ssdivm Yorate, free arabiness wap ap-
pmﬁlantmﬂhhbﬂnhuuﬂibmuﬂ.mmq
w0l was mall, nod ever 10X, Bvidertly, eowpounds sueh as VIII and X were
formed during the Nydrolysis, he yisld of anthrancl may e inereased,
m.wurmummmulymummmwmm-n
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phenyihypdrasing, Simonsen(P), whe firet made Shis chesrvation, regarded
the vole of Mydresine as an exygon assspler, This somseptica 14 wnlikely;
1% §9 wore prodadls that She amines form additien preduets »ith arebinces
remiting fram Wydvolysis, and (heredy preovant other eendenmtion reactions.

With & single enoeption, ths ehanianl properties of dbin were found ¢
be in excellemt sccord with the prepossd forwmla, fovards aeids, aloin
behaved 1n rather an wnsel mswer for ¢ glyecdide sompound) St was eem-
paratively stabls towards acida, nere veadily lgdrelised Wy alknil, The
instability of alein i alkeline solutions §s mob 4iffimmit W interpres,
as anthrenes tond %0 suolisne in the presenes of alieli, IS is &iffieuls,
howevey 40 ressneile ¢he fact that & eompound with an eostal structure fo
w0t veadily hydrelised Wy eeids. Nevertielees, an explamtion whish Lo
partly matisfactiory say ' advanced en $20 Wasls of 3 reversidle recctien
during Mydrelysis. Accordingly, symibesis weuld Sake preference ever
hydrolysis,

Aloin =y AlGS-amedin Anthrone Nydrade + d-Arebinoes

1

AM:M-PI,D
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SOMMARY

The meleeular formuls, Gpoly90y, was established for slein, and the
follewing structural formula was derived;

r' 0]
Y ClH=cHOM -CHOH-CHOH‘&H‘Z
OH

HO ¢

Ascordingly alein may be semsidered as an sles-emedin anthrons hydrate-d-
arebineside, | |

The chemical dehavier of slein supported the sbeve glyeosids strusture,
vis,, formation of d-arabiness and ales-emodin stthranel en Mydrelysis; the
presence of sevea hydrexy groups, Swe of vhich .'n- phuoﬁc; eondenstion
with sMehydes; formation of @ Setrabrem substitution preduet; snd absenes
of & earbenyl group. |

The fermule wes a1es in agroment with 41 analyses of & mumder of
dorivatives of alein: Dbeptascetyl-barbalein; hexaacetyl-barbaleinj barbaloine
heptanethylether; dosexy-iode-tartalein; tridremo-dartaloin; hemssestyl-
Sridreme-bartalein; methyl-tribreme-barialein-pentensthylether; acetyle
nothyl-tribrens-barbaloin-pentanetiylotinr, |

An explamation was advanesd for the relative stabdility of mu Sowards
Seids, on he asemmption of & reversidls resciiom during m:-olyd.n.

'I’,..
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