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( l{P:t<l :i t On rl Prst epoort on Sth SP p l1·m her . l 1J07. ) 

I xTno ll l ' C'T 1 o:--- . 

Ac ·co 111>1 i'\(: to t hP prnpe1tip,; or the· hi itP l' p 1in1·i1ilp U Pig'l'l'in a nd t hP 
iiclin• p1 i 11 l'i pl e Y Pl'll! PP l'il' a1· id of t h1· ·· Y1•J'Jll l'P!' lios ·· (Uei.r; e ri11 
11 s11 e1·n , Fl:in-. ), cl c·sn lliP<1 hy RP111i11 g· to11 :rnrl H oPL ( l ~Hfi ) ;1rnl 
Hi.ming·ton , Hol'ls :11111 St e.\· n ( l !rlfi), l hl's l' s11hsl;1n l' e;; \\'( J\l l d ;1ppenr 
to be l· losl'ly 1c·l:d1 •rl 11·it h rpg·:inl lr1 t hl·ir cherni(':1l sh- lid ll l'l'S. J ll 
s11mrn:ni;1,i 11 g thc· n· s1dt;; .tlrc-•:uly oldai11Pd, t hc•se ;rnlhrl l'S su ggt>st pa r t· 
fo rnrnh l' for Ch·igerin (1 ), Y ern1Peri f' :1('i1l (:! ) ;ind it s clil acton c 
V errn Pe rin (:~)a,; fo ll o11·s, giYi11g :in in di cati on of f'11 p pos,; iblP inYOhP­
ment of 0111· :d orn of oxygen in a kdo-P nol b utorn e 1i sm: 

I - COOR 

1- C'OOH 

~ - OH 

I - OH 

L= o 

or 

or 
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~ - 6 
l - OH ~ = 0 + H to ring. 

I - C'OOH 
I 
I - ('OOH 

I-OH . 

l - OH :::;:::::::: = 0 + H to ring. 



THE CO.'\S lTITTl<JS (JI' T HE JJJ TTL H P HJ .'\(' l l'LE " C l·: l (;J-: J!IK" 

Tlwse ,; ul> s1:1n<·t•s h C'i 11g i11 :ill i> rol>:1bility d osp ]y n•l::d t> d t o 0 11 e 
:rnut he1., rn nst i tu tio na l " ·01-k 11· :1s begun on th!-' !'11e n1i (': ll ('O nstitutio 11 
"f t J1 p hi ttt> r pr i 11 ci ple U eigL• ri 11. Sh ould 1he st rn d ui t" of the lattPr 
be t·lu !' id ail' d, th en ;;irn iLH rn Pt lto cl s o i· eu 11 stit 11ho 11 :il in \Tstigati o1 1 
\\·he 11 npplit•d t o \"('J'nll•t •r il' :1< ·i d rn · Y l' rmt•t•rii 1. rnig· lit h e PX ]H' t·1l' d 
to lt• :1<l ~ lll'l ' ('Ss full .1 · 1o t ht• d t•;1r i11 g 11p of t hei r s1 1'11 d t1 res :1lso. 
~ll t> a11 11· hil P i i 111:1.1· IH' poi11t1·d 0111 tl1:1t t he h ilfr r p r i 11 1·i p k,; . a lt hm1g h 
Yer .v i11f pn •s li11 g sul1j l:'l' t.s fo 1· i 11,·e,dig;1t ion lw ,·<· p 10Yl' d to be most 
rlifti!' u! t f rn 111 t hp co 11 ;;tit u tio 11nl .st rn d 11 r:1! j)()in t of 1·iew. T hu s Jlt• th 
(HJ:lti ) dl'snibi11g ;1 Jp11· sl'ores of l> iHt· 1· prin (· ipks :dn· ;1d .1 isolatl' d 
i' rOlll d iffe n •u f p J:i 11fs. p;; ]Wl' ial h 1he forn il it•,; h e 11t i;1!1;11·e;H'. 
<'ornpos iLl P :ind L:1hi :ilP:1e poi 1ils 01il t l1:d up till l h t> 11 1101 ;1 s ing·lt· 
hit ll'I' priur·iple ' s st rn d ure h :1d li l'e11 fnl l1· Pl11r·i d:1te1l. 

1 n t his adide 11·e 11· i,;h to Jpr·onl tlw first n°,; u lts :1ln·:Hh oh t;1i1w d 
on t he l'Onst it u t iou of U e ig·l' ri 11 :incl to cles l'l' ilH' Yar iou s <l ;·g·rn datio11 
pro d uf' ls oh t:1i11 t· rl li.1· o:;i rbt ion t11· ot h e n 1·isP. '!' hes!' ]1;11·e been 1·e1'.1· 
enc·ou1-;1g·ing-. TTnti l 11 101 ·e sh11 I i11 g- rn;1tl'r i :1l ha s hmn· 1·pr bee n pn•­
Jl <il'•·d ;1 1Hl 1111 ti l hn t h t•r l't' .; 11 lts h::iYe hl'l'il obbi 11 t><l . \YP do 11ot 11·i.;h 
(o l' ll te r iuto n cl e1:1iled llisnissinn of its p ossible stru d ura l formu la 
at t his stag'l '. 

THE Al'l 'Ll( ',\ TJOX ( )lo' T ll E "I ,LG .I L T ES T .\S .\ ~ I ET l lOI J FO R lJ ETEl " l'I C\l; 

.\ C E'nL l >EHY ll E IS !.h :1c 1·:1n:-; OX ID ..\.TI OS E\: P E ll DI E!\"TS . 

A L· r·onli11 g to ~I e n· r ! HJ: ll. p. -1-1()) a "h n r:1d <•ri s li <· i1 ite n.sl' 
l·olo11rntio 11 is ohb i11 eil \\'h P11 lo so lutio 11 . .; of kPt o11 es o r ;1ld t> h:nll 'S 
prdt'r:il >l.1· i11 11·a tP r fol.;o a k oho l or e t hpr ) ( ) - rJ to I L'-c" o f ;1 f n•shl .\· 
pn·pan·d () -:! t r1 ()-.-> P<-' J' c·e 111. st1< li 11m 11 ilrn prt1 c's icl<' sol11li on is :1 dd <·cl 
fo ll()\\'(;'(l h.1· :ilk :1 l i 11 ifil':tli o11 \1· ith ('()Jl('(' ll h:il<:d rnt:1ss i11 rn l1,1·cl rnxi rl e 
(D 1 · l+ ). 

l.11 the aliph at ic · ;;c• ri es t h i . .; re:1 di o11 i,; :il11·;1Ys po:-;i! iYL• 11· h1·11 t ht• 
g ro u p ;1i't::i l'h ed t·o t he ke!o11 ir· or :il rl f' hn li l' r:11l id (• ( in <t - p os it·io 11 ) 
con sists of (' ;nhon :rntl l1y d r ogt• 11 rrn l,v. r\ld eh y d1· or kd n11 c gToups 
rliredly b ou11 rl to :1 rin g· o r i1H· l11dr ·cl i11 a ring· st rn d u1 ·c· Lio not g iYC' 
the readio 11 , 11 Pit h t· r do ort ho-a l<le h.nli <· :ll'irls . 

