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a'pesit ive eatalyst, by redueing tr 'c -Vm, increases /c,
r l logkf  t l ' l ' ,  and v ice vers l i  io r  a  negat ive cata iys t .
t iorrs are in agreerrlenb rvit l i  the expelirrrental rcsnlt . ;
ryarcl in this paper.

Furbhernore, in a" recent experirnental pir.per on the i- ihoto-
chent ica l  char tges occu l r ing in  ac l r . teous so ln t ions o i  ch lc , rop la t in ic
ac ids ,  Bo l l  ( . Ln t t .  I ' / t . r y ; i que ,  1914 ,  [ i x ] , 2 ,  5 ,226 )  ] r as  co r r c l u . l ec l
f ro t r t  h is  rvor l i  tha i  the la  ex is t  in t . : rnrec i r r te  a ,c t ive nhases of  the
react i r rg  nro le , :u1es.  Golc lschrn ic lL  ( l ' i t  1 , . r i / ia | -  Z l i t ' c / t . ,  1909,  1O.
306,  42I ) ,  f ront  theoret ica l  cons ic ' lc i 'a t io i r - " ,  a lso r l rau 's  e  s inr i la r
cotrcl l tsion. I \ Ioreover, the receuL lvork by I3aly ancl his pupi ls
(T . ,  1908 ,  93 ,  21 t18 ;  1912 ,  1O1 ,  1469 ,  1475 )  on  t J r t - .  abso rp t i on
s i rect ra  o f  cot r . l ror inc ls  has exPer i rnenta l ly  prover l  the ex is tence of
t l t ose  ve ry  ac l  i i ' e  phases  o f  n i o l ecu l cs  as  i n t c r rnc r i i a l e  s t ; r ges  i n
c l ie tn ica l  react ions sr tch as ac ' lvoca t r r l  i r r  th is  r )ar )er ' .

fn  conc lus ion,  I  o f fer  nry  l ic r r l tv  than l is  to  Profcssor  J .  C.  Phi l ip
for  h is  k inc l  he lp .  a t rc l  to  the Risearch Fuuc l  Conrnr i t tee o f  the
Chenr ica l  Soc ie tv  f  o l  a  g lant  rvh ich nret  parb o f  t i re  e \pcnses
incu r rec l  i n  t h i s  r esea rch .

IHpr r r rA l  C 'o i t  r : r :u  o r . '  Sc tuscr r  - {N1)  Tucuxoto t lv ,

Lg+' l lox, S.\ ' \ ' .  Qt,:cCiucd, Jr-rrro 9ls/,  1917.]

l ,  \  I  I l . - ,1 Syt,t lLe,<i, \  of '  ' I ' t 'ol t i t ,orte .

IJv  Rorr . t r t  I lontxsr . rx .

Auosc the t to teu 'o lL j rv  ach ie ' , , 'e t t te t r ts  o f  \ \ I i i i t ' i i i t1 .cr  iu  cot tnex io t r
rv i th  i r is  i r ivest igat ior r  o f  t l i c  cherr r is t ly  o f  t rop ine,  thero was
nol -h j rg  that  cor r l r - ib r i tcc l  a  greater  sha le  to  the f iua l  so lu t iou o f
t i re  1- , rob1r . 'n rs  t  r rcot tn{erer .1  th ; r r t  the c lenro i r - * t ra t ior r  o f  t l rc
const i t r - r t io r r  o f  t lop iuone,  a  hetone f i rs t  proc lucec l  in  1896 ( \ \ ' i l l -
s t i i t t e r ' ,  I l e  r . ,  1 , -S96 ,  29 ,  396 ;  C l i an r i c i an  a r r c l  S i i l . r e r ,  i b i d . ,  490 )  b , r
the oxi, . lat ior i  oi t loPitre, aucl la.ter bv a sirni lrr l  nret l iocl fronr
ecgo t i i ne  ( \ \ ' i l l s t i i t l e ' r ' ,  I ) c r ' . ,  189 ,q ,  3 I ,  : 6 ;5 ) .  T i r i s  subs tance  bas
become the ccntr:r l  l igure jn the atropi le grolrp oI t l ie aikaloids,
and, as shown belor ' ,  rnay be regarclecl as t l ie natural st,arLiug poiut
in the synthetical preparation of a nurnber of bases of great valuo
iu  tho pract ice o f  nred ic ine aud surgery .
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An exat t t iuat ion o f  the deta i ls  o f  the leec l ions i r r i 'o lvec l  iu  the