Th P colours prndu!'ed 1·:n .1· from ornng·e-n·11. red to nolt>t -n•d . 
\1·hil'h on fi1 <' ;1drli t·ion of org·: 11 1i(· aeid s ch ~rn ge from recl t·n i11tli g·o­
hlu e o r from Yi ol Pt hln e to h111 e-gTeen P.g . 

T h e so lid (l - or $ -Geig·eri11 i;; uni ::i keto ne. nor ri ot' s it sJi o,1· 
:1ldc•hy cli c m· ketonil' prnp erti es i 11 n ne1iiT::i l soluti o11 (it iR p resu111 ahl _1· 
orPse n ( in th e e nol- fo rm) b ut in clilu t-e l1 n l rnC'h loric· aricl solut ion 
it r ea d s ns n ket one . 'rl1 e J ,pga l test· is. tlw refore 11 pg-;1tiY« w ith 
G <-' igf' rin . T'iTh e n G eigeri n is d issoh ·ecl in :1 ]() per r·ent. h :nl rnl' hlm ir 
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acid ;;olutiou (ketonic-±onn), coole<l do"·u and then neutralized ,,·ith 
Hi per cent. potn,,sium h ydroxitl e t he immediate application of t he 
Legal test y ields a n egative rewlt. This shows ei( her (1) t hat t he 
enolic form is again obtained on neutralizatio n or (2) t hat although 
Ueigerin may still he p1e,;e11t in the ketoni<; form, t ha t the carbonyl­
group i" tlirectly couta iuecl rn a r ing· stru cture or i.rnrne<l ia tely 
attached to i t . 

Iu the oxi tbtio11 processfa; deseribcd belo,,- (see experim ental 
part) ;icetalclehy de is Yery frequently formed as a byproduct tlnring 
th e oxidation. L nd er certain cin·urnstauce:> !he aceta ld ehy de is most 
probahl_,~ liberated from a pre-cm·,;o r fu nned thui ng- the oxidation 
a ml can tlrns ouly be deteded after aciclificatiou. Un<ler other 
condition :> (eth er ext radions of aC' id medium s or a<· i<l oxidations) 
aeetald el1yde aceompa nies the main oxidatio n protlud formed as a 
sticky oily rnaterial. \Yhen the la tter is wa sherl away with pure 
eth er (mtly Merck's aiHl Scheri11g-Kahlbaum ' s absolute eth er has 
been 11 sed in th e,;e extractions), t he :icdnldehy cle may be ea;;ily all <l 
very con ve11ier1tly detected by m ea ns of t he L egal test . The ethereal 
solution ur a \vatery or even an absolute alcoholic ,;olu tion ( ,,·h en 
acetadehy cl e is present) \rill im mediately give a positive test with 
th e Legal reagent, t he watery phase t urning intense orange-red . 
Tht> u sual id entification tests e.g. its punge nt odour, i ts 2-4 diuitro­
phenylh_vdrazone derivative with Bra dy's reagent an cl oth er tests will 
con firm its prnsence . Blank experiments with pure ether , absolute 
alcohol or water will g-i.ve only t h e "blank " greeni sh-yell ow 
r-olourn ti on. 

'l'hP following diagrn.m will demonstrate the conve11ience of the 
L egal t est for cletecti ng- the acetalll eh vcl e also fo rmed during t h e 
isol at ion of the various oxidation products (compare t h t• experimental 
part) : 