abovo shou's tha b i t  is irnprobable that cocaine rvotr ld be
synthes isec l  f ronr  ar t i f ic ia l  t rop inoue,  ant l  that  the feas i l ; i l i tv  o f
the preparat ion o f  a t rop ine rvou ic l  cLcpenc l  o l r  the e ia l - ,ora t ion o f
implovcc l  metho i ls  for  the l r ioc luct ion o i  t lop ic  ac ic l .  On the
other  hanc l ,  g iven reac i i lv  access iL le  t lo1. , inone,  the tech l ica l  1r r . 'e -
paration of homatropine and tropacocaine rrould be a conrpala-
t ive ly  s imple mat ter .  Bv lesson of  tho r ichness of  'uhe f ie lc l  o f
chemistry explored, tho synthesis of tropine by \\ ' i l lst [ t ter
( , 1nna len ,  1901 ,  3L7 ,  2A4 :  i ?03 ,  328 ,  1 )  i s  c l ass i c r l ,  i r u t  t he
methocl employed, rvhich ib is r l i l r lecessa.r 'y to recal l  j r i  r l l  i ts
de ta i i s ,  appea rs  t o  be  o f  t oo  co r r rp l i ca ted  a  cha lac te r  t o , i , l r i i i + ,  o f
developrnent  in to  ar  €co l lo ,n ica l  process.  I i  i s  f i rs t  o f  i r l i  nece i
sary to obtain suberone, rvhich is then coni.elte,. l  throuqlr severai
stages 

' into 
cycloheptatr iene, and f inal ly into tropidine, ,- ' l ' t ropine,

tropinone, and tropine.
Never the less,  an inspect ic ,n  o f  the fo i ' rnr t la  o f  t lc l r i r ron, '  ( I ;  t i i s -

c loses a degree of  syr ln te t rv  anc l  an arch i tec tn lc  which ju : t i fv

the hopo that the bass ma.y uit i rrrately l- ie oirtaineci in goccl yielt l
as  the producb of  some s i r l rp le  react ion and f  rorn  access ib io
rnater ia ls .  B; ' i rnr l ina ly  l t ' , ' , . l lo l . r ' -c js  a t  the l ro in t : ;  in , . i i ta tec l  b1 '
t he  c l o t t ce l  l i nc . s .  i he  s ,u l .  - t r  r r i ' , .  i na . ;  l ; c  r r . c , l . , ' . r i  i n t . r  : ucc in . i i -
a ldehyc le .  rneLhv iami t re ,  anc l  acetouc,  anLi  th js  o l ;se l ' r -a t icn sug-
ges ted  a  l i ne  o f  a t t ac l i  o f  t ho  p lo l r i en r ' , vh i ch  has  l esu l t e , l  i n  a

direcL synt,hesis.
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fn searching for a method of synthesis of any substance, i t  is
ahvays convenient, to be able to recognise the formation of traces
of the desirecl product, and in the present instance none of tho
der ivat ives o f  t rop inone a l ready prepared was found to  be so
sui tab le  for  i ts  detcct ion as the d ip iperony l ic lene c ler ivat ive ( I I ) ,
which does not appear to havo been hit l ierto described. \ \ ' I i th
the aid of this hiehly chalacterist ic cornpound i t  rvas proved that
t rop inor le  is  obta ined in  srna l l  y ie ld  by the condensat ion o f
succ ind ia ic lehyr - lo  rv i th  acetons and nrethy lanr ine in  aqueous so lu-
t ion.  An improvement  fo l lo ived on the rep lacenreut  o f  the acetone
by a sa l t  o f  acetonedica lbos l  l i c  ac ic l .  The in i t ia i  proc luct  is  a
sa l t  o f  t rop inonedicarboxy l ic  ac ic l ,  and th is  loses tn 'o  r lo lecu les o f
carbon d iox ide r i ' i th  the format ion of  t rop incne rvhen t l ie  so lu t ion
is acidif ied and heated.
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E x p E R T M E N T a L .

Dipi l teronyl iden etropit tone (Fonnula II) .