alkaline KMn04 
Geigerin - -- ---~ 

oxidation 

H 2S0 4 

Precursor --~ Acetaldehyde 
+ HCl 

An Acid 

I
I 

HCl 

I 
l 

~~~~~~~~~~-

Aceteldehydc 
+ 

lVIo nocarboxylic acid 
(C 10H 140 4 ) 

HN0 3 

I 
~ 

Acetaldehyde 

+ 
Oxalic acid 

Alkaline 
KMn04 

oxidation 

Geigerin - ----~ monocarboxylic-dilactonic acid (C 1 -,H 180 6) 

oxidation + 
Acetaldehyde 
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T H E COCISTITC TION OF THE BITTE R P R I NC IPLE '' GEIGElUN ' ' . 

.Nei th er of the degracl a tion aeicls, C1 0H 110 4 (lvI. P . ~0 1 °) and 
C ,,-, II , 8 0 6 • H 2 0 (:lU.l'. 280°) g ive t h e Legal test; t hus i n solu t ion t h e 
applicat ion of t h e L eg·al t est \Yill qu iekly aff:i nn t h e preseuee or 
absence of acetaldehy cle . 

E x PE Ji u rnNTAL. 

lm p roi: erl U ei y er1:n E. i: lracllu n. 

Abou t I ii Kilogram of dr ied grn und · · Y errn eerbos · · was 
ex trade d m t he follow ing way : 

3· 6 Kg. dried material \Ya S extracted " ·ith et hl' r i11 <I laige 
~oxhlet-t,vpe appmatus for :3 \\·orhug day;; (i .e . a bou t 22 hours) . Tb f' 
et her ""IH the u (lrawn oft , a1uotml ing to :1bou t 8 litrf's in Yo lnm e. 
The e!her ,;olu!io11 \\·as the 11 diYicl ecl i u to t wo elp ial poii ious a ll d 
ea('h p :i rt ,;hakPn ,,·ith about 5 litrf' o; of 1 p er cent. h ~ · dnwhlorie ac id 
(in 5 or li p01 tio1rn ) , i .e . a total vol urn e of 10 litres . Thro ug h thi,; 
solut ion ai r \v a s then clr:nnt fo r :3 to 4 ho1u,; wh en ih e solu t ion h as 
n greeui ~h-.\·e ll ( )\\. tint \\·ith a plea san t et her-free fr u it)· sm ell. Th e 
solution wa,; t hen shnke u \1·ith a little ch areoal , fil tt> r ecl n11cl no1\· 
shnk(rn \Yith 8 lb. of ('hlorofonn (in s11 er ess iYe pm·t ions). Tlie 
c·hlornfor111 so i 11 t io11 \\·as the u 1\·a shecl \\ ith a one per cl'nt. socliu rn 
n 11 ·b011a t e soh1tion , hec· orni11 g· n early (' olourl e,;s , <rn cl ag <1 i. 11 11·:1 sh t• cl 
wi th cl i si.illecl \\' a tel'. 

'l'he d1loroform solu tio n was lhen d1·iecl oYer socl inm sulph :d c>, 
c:oncentra t ed a t l' ecluf' eU pres,; ure lo about· C>OO c .c. of dilorofonn a nd 
left t o en 1pm·:1 le in front of a fan. A ftf'r 2 to 3 cln >·s t li e r es ultin g 
!'nstallin e r es iclu e ll'as boiled ou t " ·ith 100 to 400 c. f' . of di sti ll ecl 
w:1te r a itcl filt ere r] into open cl ish es . Crys ta lliza tion illl lll e (l iately set 
i. n on cooling and a f ter r en ys tall i,.;atiou from \1·ate1· a y ield (on t lw 
average) of ] ·5 grn . of Geigerin was ob t-a in ed , i. e . 0·40 g·ui. p er 1 
Kgrn. dri eel plau t rn a lerial. 

O.r idatio11 of Gei.r;e ri11 1ritl1 .Y il1·i1· A.l'l«l to 11 111n 1101·11 r f,n.ry 1 i1· ­
d i la rto11i r 11 r id (C,,-,H 18 0 " · H "O) . 

'l\rn difte re11t method s both yielclin g goocl recnil b , nn' clecoribf'll 
he lcrn· : - -· 

(a ) l gm. Geigerin and 50 C .l'. ni hi l' a(' id (1:1) were reftu xe (l 
fo r 12 hour,; , clurin g " ·hi('h t im e nitl'Ogen p Proxi cl e fu mrs were 
eYol vecl finall y y ielding a p ale ye llow solution . On coolin g i t "\'\'as 
clilut ed with (listi.llecl \\' a t.er a nd then thoro ughly sha ken 3 t imes >vi th 
r hlorofo rm , the chloroform solu tio n '"ash ed once " ·i th >Ya t er, dried 
over exsiceated so clium sulpha te a nd th en eva pora t ed in fro n t of a 
fa u at room t emperaturf'. Crystals separated pract icallv innn e· 
cl iately. A ft er the soluti on ha d bee n evaporate d to ch>ness , t h e 
er yRtals \r er e wn ,;he(l with ether ancl ,,·ere obta in ed as f'O lourless 
h exag'on al prism s wi th a melting'-point, cr ude, of aho11 t 250° a nd iu 
a y iel d of 0 · 26 gm. 

Th e eth er >Y ash ings eYa p orated at roo m temperat ure left 
aeetaldehy de. 

'l'he orig·ina 1 solut ion was again sh aken 3 t i mes "- it h l' hlorofor 111 
nnd after the sa me treatment y ield ed a noth er ,') () mg'm . of th e new 
pro(lud , thus increasing th e y i eld to about 000 mgrn. The ma t er ial 
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was twice iecrysta lli,;e(l hom water. The (;l'ystals turned opaque '' 
at 105°; ahoYe 240° hexagonal prisms shot out \1·hich m elted sharpl y 
at 280* (corr.) " ·ithout deco mposition. 

The surne oxiclatiou procluct can be obtaiu ed by the oxidation of 
Geigeri11 ". i th ui tric acid ( 1 : 3 and l : 2), coucen tra ted nitric acid 
(D = ] ·J) and :urning nitric acid. 'l'he follo\\·iug m ethod i s espe­
cially recommend ed: -

(b) 111 troduce iuto an open pyrex <lish (ca pacity a bcrnt 00 c.c.) 
l ·0 µ:m. Geigerin and coYer the subsiance wi tJ1 about 20 c.c . of con­
ct' ntiateci nitri!' aci<l ( D ~ l ·-!) nnd warm on a boiling waterhath. 
'l'he !'rystnls easily tlis8oh e. The oxidation is continue<l for about 
one day (S honrs). Continue the ~t<ldition of coucentrnted nitric acid 
no\\· arnl then all(l fiua llv allow to rnn!'entrate to about 10 c.c. Allow 
to cool do1n1 ( n.1·,;ta ls. fr eq uenil.1· sepnratiug imrnedintely ) dilute 
with water to ah011 l 100 ('.!'. a 1t<l leaYe to s tand in a 11 ice-ches t over­
nig·ht. Henystallised from 11·ater 400 rngrn. of th(~ pme oxidat ion 
acid is obh1inetl ("JI.P. 280- see Fig . l ) (a hyprodnci of !he oxidatiou 
i:-; a ceta lcl t> h ~y de) . 

Fig. 1.- ..\cid obtained by t he n itric Hf'id oxidation 
of Geigerin. m.p. 280°; x2:3 . 

I'ropettirs.-The s ub~tance-

\1) is rasil~ · soluble in ammonia, alkalis and dilute sodium 
carbonate solution- is therefore an aci<l - aucl may b e 
1·ec0Yered on the addition of (lilute acids; 

(2) <lissoheK slowly with011t colour in concentrate d sulphuric 
acid but is practically in soluble in (lilnte mineral acids; 

(3) is insoh1ble in beuzene , e!·h er and petroleum eth er; 
(4) is sparingly solnhle in chloroform and ethyl acetate ; 
(5) is solnble in 'rnter , methyl alcohol a ucl ethyl alcohol ; 
(6) is readily soluble in acetone: 
(7) does not react with Brady's reagent: 
(8) rloes not µ:ive a Legal te;;t; 
(9) gives no colour with dilute or concentrated hydrochloric 

acid. 

*Kofler micromelting point appo;ratus. 
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.11 £era-analysis .* 
(1) Drierl at room temperature in high vac . over P 2 0 5 • 

(11 ) 5·208 mgm.: 10·9GO rngn1. C0 2 ; 3·0GO mgm. H 20. 
found C = 57·41; H =Ci·58. 
Cale. C = 57·G8; H = G·46. 
C1JI1/\ · H20 

(312 . 31) 
(b) 0·2Ul mg1n. iu 0·756 mgni. Camphor: 6 = G·7 

i.e . rnol. 11·eight = 310 (calc<L :l]2· 31) . 
(2) D1·i et1 at 110° C. in highnc. 
(a ) 5·J24 mgm. ; ll ·945 mgm. C0 2 ; 2·920 mgm . H 20. 
(/1) 4 · :"d9 mgm. ; 10 · 2:rn mgrn. C02; 2 <jiJ() rngm. Il20. 

fouml (a ) C ~~ G1·22; H = G·l4. 
(/1) C = GJ · 49 ; H = 6 · 29. 

Cale. C = Gl·22; H = fi·l7. 
CJ5H1 80 G. 

Jl ir1·0-titrotio11 .- 1G·G rngm. d tlw aeicl (lissoh ed in about 10 
r-.r-. ''"uter required O·n0 «.«. O·l X XaOil, i. e . assumrng one 
- COUH the molecular weight is 299. 

Rotation .- vVeight ,= 59 ·8 rngm. 

Yolurn e = l·)·O c.c. a bs . ak. 

8 + 1·45°. 

Therefore [ ex. J :.,]9)5 + 1·45 x 100 x 15 
2 x 5 ·98 

+ 181 ·85° . 

.II ethyl-es t er. 

To a wluti.ou of 00 rngm. of ihe above oxida tio 11 acid dis solved 
ill about G t·o 7 c.c. of nce tone , an ether ea l solution of diazorn etlrnne 
'"a" slo,Yly a<lclerl (i«e-r·ooli11g) mitil a sliµ:ht exce,;s of <1iazomethm1e 
" ·as noti cPa hle. The solution ""is the n left to stanrl oYeruight \v ell­
stoppere<L It was then allowed to evaporate and the crysta llin e 
r<' sid ue ( ueerlles gr011 ping in aggregn tes) ""' s r enystallized frou 1 

dilute methyl nlcohol. A.Her 1·ecrysia lli1rntio11, waslte cl ~Yith !J() per 
«ent. aleobo l arul then with ether, the colo11rles;; six-si <led pri smatic 
uee<lles rnt>lterl i'1ia1ply 11·itho11 t rlt> cornposition :ii 190-191° (C'orr. ) . 

. lf ir· ro-a n11 l ygis . 

4·974 mgm.: 11 ·T~o 1.ug'm . CO": 2·970 mgni. H"O; 0·010 mgm . 
res. 
fomlll C c~ G2 · 2cJ; H = G · 70. 
Cal«. C = 62· 5n; H = fi ·54. 

C1,H 1,0 .1COOCH3 : 

(C11•H, 11 0,J 
* All micro-a nalysis by Dr. Ing. A. 8chocllcr, Berl in. 
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= 

Fig. 2.- ::\fethyl este r of rnonoc:arboxyli c di lactonic acid m.p. lQ0-191° ; x50 . 

JJr ese 11 ee of T,ar·lo11e uu11111i11.r;s in th e "11e 1c " acid, in .Ji . 280°. 

02 · (J mg- . of the acic1 was c1i ssohecl in i he cold in 5 c.c. of 9() 
per cent . alcoholic · pota ~,;iurn h ydroxide (F ~ 0 · 097 ) a nd aftei: fiye 
minuies th e w lution hack iitratec1 \\·ith 0 · l X hydrochlori c acid. 

G c.c·. Alcoh. KO H (1<' ~ 0·09 1) . = 4·8;) c. c. of O· l K KOH. 

Bae!; tit.ration r equirecl .. 2·!:l0 c.c·. of O·l N HCl. 
Th e refo re r1iffereuce -Cl ·9:-) c.c. () · 1 K KOH . 
Ko'' 31 ·23 (rn ol. 1d. = :~ 1 2-: l ) mgr. acid req.: 1 c .r. ll · l :N" KOH 

for one - CO OH. 

Th erefore 32·0 rngr. aeid req<l.: 1 · 024 c:. c·. 0·] N KOH fo r 
one - COOI-I. 

1. e. theory for .2 r·arboxyles = 2·0,-> l' . C'. O· l ~KOH. 

fo unrl = l ·90 c>. c. 0 1 X KOH. 

To ihe abow sol11tio11 4 ·85 r· .c. O· l K alcoholic pota ssium 
h nl rox ic1 f' was again ac1<led anr1 ih e so lution left for i) hours a ( :17° 
C. 

Bad titration required 
Therefore difference 

3·90 c-.c. O·l X I-ICl. 
~ 0· 90 c .c. 0·1 N K OH. 

Theo ry for OJ)!' - roon = 1 . 02 LC. 0 . ] ~ KOH. 

Again 4·85 c .c. of: O· l X alcoholic potass. hydrox id e \\·as added 
an d the solu tion left for anoiher 5 hours at 37° . 
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Back titration rec1uired 4·80 c.e. U· l X HCl. 

Therefore no siguific·ant diffe1 cnce . 

'l'he:;e figures indicate that after 5 mi11utes one lactone grnup is 
saponifie d to a carboxylic group and afte1· o hours a second lacto11e 
group is saponified to a secoml <' arboxylic group. Finally. ~·e t hu s 
haYe a tribasic acid (the original acid being monocal'boxyl 1c) which 
was again proYed by the reladoniz:ition. 

R ela.cto11iwtio11 of th e Trirarlw.rylic Acid. 

Continui11g "·ith the aboYe solntio11 containing t he tricarlioxylic 
aci d , expe riments were conducted to determine whet.her any of the 
carboxyle groups could relactoni se. 

5 e.e. 0·1 X HCl 1rn s arlderl a11rl the solution lefi. fo r 20 hours 
at 37° C; 

Bac k titration required 
'l'her efore difference 
Theory for 2 lactones .. . 

2 80 
= 2·20 
= 2·l)rj 

<'.C. 

c.c. 
C'.C. 

O·l x E.OH. 
0·1 :\ HCl. 
O· l :\ HCl. 