Potassium hydroxide (5 grams) dissolved in rvater (20 c.c.) rvas

added to  t rop inone (2  grams)  and p iperonal  (6  g lams)  d isso lved
in  a lcohol  (100 c .c . ) ,  and ths so lu t io l l  \vas then bo i lec l  unc ler  re{ lux
during f i f teen rninutes. The derivative crystal l isecl clul ing the

courss of the reaction, ancl,  after the adri i t ion of s, 'ater, lvas

col lected, rvashed with rvater ancl alcohol, ancl cr i 'stal l ised fronr

ethy l  acetate .  Tho y ie ld  was quant i ta t ive:

0 ' 1139  gave  A '2991  COz  and  0 ' 0543  F I 'O .  C :7 \ ' 6 ;  I I : 5 ' 3 .
C " { I [ , 1O5N recp t i r es  C :71  ' 4 ;  H :5 ' 2  pe r  cen t .

Dip iperony l idenet rop i r tone separates f rom ethy l  acetato  in

briglrt  yel lorv needles melt ing aL 2140, and is sparingly soluble in

most organic solvents. I f  i t  is rt .  i rberl  on the sido of a test-tr-rbe
and sulphuric acid addecl, tho substanco acquires a coppery lustre

and t,hen pas-ses into an intense loyal-blue soiut ion. This beconres

green and f inal ly vel lo..v on cl i lut ion with 'water. The sal is of the
substanee are in  genera l  spar ing ly  so lu ] - . le ,  but  the acetate  d is-
solves readi ly in rvater to a bright orange-1'e11on' solut ion. Yel lou',
c rys ta l l ine prec ip i ta tes o f  cor responding sa l ts  are obta inec l  on the

addi t ion to  such a so lu t ion o f  hyc l roch ior ic ,  hyc l ro l r rorn i . .  n i t l i c ,

str lphrrr ic, oxal ic, or picr ic acicl.  The l t t trJroclt lor ide crvsial l ises
fronr hot rvater, in which i t  is sparingl l '  solnble, in vel lorr,  nricro-

scopic  needles.  The substance is  deconrposec l  b1 hvc l roxv lamine i r t

bo i l ing a lcohol ic  so lu t ion lv i th  the fonnat i , . r t r  o f  p i1- rer 'e t ra los inc ' ,
ancl presr.unably of tho oxirne of troir i i rcne.

Tho for tnat ion o f  t l ie  d ip iperouy l ideno < ler ivat ive se lve i  as  a

ureaus of  detect ion o f  the rnerest  t laces of  t rop inone,  ar id  the test

.  may be appl ied in  the fo l lo rv ing n lanner .  A so lu t ion r ' . -h ic l r i t  i s

suspected contajns the base rnay { i lst l - ,c acidif iecl ancl e' , ' : i1.,or:rtel ' l

in  a  vacuunr  in  or r ler  to  re t t tor .e  pcss ib le  vo la t i le  ueut ra l  in rpur i -

t ies ,  such as acetone.  A lcohol ,  ar l  c . \cess o f  p i1 ;e lcna l ,  anc l

potass ium hydrox ide are then addec l ,  anc. l  the so lu t ion heatec l  on

the stearn-bath for t i .vo or threo miur. i tes ancl ther-r ponrecl into

ether .  The ethe lea l  so lu t ion is  rvashed rv i th  u 'a te l  auc l  senarated,

and then agitated u' i th a l i t t le di lute hydrochloric acid. I f

t loyri l ionp is present, the hydt 'ochlorir le of the derir ' :r f  i ' . 'e is so

obta inec l  in  a  crys ta l i ine conc l i t ion.

/c}.l.oH c IIr.CO,ca
/ /  I  Icil, I I
I NlIo + OO ->'{"I I\ , j t t .ot cHr.cr),ca

/?IJ--c rr.co,c,,,
,'' I

cFI2 I
I  Nl I , r  CO +:HCl -->
CII2 I
! \  l

\cH--c I I  .c , , r .u

,cI1--cH",/
/  *  CaC l l "C H ,

I NlIe CO
0I{" I

\ r  i.  +2COz
\\oH--c i l2

Tlol- ' inono \\ 'as also obtained by ths hvch'olvsis of the producf
of  condet rsat ion o f  succ inc l ia ldehyde rv i th  e thy l  acetoner i icarb-
o-xylate atrd rrreth. i latnine in alcoholic solut ion. When nlore
rnater ia i  is  ava i lab le  i t  is  hoped to  ins t i tu te  a .  ser ies  o f  exper i -
metr ts  wi th  the ob ject  o f  def in ing t l ie  opt i rnum conc i i t ious o f  ths
synthesis, ancl i t  rvi l l  then be possible to state rvith nrorc exact-
l less the maxin lum y ie ld  obta inable .  f lo rvever ,  in  sp i te  o f  the
smai l  ex1;er iencs so far  ga ined,  an exper iu lent  is  descr ibec l  in  lvh ich
tho y ie lc l  o f  d ip ipcrony l idenet rop inone f ronr  succ inc l ia ldehv{e rvas
42 pe r ce nt. of that theoretical ly possi i : le. The methocl of
synthes is  o f  b icyc l ic  bases rvh ic j r  has been developed is  probably  o f
genera l  app i icat ion,  and an at tempt  rv i l l  be made to  synthes ise
r/-pei let ier ine by the condensation of glutardiaidehyde with
rnethy lamine and a c ler ivat ive o f  acetor ro .
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Syfihesis ot '  ?ropinone from Succitrdirr lr l r / t .ycle, tr [ t t / t , ! /r tr t t i r tc, ctrt l
A  ce to  t t e .

In  th is  react ion,  rvh ich has nr . ' t  ye t  been suf l ic ient lv  invcst i -
gated,  i t  see lnec l  that  the t lon inone coul ,d  on ly  bc c le tectec l  a f ter
the exp i ra t ion o f  a  br ie f  per icd f ro in  the t in re  o f  add i t ion o f  the
inethr - larn i r re .  I f  the leact ion r r i : l tu le  \ \ : i i s  a l lon 'e ,1  to  remaiu
overtr igirt ,  other l ;asic ketones rvcrc obtr ined n'hich conr' lensed u' i th
p iperona, l  anc i  in tc i ' fe rec i  rv i t i r  the lccoqni t ion o f  thc  r lc : i lcc l  pro
duct .  Succ inc l la l . lox i rne ( i  g larns)  suspenc lec l  in  rvater  (30 c .c . )
\ \r i . i .s con'n'ertecl into srrccirrcl ialr lehvcle lr) '  i l rcl lns c,f  nitrous frtrnes
generatec l  f rorn  n i t r ic  ac i r l  (D 1 '3)  anc l  arsen io t rs  ox i r le  accorc l ing
to  tho method r lcve lo l ;er l  l r  j '  F la l l ies  ( I |  r  r ' . ,  I  901 ,  34,  I  43 1) .
\ \ r : r ter  (50 c .c . )  rvas then adr : ler l ,  a t r r l  the n i t rous anr l  n i t l i c  ac ids
net t t la l isec l  b i .  tneAl rs  o f  an e : iccss o f  1 ; r 'cc i l r i t : r tcd ca lc inr r r
carbonate.  Af ter  the ac l r l i t ion o f  acctor re  (5  g lanrs) ,  anc l  then
msthv lamine (4 '5  grarns)  c l isso lvcc l  i r r  s 'a ter  (20 c .c . ) ,  the nr i r ture
was a l lo l 'ec l  to  remain r lur i t tq  ha l f  a l r  ] ror i r .  The so lu t io l  was
acicl i f ied r i ' i th h-vrlrochlol ic acicl ancl testerl  for tropinone bv th-e
rnethcc i  descr ibe '4  above.  The - .nr  a l i  quant i tv  o f  the crvs ta l i in  e
hvdrcchloricle was col lectcd, treatc. l  r . ,- i t 'h a l i t t le acrueor, ls a.rnnrouirr,
an i l  the base crvsta l l ised f rom ethy l  acetate .  The ve l lorv  neec i ios
r t rp l ter l  a t  214c.  and at  the sarne tenrPeratu le  rvhor  r r r ixer l  s ' i t l i  r r
spec inreu of  d ip iperony l ic lenet rop inone.  The co lonr  rea c t ions o i
the t t i 'o  spec i i t re t ts  in  concent rn tec l  su lphur ic  ac i r l  s 'c t 'e  i r le r i t ica l .