Aft er the aclclition of another 2·0 c.<:. O·l H(' l ancl len Ying the 
solution for G hours at 37°, i t wa s ba ck titrated and the had: t itration 
req uirec] exact ly 2 c.c. of O·l ~KOH; therefore no change. 

'l'hns 2 of the 3 carboxyl gro ups were relacto11ized after 20 hours. 

D11plic11te Sapo11i:fi catio11 and Re-lacto11izatw11. 

32 · 0 mgT. of tlw d iladon ic-monoca rboxylic aci tl (111.P. 280°) 
1rn s cli ssohPrl iu {) c.c . of O·l X alcoholic KOH at roo111 ternpP1ntme 
and back titrated 1Yith O· l X HCl after seven minute~. 

B ac k titration required 2 · 80 c.c. 0·1 K HCl. 

rl' lt erefor~ cliff ere nee = 2 · 20 c .c . 0 · 1 X KOH. 

After another hour (i .e. onf' hour and s:" Yf'll miJJutes) a back 
tit ra tion of Fi c.c. X alroholi c: KOH 1Yith O· l K H Cl gaYe a cliffereuc:e 
of 0 80 c-.c . 0 ·1 N KOH. 

rrh e1 efore tohl cliffcerf'nce ~·~ 0 · 00 c.c. 0 · l N KOH. 

'11 h eory £01 3 -- COOII = 3 ·1)7 ('.c. O·l KE.OH. 

Aft.er 18 honrs the total cliffereuce \1-a s raised io 3· 10 e.c. O· l 
K KOH, i. e. a practically complete sa pcmifif'ation of t he monohasic­
clila ctonic acicl wa s acrmnpli :,h Pd after ()/ minutes to a trihasic-acicl. 

Simi larh rela ctoniza tion of the ahoYe soktion 
follows : --- · 

A Her 30 minutes clifff'reue e 
After 2 hour,,; difference 
After i hours difference .. . 
After 24 hours difference .. . 
'l'heory for 2 lactone-grnup~ 
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~ 0·80 

= l ·an 
= 1 ·60 
= 1 . 8() 

= 2 00 

<'.C. 0.] x 
l'..(;. 0· l x 
c.c. O·l K 
c.r:. 0·1 ~ 
c .('. O·l x 

took plare as 

HCl. 
HCI. 
HCl. 
HC'l. 
HCl. 
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Summarising these re;mlts we haYe for the monornrboxylic­
dilactonic-acicl (:!\LP. :280°) an empirica l formula of C1 5 H 180 0 ·H2 0 
constituted as follo" s: -

I - COOR 
I 
\ - CO 

~ - 6 
I 
1- co 
I I 
L- o 

I - COOR 

1- co 
I I + aqueous KOH 
~ - 0 - - - - --+C12H 17 

I-co 
I I 
L- o 

I- COOR 

I- co 
I I 
~-0 

/ -co 

l-6 

+ alcoholic KOH 
- - - -- - --+ C12H17 

(with in 5 minutes) at 
room temperature 

I - COOH 

1- co 

r COOCH~ 

1- co 
I I 1-0 
1- co 

l-6 
r COOK 

J
- 10 
- 0 

I - co 

l- 0 

r-COOK 

I - COOK 

~ - OH 
I 
1- 1° 
L- o 

I - COOK 
I 

I I 
~-0 

1

-- COOK 
+ alcoholic KOH _ 

- - -~C1 2H1 ~ - COOl'-

I 1° 
(approx. 5 hours) at 37° I 

L- o 
and the relactonization 

I - COOR 
I 
I - COOR 
I 
~ - COOR 
I 
I-OH 
I 
L- OH 

-L HC! 
--'---- --+ C12H17 

(l- 2 hours) at 37° 
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1- COOR 

1
- OH 

- co 
I 

L- o 
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r-COOR 

1- COOR 

1- COOR 

1-0H 
l- OH 

(-COOR 

1- co 
+ HCl I I 

-i>-C12H1, ·H20 ~ - 0 
(approx. 20 hourn) at 37° J 

J - CO 
I I 
l- 0 

(Same as I above). 

Considering the easP with "·hich one carboxyl group is 
relacto11ised in the presence of 0 · l N hydrol'hloric acid , it is interest­
ing to (;ompare this phe11omenon "·ith that of Verrneeric acid (o;ee 
Rimi11gt011, Roets and Steyn, pp. Cil7-G18). In the latter at:id onP 
t:arboxyl grnup similarly lactonises much more readily than the 
second (e.g. in the presence of the hyclrochloric acid of the Brady' s 
reagent 11· hen the 2 · 4-dini tropheny lhyclrazoue of V ermee ric a ci<l is 
prepared). A possible structural explanatio11 for this phenomenon 
is cliscussecl further below. 

An attempt to prnpare a sernicarbazone from this new acicl was 
negative. 50 rngm. acid "·as dissolved in 3c.c. absolute alcohol and 
to this a solution of GO 111g1n. sernicarbazide-hydrochloride and GO 
mgrn. sodium acetate in 0·5 c.c. "·ater "·a;.; added. The mixttue \Yas 
refluxed for 8 honrn. The original acid of :Jl.P. 280° \\·as regainecl 
q ua11titatiYely. 

An acety lation attempt proYecl also the a hsence of free hyclroxyl 
groups. GO mgru. aci<l dissohed in I c.c. of pyriclin \\·as left to 
staucl for seyeral days '"ith 0 · 2 c.c. of acetic anhydride. The 
original acid of }LP. 280° \Yas again reconred. 

These negative experiments for a carbony 1- or hydroxyl raclicle 
are in harmony \Yith the saponificaiion and relnctonization findings 
above. The nature of the aci<l- a monolrnsic-dilactonic acicl­
accounts for the functions of all its six oxygen atoms . As this acicl 
results from the oxidation of Geigerin (Ci;,H 2 n0 4 ) , of which the 
function of the fourth oxygen atom (s<~e page :39 f)) is still unknown, 
it may prove very vahrnhle for determining the fun('tion of t h at 
fourth oxygen atom. Also hy comparing the two formulae of 
Geigerin ( C "H211 0 1 ) an<l of the monof'arhoxy lic-dilactonic-acicl 
(Ci,H 180r,) we find that the nitric acid oxidation led to a gain of 
t\YO ox~cg·en :itorns nccompanied hy a loss of two hyclrog·en atom :-; 
onlv. A revie\Y of the liternhire showed that this ncid j,, still 
n11l;no11·n, and further experiments as regards its structure will haYe 
to he performe(l. 

Meanwhile \\·e could explain such an oxidation l1S follows: 
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The fad tl1:d· Geigt·l'in , 11·hi!'l1 i:; a 1110110-l:id onc :rn(l 1Yhi('h 1,; 
in rwi cl m edium mono-b•im1il' , c;111 hl' oxilli:;ed 11· it h nitric acid to 