, \ ry r t t / tc .< i . ;  o f  Trc tp inonc f ro tn , \ t tc r i r r , l . : r r l r I rh , t i t le ,  i , Ic thy lc t t t t i r r r ' ,
anr l  / i t / ty I  Acetonrr l icar i i r t . i  t1 !1 i l  p .

a-Succ i t ic l ia lc lehvde (1  granr)  a t tc l  e thy l  z rcetoncdica lh6y l '121s
(2 '5  grarns)  rve ' re .  c l is . ;c - , lvc ,1  i r r  a ' lcohol  (20 c .c , . ) ,  ar l11,  a f ter  coo l iug
in  ice- ' tvate f )  a  so lu t ion o f  rnethv l : r rn i r r r_ '  (0 '  j  g rar r i )  in  a lcohol  (10
c.c . )  rvas grac i t re l ly  ac l r icd dur ing ar r  hor i r .  Af t t r r  rerna i i i ing over . -
night at the orcl in:rry tctt t l teratttre. t f te alcc|ol \ \ : i r"s l t l lpc\:erl  l ,rv
d is i i l la t ion in  a  vacutun,  anc l  t l ie  res i r . l i l c  bo i le . , l  rv i th  c i i lu tc
su l i rhnr ic  a , : ic l  fo l  ha l f  ern  ] rour  anc l  then evapola ted iu  a  i r igh
vacLrrir ]r  to srnal l  Lui l i .  Potas:. iurn hyclroxiclc rva.s then adclcd in
o-\cess, and ths mixtule cl ist i i led in a crlrrent of 

- 
stcarrr.  f lhe

dist i l late \-, 'as e\actl .1'  neutlal iscci n' i th hych'ochlor. ic acir. l ,  concen-
t i :a ted,  and the t rop i t ro t r , :  co i t ta incc l  rvas idcut i f iec l  as  in  the former
exanrp lo  by convels ion in to  the d ip iperony l ic lene der ivat ive,  as
described abovo. rn this case also the identi ty of the synthetical
product rvas establ ishecl b; the method of nrised melt ing points.
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Syntltesis of Tropirtone from Su,ccirtdiulr lehyrle, tr Iethylt tnt ine,
anc l ,  Calc iu  r r t  Acetonedicr t rbony la te  in ,  AqueoLts  So/ut io t t .

Succ i r rc l ia ido:< i r r re  (3 '5  grarns)  rvas cor rver ted in to  d ia lc iehyCe iu
tho usuai utanlrer, ancl after the neutlal isat iorr rvi t l r .  chal l i  the
solut ion was tnarle up to 40 c.c. and mi: iecl with acetonecl. icarb-
oxy l ic  ac ic l  (4  gra ins)  c l isso ivec i  i t r  water  ( !0  c .c . ;  anc l  ner i t ra j isec i
by the ac ld i t ion o f  ca ic i r im carbonate.  I Ie t i r l ' lanr ine ( f  rom
8 gratns of the hi 'circchlc' ,r ' idc) in rvatcr ( i0 c.c.) r ' ;as thcn gracl ' . t-
al ly added, and the rvJrole al lon-ecl to lentain at the orci inary
teurpelatule clurir ig 1if ty ho.r ls. The l iqLi id u.as f i1te1e,,1, :rcidirreci
with hydrochloric a-cid, ancl concentrated in a vacul lnl,  usir ig a
la lge f las l i  or r  account  c , f  e : :cess ive f  rc th ing.  The lc .s i r iue r , \ 'as

then rendered alkai iuc x' i t l r .  socl iurn hyclroxicle arr i i  ci ist i l iecl in a
ct t r renf  o f  s tearn unt i l  tho t i i s i : i l la te  rvas ucnt ra . l  to  l i tn r ' " rs .  Th is
so lu t ion rvas then ac ic i i f iec l  r i i t i r  ] rvc l r 'cch lo l ic  ac id ,  conccnt ra tcc l
in  a  vacur lm,  and,  a f ter  the addi t ion o f  soc l innr  hydrox ide,
repeatediv extracted n-i th ether. Thc conrbirrecl efheL..al esttacts
rvere driecl or, 'er Potassinnr hr-dloxir le, sonrervhat rapir l ly in older
to  avo id  tho for t r ta t ion o f  sa l ts ,  ar r r l  the so lvent  lemor-er l  by  d is-
t i l ia t ion.  l lhe res ic lue gr tc l t ra l ly  c rvs t l l i i sed.  o i ly  i r i r l ; r i l i i ies  u 'er ' ' - .
rernovec l  by  coutact  rv i th  poro i rs  po lce l i r in ,  ar rc l  the sn l , . , t  , , i i ce  \ tas
recrysta l l iscc l  f ro tn  l ight  pet ro leur ; r  (1r  p .  . -10- -60:  t .  Long,
f lattenccl,  poirrtcr i ,  coiott i ' icss reccl lcs r i 'elc o"btaine,l  rnelt i i rg at .1!o,