a diladu1tit·-11101 1"ha.;i(' :11·id t hu:< 

c,.H,.o { 

co 
co I 
I 0 
0 HN03 > C 12H11 co 
0 I 

0 

COOH, 

,.;ee 111 ,.; to :s upport the 1 ie11· th:11 thP foul'ih oxygp 11 :110111 in liPige 1in i.-; 
no( d h Pl'-UOll lld lll' l',l't']jt' , Ji ut 11 1 0 ~( Jik Ph 1Jl·e~e 1 tl i11 a ii.1·\lrnxy J­
grn11 p , 11·hic h 1«1 11 1101 be <1l't'ty l :ited (.; iP1i c h i1 1tlr; 11H·t• ). \ \-e t'ould tlw11 
1•xp laill ;; ncl1 an oxidutio 11 liy po ~1ulaii 11 g n 111 et' ha11i .; n1 .;illl ila r t" ! hat 
fr equ entl y pn1· 0 1111 terPd i11 (\ip ";1rnphor group (11'1·1J1·11 e.;) . ,-\ ,.; <111 
an l'Xa11 1ple th e oxiclatio11 .111:1.1· lw eit1•d of 1-:1111p hor lt.1· 11itril' :1('i d 
1hrnugh 1·arnphol'i1· :11·id 1o c:1111 p h:rni1· ;1t'id (Bl'e1h). 1 11 :Ill :1n a log·o 11 .; 
lll:11111 er t h e oxitl :dio 11 of ( ;l' igP r i11 l'Ou ld he· fon11 111: t1 t-'tl :1 ' fol lo11·,: 

- CO 
I 

- 0 

=0 

- OH 

Geig er in. as a Ses ~ uite rfl ene. 

/ HNO, 

R COOH -

0 -----.....::,.,.. R :OOH 

- co 
I 

- 0 

Dilactonic-monocarboxy lic acid . 

Tn 1 he L1Hc·r m·i1l ll 1e l:i c·tone g roup (o utsicll' ) rna,v ht> eas ily 
. .;apo nific ·cl (.;;1rn e ns in h l' if':P l'i11 11·hp1·p it giYl'.; lieiµ:cri c :1l'id) a 111l 
the ne1v-fonll ed lac!on e g-roup (inside) mn.1· hP 111ol'P di flic ultl,\· 
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saponified , i. e . as \Ye haYe found, may be the lactone g roup which 
is only saponifi ecl after stamliug for 2-1 hours (at least) \Tith alcoholic 
potassium h.nhoxicle at 37°C. 

Other faets which seem to coincide with a sesquiterpene structure 
for Geigerin are (I) the formation of napht halene on clistillation with 
zinc dust ((;ompare Himingtou and l{oets p. 497) and (2) the forma­
t ion (under l)roper condition s) of a C10H 140 4 acid , " ·hen Ueigerin 
is oxidised "·ith alkaline permanganate solution. \Ye h ave aga111 
bee n able to confirm the formation of this acid (comp ar e Himingtou 
and Hoets, p .. )02) and its properties seem to point to a t erpene-acid 
e.g. C'amphanic aci (l (\\·hich h(mever "till nwaits id entification) . 

.Tndgiug from the properti es of the m011ocadJox:-·l ic--cliladonil" 
acid OLP . 280°), it appe;irs to be a very stable compound as t he 
following experiment will nlso serve t o ex emplify . 

'l'o 60 mgni. of the acid clissohed in 10 r.c. glal"inl aC'etic acid 
was added 2 c. c. conce ntrated sulplHuic aci1l uud the mixture \\·armed 
on a boiling 1rn terbath (ni·ti cal tube) for 2 to 3 cla :;·i:; . The acetic 
af'icl \H1 S di stille<l oil under reduf' ed press111·p to a Yery small Yolurne. 
The dark brnvrn solution 1rns diluted " ·i t h a little " ·ater and wh en 
put into the ice-chest the original acicl again cryst allised out 
quantitatiYely . A ft er recryst allization it h ad }LP. 280° 

Permrmyanate O.rydatio11 of the Ji 01wrrubn.r!Jlir-d i la cto11 ir 
acirl to o.1:al ir aod . 

100 mgm. of the aboYe acid (M. P. 280°) and 1 gm. sodium 
c:arbonate ''"ere dissolved in 5 c.c. of distilled \Yater nncl 25 c .c. of 
a 3 per cent. pobssium permanganate solution slowly atlclecL 'rhe 
solution 1rns kPpt gently boiling unfl er a " ~orm al-SC'hliff ., r efiu:s: 
concl eusor for :2 hours. After having coole(l do"-n , th e manganese 
clioxi(le of th e C'ompletely rlec:olourecl solntion was filt er ed off. 

The still a lk aline solution \Yas thoroughly shaken with pure 
ether . On eYaporation the eth er left a Yery ,;mall amorphous resic111 e, 
\\·hich on aeiclific·ation \Yi th dil ute h1·clrochlori(· acicl yielcl ecl 
acetaldeh.vcle (2 , -! dinitroph euyl-h)-drazoU:e tl e1in1tiw " -ith Brad:;r"R 
reag ent of }f. "P. lG0-161 a11 d other i<l en tifi(:ation t ests) . 

The ahoYe solution was then al"idifiecl " ·ith HCl and again 
thoroughly shakc>n "·itb ethPr. On the eYfll>Oratiou of t he ether a 
crystalline s11 lista11 c· e (shining plates) deposi t ecl , " -hi ch darkened at 
60-80° , ancl rn elt e<l 1Yith suhlimation alHl 11111C"h eYolution of gas a t 
about 1'10°. The C'lTstals 1Yer e clissol ved in a little cold water and 
the sol11tio11 left to ~vaporat c> on a 1rnich-glass. They darkened at 
70-80°, sublimation oC'r;urre<l from 155° upvrnrds ai1 d with gas­
evolut ion t he crvstals rneltPd at 16'1°. The substan ce clissohed \\·it h 
::; trong effPrYese r\ce in dilute sotliurn rnrhonaJ e solution a nd " ·as founcl 
to be identical with the degradation acid obtained by t he perman­
ganate oxiclation of Geigerin (see below) nml both again ident ical 
\\·ith oxalic nf' id. 
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De.IJ rada t inn of Ueigerin to Oxalic A cid. 

To l · ,-J g m. Geigerin clissohecl i 11 16() c. L of \Yate r " ·as added 
00 <'.<·. of <l 10 p er cen!. so dium ('3rbonate solutiou. Th e fl as k, 
<·01nai11 i11g t hi s soh1tiou , \\·as fiit ed ,,·ith ;1 ·· :i"tll·m:il-Scli l ift .. rd iu x 
co11<lcnsor, Urn lop end of whi eh agai n ('arrie<l :1 ,, l'lornr a l-Sr hliff " 
dropping 1'111111 e l. 'l'l1rough t be dropping funn el 180 c.C'. of a 2·0 
per t·<·n t. pohlssi urn perm anga nate ,.;oluii on ,,·;1 s droppC'd in , ,,·hile 