anc l  a , t  the saure tentpe la ture r i ' l ren r i i i ^ r .e ,1 . r i ' i th  an eqr , i i : i  c luant i tv
of tropinono rvl i ic ir  haci l ;eeu obta. ineci br. t i re oxiclubiou ci t lopirre.

In evely lesircct the trvo srpecirr-Lens u'ere ir ierrt icai.  Iror f t i r thtr '
cottrparisorr the lr icrate was l l i 'epzrrecl.  I t  clv.; ta-l l ised irr-, t tr  r ' , 'ater

in  car l r ly -ye l lo , r  neec.L les nre l f ing ant l  c leco in l ,os ing at  j1 , i - *  l lu - '

alone .rr rvhen mixed r., ' i th t lopi lone 1;iclate, rvhich ha,i  i rr  this

casc  bc , - ' r r  o i , t a i n .  J .  by  t l i c  o : , i , l r t i on  o l '  c cg r r11 j11s .
Thc o i l  scparater l  f rour  the cr1 's i .a l l i r re  bas i '  was reco\ -c l ' . ( .1  f rc - , rn

the p la to  by c . ' : t rac t io t r  * ' i t i r  e ther ,  a t rd  a f ter  l r . tnor - r l  o f  ths

solvent. piperonal, a1coiro1, ani i  potassiunr hycl i 'osir le v, 'erc aclr lecl

anc l  the mix tu lc  hea, tec l  c lu l ing f i r re  rn i r i r i tes  on the s tearn-bath.

Tho prec i i r i ta te  obt : r i r re , ,1  on ths ac ld i t ion o f  rvater  l ' z ,s  co l lec ter l ,

rvashcd l - i th  a lcr rho l ,  anc l  then cry  s ta l l isec l  f lo in  e th- ' ' l  r tcc ta te .

Dip iperon l ' l i c lcnct rop inonc rne l t ing a t ,  214c n 'as thus isc ia ted.

Trr the abovo experirnett{;  thela is sorrte r incertairt tv as to tho

arr tount  o i  succ i t tc l ia l r lehyc le  s ta l tec l  f  ront ,  s iuce thc author ,  no

doubt  throngh lack o f  p lac t ice,  has never  been ab le  to  obta in  the

high yield claimed by I larr ies of frorn 70 to E0 per cent '  In

order, therefore, to gain some idea of the yield of tropinono from

succindialdehyde, the fol lowing experiment was made, but the

H II'T

I
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cond-itions of the synthesis aro stiil under investigation, and it is

hoped that even better results may ult imately be obtained.

A solut ion of succindialdehyde containing inorganic salts was

first prepared in ths usual rvay and then cl ist i l led in a curreut of

steam. The dist i l iato rvas concentrated in a high vacuum unti l ,

as ib later appeared, aboub a 10 per cent. aqueous solut ion was

obtained. Ten c.c. of this solut ion were di luted rvith rvater, and

ths dialdehydo was converted into the dipheuylhydrazone, as

descr ibed by Harr ies  (Ber . ,  1902,  35,  1188) .  The so lu t ion con-

tained 0'96 gram of succinaldehycle. Tiventy-f ivo c.c. (contaiuing

2'42 grams of ths dialdehyde) were rnir ied with & solut ion of

acetonedicarboxyl ic acid (6 grarns) in water (75 c.c.) to rvhich a

sufl icient excess of precipitatecl calcium carbonats had been aclded,

and after cool ing in ic+'water, metb.ylatnine (3 grams) irr rvater

(10 c .c . )  was gradual ly  in t roduced.  The react ion was a l lowed

three days for completion, and the l iquid was then acidi l iecl to

Congo paper rvith } iydrochlonc acid and cotrcentrated in a high

vacuurar. The residue was dissolved in alcohol ancl the tropi l lono

converted into dipiperonyl idene derivative in the usual manner.