t he fia sk \\·as held on a l ini lin g 1Y:ti<, r l>at·h fo r h rn l1011rs. B oiling 
\\'<'Is t he n "o nti1111 ed on a " ·i re gauze fo r a 11 ot l1l'r h our , dur ing 1\·hi c: h 
t inw a nu t IH•r 70 <·.f·. of t he 2 .. -> iw 1· (' e 11 i. potas;;irnn pern1 a 11 g ;1nai e 
so lution ,,·as drnpped in - in :1 11 t h1· reforp '? :)() 1·. c. of 2··-J p er (' e11t . 
K~I11( l, ~o l utio 11 . At thi ,; stag·1 · dl' <« >lou ri ,,;at io11 wa s Ye r.1· ,,;lo\\' au d 
t he ox id:1 ti on \\·as interrup ted afte r :i t hours . 

\\' h<'11 coo l l he ,.;ol utio11 " ·a ;; fi l h·reo a nd t he faintl y .'·p[lo,,· d ear 
soluli on 1·xtra1·h•<l '' ith pure eth er in a bulihle-Pxtrador fo r 7'.2 
hmm; . (E s f' ept for a lit t le :i cetaldeh ,v de 11othi11g els(' co ul<l hn 
isol ated from t h1' foin t residu e obtain ed ;1fter t he eYapora l io11 of the 
eth e r ). 

Th e ,;olidion \\' :1:> the n aC'iclifi1!11 \\·ith h n h ochlori(' aci d a nd 
again extrnd ed i11 ;1 h uhhle-extrn 1·l llr ,,·ith p.ure d her for ,;<· Yera l 
d:1y,; un ti l 1· 0111plPi<• rxhc1ustio 11 . 

A He r :2.J: illlur ,; ext ra d io11, t·hl' etlH•r e;.; lral'i un 1·,·aporn t io11 
1l epos it ed abo ut Fill i11g111. of d!'gra1lation aC'i ll. A fte r ;1 not lwr .24 
h our ..; , a11olh er !-: () 111g·111. " ·e re oli L1i111•fl. A ftt' r one ,,·ee k'.' 1·0 11ti11u ed 
l'Xh:ll'i ion 110 111 ore .of t hl' (leg r;i rh l ion a1·id could he ohlaine11 a IJ<l 
t he toL1l ·'· iel1l amm 111 te <l to :1lio 11 t -J.00 rn gm . 

011 i hr eY;1porat ion of t h e,;e ('t her t, xtrads n ysta ls ~ep aratPd 
,,·hi (' h p o;;,..;rssed th e follo\\-ing propl'r tie;; : 

(1) Soluhl l' " -i thout colour i n tlilu te or l'nncr 11 trate cl HCl. 
(2) Soh1hl e wiihoul C'olour i11 eo ncl• n trated H "SO ... 
(:3) Soluhle withou t ('Olo ur in 1lilut e or 1·o nce 11 tra t P<l :XH ,OIT . 
(.f) 11 <li..; .~ oh-es \Yi t h strnng· effe rY<"StP 11 <·e 111 2.1, pe r f' eu L 

( i) ) 

(G) 
(7) 

sotl i11111 cnhonate ~olutio11 . 

:Xo n·a ct io11 \Yit 11 Br:1 dy ·s n•ngcnt. 

\ 'e r.'· rP:1 clil,· ,;o luble in ,,·aler. 

l•: ns ily sol11 Ll e i11 a li ..;olul <· aleohnl , 
:d co hol :11111 ac:<· li c al'icl. 

1lil ulP a lrnl1 ol , 11 1t•t h,vl 

(8) Solulil P i11 Pt hy l nt·PLr\e, 
( H) J>ra cl ic·alh i 11 ,;ll [uhl1· 11 1 

('a rho11 te.l r ac blori<l<'. 

l'lh er, ace illne ;111d tol11 e11 ('. 

h l· 11 z1 ·11 e, pdroleurn P!' lwr 

( lfl ) So luhl e i 11 al'dic anhY<lrid e and rliox;r 11. 

l<' rorn a rni xtun• of :wetone a n1l f'a rhon tdracltloriilP f·olourlec;s 
shi 11 i11g· p L1te ..; nysta ll iserl, " -hi r h t urned op;iqtte (lo~c; of ,,·at 1·r) c1t 
I i) to 80°, s11lili111ation shi r ted :i t ]cl.() O 8nrl the n~-sbls t hen JIJ (,lt ed 
;\ t ]8()0 . 

9 -!:07 



Jj lCl'U -(lll(ll.IJ·'ls: 

+· 8-HI m g . dri ed at room 1ernpe1ature in li.Y. lost 2·(i28 mg . lll 

weigh !. 

2·72:) i11g·. d1ietl a( room !ern1,ernt 11rl' 111 11. Y. lost l ·:J l3 mg:. lll 
\H•ig\\(. 

\ I ! 2 2 12 111 g· Ill . 2 · UYl l Ill g-n I. (_'(),; IJ·.·1 ,'\ll 111µ:111. 11 ,< ) . 
\2 ) (I 2117 11 1µ,··111. Ill ·) 1-t.'-\ 111 µ·1n. ( \1111p lior D. :n I , l . f'. 

mol. \\'(•ig·ht = <),]. 

( : ~ ) 11·F1+ n1g· 111. Ill + 22Y 111g·1Jl. ( ':1 Ill p '"']' D. 2(i !J , 1.t'. 

111 (}I. \\'(' i g· h ( sn. 
\-'ou11 cl: c - 2.-,. 11 lll' I' l'Pll 1 . ; I r '). % per cent.; Jll () l. 

\\ it t. KU and !:FJ. 

( ' 2 1-1 2 () 1 : <·<1kubtt>d: C = 2li·(i7 p er t·e 11t.; Il = 2·22 pPr Gl' ll t. 
rnol. \1·h1. = llll. 

The <llla l_\·si s ;11111 1llP properti('s proY1·1l ( h:d !li1· 11eg1:1d~d ion 
aGi cl obtaine<l aboYe \Y:t~ icle11tical " · ith ox:tlic :1r-id. Sirnibrly thl' 
<ll'g-rarbhon :1r ·i 1l olit ainecl h1· (he pof:bsi t1m perm;111g·:111afr oxidai ion 
of t he mono1·:1rl1oxYlic 1liLwto11ic· :1eid (see Jl. l + ) \\:J S irlen tie:1l with 
oxali1· nc:irl in n il iespeds. Again t h ese hn1 cl eg-ra dati on acirls w een· 
fu lly identic:1 l beh\·een e:1r-h uthl'r (no m l' lting· po iut depres,;io ns 
eh-.). 

: lU1·11111fs lo t!eu11ule Geluerin 1clt!t 1·0111·e11twtet7 s11lph11l'IC 11cld. 

Aliou( 211() lllglll. of Oeig·e1in \1:1s d issoh! •tl i11 about 10 c.l'. 
co 11<· l·11fr;tl1•d s ulpl1ul'i(' a<· i,l. Tl)(• so lnt ion \\';1 .-; g1· til \5' \\'<1l'l ll e '1 lo 
ahou( 1)11° <tlld t he l1-•111011-\·ello1\· . .;0] 11 tio11 \1·a s lhl'll s lo1y ] y run into 
JOO c:.1·. of \l·ah·r 11t1<kl' G!; 11!inuo11s stirnng so th<1t th<· i.;"lnJH'ra!un• 
1Ji. l JJO t Tise (JYe r S()O (' (C"on1p;11·e l'feiffer and !lP \ Ltal (J!J:h ) . 

The pa IP Yl'llm\· .--ohti ion \\·:1s il1 e11 .•'11:1 ken "ith l'tl 1er <incl 011 
eYaporation of t he C'tlw1· :1 hig· crop of colourless n.1·,;L1 llinP C"o h 1rnns 
sep:1n1tecl. T hl' -;ulht:111ce proYe!l io lie non-ph1 ·11 o!i .. , 11011-aci d ic· aud 
was easi l.'· itl enti fie1l <ts f:l- GPig·erin (!·orn pan· Hi111i11g t o11 :1rnl HoPh 
p:tgl' 48!1). 

Un l'l'\ll':1ti11g ! he :1btll'e <'Xp1 ·rin1e11 t \1·i1h ] grn. of Geigerin <lll!l 
4fl ('.('. of (·on1·1•11tr:1tecl su lplrn1 ·ic· aei (l i1111 into ;1bm1t 400 c.c. of 
\Yater (t1'11l}Wra1 11r<' 10-.'-\0° ( ') :rn l'i hc•n•al l'Xi 1'<1c t of thP sol11 i ion ga\'1~ 
n n1i .dt11 ·t• of IL- a 1Hl (:l-Ueig·" 1·i11 only. H ep1'<1h· d e:dr<1di n 11 \\·ith 