The product rvas col lected, rvel l  rvashed rvith rvater and a l i t t le

alcohol, and dried at 1000. Ib weighed 4'I  grams and rvas freo

from inorganic impuli t ies. Tho substance \\ 'as identi l ied as

dipiperonyl iclenetropinone, ancl the above data shorv that the yield
of tropinone frotn succindialdehyde in this experiment was 42 per
cent. of that theoretical ly possible.

Tho possibi i i ty that tropinone migl i t ,  resul i  frorn the condensa-
t ion o f  s t tcc ind ia ldehyde or  a  der ivat ive 'n ' i th  aceto l le  or  a  der iv -
a t ive and rnethy lamine or  by the adc l i t ion o f  rnet l iv lamine to  a
r ' . i r lohe1i+"ad ienone occt t r rec l  s in lu l ta t teor - rs l t ' to  I ' ro iossor  A.  Lap-
lvor th  and the author ,  and a jo in t  research rvas conten ip la tec i ,  but
Dr. Laprvorth's preoccupation rvith rnoro urgent investigations did
not al lorv hirn to undertako this fresh experimental u'ork.

I ]xrvt- -nsmv or LrvnRPooL. [Rece ived ,  Ju l y  l 3 th ,  l 0 l7 . l
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LXI\r.-Th,: Pungent P r inciples of Gitry,: i ' .  Purt L
A Neu l ietone, Zhigcrone (a-Hydt'o.xy- ' i - t i rethoxy-
phenylethyl . I [et l tyl  I ietone.) occtLri ' i t t11 ht Girryer.

By lhnosur Norrun,r.

TsnEsH ass igned the name "  g i r rgc i 'o i  "  to  t i re  1 ;u t rgenN p l inc ip le  o f

g inger ,  and Garnet t  and Gr ier '  ( I ' / t ,o rn t .  J . ,  1907,  [ i " ] ,  25,  118)

clairned to have isolated i t .  I lorvever, no accotlnt of au iuvestiga-

t ion o f  i ts  conrpos i f ion and const i tu t ion is  to  be found in  the

Ii teratnre, arrd tho preseut rvork rvas unclertakeu to deterrnir ie ths
consti tut ion of the pungent pnnciple.

The neri '  ketone, to u'hich thc l lanle " zingerone " is assigtred,
was obtainecl by extracting gingcr rvi t i r  ether, fol lorred by
t l re  t reaLnrent  descr ibeC on p.  770,  anr f  \ \  as  provec l  to  have
tire formr"r la Cll I l i {OB. I t  yielcls mono}renzoyl and monoacetyl
derivatives, and the existence of one rnethoxyl groLlp in i t
rvas provec l .  T l le  nrethy i  c ler ivat ive,  C ' I I16O3,  is  readi ly  conver ted
into i ts oxinre, Cr"IIr iOrN, by hl,droxylarnine, rvir icir  points to the
presence of oue cariron,r ' l  group. \Vhen tho metirvl  derivative is
oxidised tvi th potassium permanganate in alhal ine solut ion, veratr ic
ac id  is  obta ined,  and therefore the nerv  ketone nr isL be a 1  :3  :4-

derivative of Lrenzeue.
Since sodium hydrogeu sulphite cornbiues rvith the neiv ketone

and rvith i ts rnethyl derivative ancl the latter is oxidisable r. ; i th cl i f f i -

culty by an amrnoniacal sciut ion of si lver nitrate, the group,

CO'CFI ' ,  appears  to  ex is t  in  both compor inCs.  I f  th is  is  the case,
the consti tut ional fornrula of thc methyi derir.at irre nrust, be eit irer
( I )  or  ( I I ) ,  and thc cor ls t i t r l t ion o f  the or ig ina l  ketone rnust  bc

( I I I ) ,  ( I \ ' ) ,  (V) ,  or  (VI ) ,  accord ing as the methy l  der ivat ive has

the consti tut ion (I l  or (I I)  respectively. In order to decicle betrveetr
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