r-h lornforn1 g·;t\'!' thl' s.111w 1·c.; 11lh. 

('0J1('l'lltr;1i t•1 l su lpl:11l'il' :H·id is lb1•1efore i111·;1p:1lile of ii P('Olll­
po~i 1q .. ~· (Jt>igt·r l11. 

,\ n ;!li1'111pt t 11 o.,i di sl' -l.'111 111g111. (j eig·l· l'i11 dis.so l\'l ·d in :il>nut 
'!() , ..... 11;i!t· 1· :111 d \II 1·.(·. !JG pe r .. e11I. :t l ('()lrnl 1\i!h ~- r·.('. of :30 pel' 
1· <• 111. liydrng·t' ll p1·rnxi d P :rnd n ·H11:-;i11g· i li e rnixtm·! ' fol' (i hour . .; 
Ltiled. 1 -rn·h ;111 .~·etl Cf <·igcr in \1·:1s n 'CO\l'red q11a 11l it:1l iYl'l.\· . 

20(! rngm. (~eigeri11 \\'<b dis,nh-ed i11 aliout :!II 1·.1·. gbcicil ac·di .. 
:l('i rl; 2 (·.1·. of ~,8 p er ('Pili .~ulp lrnTil' :1cid \\·:1~ :Hlr1t-cl <111<1 ihe wlidio11 
h c,ah•!l 011 ;1 hoiling '"'1te1·h:1th 11 111ler a 1·efl11:-; C"0111!1·ns"1· for 1 ho11r~ . 
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The ac.;eti c a('id 11-a" theu <listilled of-t at rt'ducecl pre Hs Urt' leaving a 
fina l nJlume of ahou t 3 c. c. (<hrk brn1Yn lit1uid ) . Then -l:O c.c. 
11 :iter w:1H s tirred in y ielcliug an oily precipitate whic h in the courst, 
of a for t nig·ht sl01dy <olwugetl into :1 ('olour less group of cryst ::tls, 
1d1ich after r ecrysta lli"'ation from water was found to bc- a mixture 
of a - and /)-Ueig·eri IL 

::l ffempts fo prPpllr!' 111·/d lllllld e., of (;Cl!JCl/n ii/I d fl1e ))fOllO­

("((/"b1u·yli1·-rfilarfo11/1" 11r·1 rl (Jl .P. 280°). 

Han sen (1931) Ll es <·rihl' t> the preµ:n aho 11 of ALintolic acid arni r1< · 
ho11 1 tlw bitt.er pr i111·ip le .ALin to -lactnne by nwan s of c.;o]d sattn:1te1l 
al<-ol10l it·-:1rn rn o 11ia Holutio1 b . Si 111iLn atte n1 plH to obtain i h e :1cid 
am iclt• ol' t h c l:ict one Gt'L '"t'1 i11 prnY ed 11t•o-: d in• :lH t lw follo11·i1w 
l:'X fH=' li lllt'll b 11-iJl ilJ u:fraft=' ~ - , r . r 

(J) 

(2) 

To 1() rngm. of Ue·ige l'in l , ..... ol' <·old H:tt 111:l1 0<l 1110tll\l­
nl<- o boli<· amrnouia 1Ya H :uld erl :11Hl the .Holu tion :1llc)\1: e <l 
t o stand for Oil<) 11<·e k at morn 1en1pPr:1tun'. Ulll· h::i n p:ed 
U eige ri11 of :\I. P. 189-1 90° 1Yas reCOY<'red (cump:ire Ahd e r­
h aldeu, rn:Jli ) \Yh cr e Al:rnto-acetarnid e c1ysl:1llised out 
after sta nd i ng· for :! houfo ) . 

To 10 mg . o f Geigerin ] c .('. of ('Old s;tlur:ite<l eihd­
::ilcoholic.; ammon i a 1rns ;1cldec1 and the ,;olution , 11.'~ll 
8toppere tl, allo11ecl t o st :rncl for 7 days. Lndrnnged o­

G eig0rin of :\I.I'. rnn°c \\as t he n quantitatiYely 
r ecovered . 

(T hese ex perinlPntR 1yi_l] l>P n •pe:1te <l with Geig·eric ~ 1 ci. fl) . 

(:l) To 10 1ug. of t lw m0110carbox>-li c-dilactonic aeid (seep. :398 ) 
1 c.r. of cold :;a tura ted m etln-1-a l<-oho l ic a rnmonia 11·a:; 
a <ld ed ,rnd th e solu tion :1 llo11·e'cl to shrncl for one 11·eek. 
1..:-nc hrrng·etl :1 cicl of ~I.P. :!S0°C 11as ;1g·n in i.sobie<l. 

(J) A similn r Px1w rirneni :tH 111 (1) 11·i i h d hd-ako l10l i<· 
a mmoma g«1Y e t he sarn e 11egahn• H'sulls. 

l. B ased 0 11 t he r es ult s a l r e:llh: obt:1iue1l on t he ('on,;iitut ion uf 
tlH· liiilPr prin<·iple G e ige ri11 (Ge 11;~' 1111 11spem. llan·.) :1 p1eli1ni11:1n· 
1li Hl·u ssi ou ::tH to ib strudure is put fon1·anl iu t hi s p:qwr. A rn ore 
<lt ·iail <'Cl dis('u ssiou :tH to t h e co nst itutio1i:; of Geip:E'riu :ind thl' :tl'lin• 
pl'i nciph• Yenneeric :t('id i,.; reser n(l fo1 a bh•r <l:tte. 

2. Kitric a(:i.d ox idation of !ie ig·eri n yiel<ls "" ;1cifl C , ... H"O" · 
H ,( l togeth er 11·ith :1cetalcl eh>·<le . 

:J. 'l'h e c, 51-I IROr; . H,O OI.P. :!S0°C' ) ;1 cifl iH :l mono-c·arhoxylic­
dila eto ni(' ac id, f hu H ihP functious of :111 six oxygen atom s :1re knmn1. 
011 sapo nifica tion \Yi th alcoholic pota~sium h yclrnxi<le :1 tr i b a~ i c :1l'itl 
re~ ult s which m:lY :q:~'ai n 1w n •ladonizPd to t he <lib no ni<·-111011oh:1H i c 

acirl. It ha s [ ex l ~'= + 181·8:) 0 . is n·ry ~b l 1l e lrn t c:rn he nxirliHe1l 

11· it h al knline potas,;i um perrn:111g·:rn:1te io o:-.:ali(' :ll· i<l. 
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4. O:s:alic acid is also a dired oxidation product of Geigerin with 
potassium permanganate. H i ,; interesting to note that quite <1 

number of hitter principles e.g. Abnto-ladone , Artemi;;ill ancl 
Pikroglobularin (Abclerhalden , 1936) al i:> o yield oxalic acid when 
oxidiser] ''"ith pota ssium perrnaugauate. A nitric ucid oxidation of 
Pocl<•phyllotoxi11 (Abderhalcl en , 1936, p. 1Ci2) also led to oxali c ac·i<l. 

:J. 'l'lH'~e c·onstitutional result,.; ma>· best he s1mm1arise <l as 
follows: 

alcoh. KOH 

-.A~o/ c,.H,.O. ~. P. 280°C~.) kf1 HCI Tri basic acid 

/.MnO. Acetaldehyde. 
11
0, 

Geigerin KMnO, An acid ~ Oxalic acid 

+ precursor + 
j Acetaldehyde 

-} H,so, 

C 10H"O' (M .P. 201 °C.) 

+ acetafdehyde 

G. Basin g on the infonnation 60 for obtained the Yi e" · 1s 

expres,;ecl , th at the fourth oxygen atom of Geigerin mny be con:-;t i­
tu te cl i 11 a h.\· <l roxy 1-group (in ,.,tea rl of et her-boun cl or c-.n· lic) an cl that 
Geigerin migh t belong to t lw sesq ui terpe11 e da s,; of substa nces . 
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