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Introducticn. The only natural representative of the

 grihydroxy-cyolohexene. cardoxylic aeids a$ present known is

shikimis 2014 which is found in rather large emouns, up to
16 per sent, in the fruits of Nang Tsao, & Chinese m.n
The strusture of the soid, as suggested by E.OeLe Fisher o
is ' Ry
- ?tm
. e ' . : .
7/ \ L
HOHGC CROE = e
\/ o
CHOR P
This s0id is nometoxis. Its derivatives may de regarded
as an intermediate product detween a heptose sugar and the

hydroxybensois acids, with physiological properties appere

_ taining Se sush an intermediate ecmpound. 50 fer as the de-

rivatives of this acid are eomocerned, shemisal literature
reveals enly & few of them, In order $to acquire a detter

.- knowledge of the aoid, sdditional derivatives have Deen syne

thestsed,  t e, )
- Inssemuch as the structure of the acid reveals & possidle
relationship $o the sugars, the presence thereof to the ex=

tent of 16 per eent in the fruit,raised the question of whether

or not it may be regarded as & reserve materisl, Cyolisatiom
of heptose, acoompanied by exidation end dehydration, may pro-

-

PR Do UL P SRR S




‘Guos this acid, In his somnection, 1% is moteworthy thet

: 2) i

 Armatrong elassifies shikimie acid together with quinie

- sedd mg inosite as a group of eyclie esrdohydrates.
01svold considers this acid en intermediste product Sa the

¥ ru-uuu .r prot«ntomu
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Protocatechuis
soid

An answer u Shis qauttu ngm lu mutod rm anm ﬂ'
- both the seed and the sarpel of the fruit, Assays seem to

Povesl the absence of the acid in the seeds, henoe it sannot
be looked upen as & reserve material, The prumi of wuch *
material which appears to de more o less elosely related te
- sugars in the earpel uman:r uhu other mam.ogun

nontim. ;

__2

nnu acids tnn quinu uiﬁ.
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!h:l.!.t these assays m. ho:lns mo. m. was um nt' |
" the miero-chemical study ef Bdithe Siersch ’m in 1028
~ showed tlat. while muno 80i& was found in the carpels
. of doth spesies of Illicium, the seeds of both were mu’
‘of this sold, The assays repested in the experimental part )
_ (uu npndn! supplement gquantitatively the »owuum
of Baitha sferser, SRS P

R
© ik

Sesmerbp IR L R L . _,’ antin : g SRR ' iy

B | nﬁv. Chim, Acta, 17, pp. zeoo-m ‘ o
Armatrong, s Carbohydrate Chemistry, p. ij‘ (1936). :
3) 0isvold, 0., and Rogers, G, Chemistry of rhnt Gon-uwmn,
PPs 178«178, (1988), _ . e b *
‘, Ph.ﬂ. Zlitloh., ‘9. ’. Gﬂl. ‘;'9.25/,. T




. Bistory, shikinte seid was discovered r.br. lﬂnlnu;
' 1888, while in Jepan, in the fruit ef Illicium nlislom, |
the pohmm star mu. Mang Tsae in ohlnou. mm ne .
x4 s Japsnese. Its mame 1s derived frem the hpmu word, |

 In the following year, he found that 1% lmmh o

" the fruit of Illieium verum, the oﬂum or true ater uiu.

' In 1891, the seid was reported in eonnection with & shemioal

study of true star anise dy emld.’ u the same year w}nun:)
ia sn endesvor to Getermine the scnstitution of the asid, pube
11shed & detailed study ef its physieal and eheatonl proper~
‘es, He asaigned formle I te 1%,

‘lml “lml'
e . ¢ ¢
.ﬂ/ IR N
'.o 1 em S g L
\ agigi-trw edle 3."M,m -A > i
tetra~-hydre densole seid g mu-w- bensoie uu
NPy 8y R e AT e B S
. In m. uzm u«-m, by means of n!.u'm&ul testa,
M that the moh of doth mus mtun shikimio acid,
those of I__l_luxm religicsum eontaining much more than those nr *
>

I1liciun verum, !h: seeds of bdoth plants are devoid of the mzd.

)
In 1980, 8,Y, Chem reported on the ncid in somnection vuh |
Im nhnoohcn.inl -mq of ;llicmn nl;gio_-_t!, kgubou. ' - *
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In the tonnm rm. 1930, Ysmashite md Sate nportod e

1t eemm. in the Iuna of oinﬁ bno'b; Las but mn

in small wmount, IS kA PN _
ao fer o8 the strusture of shikinie aoid was mmod.
1t hed not. een definitely proven. Resently, Herman Ocke
pischer, by a series of reactions mlegm to those em»

X

_ 9) s
'_ p).oyul sn .She m:muen of qnmu seoid, a.-enstntd tho o

" position of the double linkege and the pos!tim of the thres
| 'ml m. lmh m. . o R
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1) fl'l'o ehim, 4, """‘B"l‘l P’i 88,ulc 1335)0

| R) Ibide, B, Pe 809, (18686). SORUEEY .

3) Arsh, 4, Pharm., 299, p. B84, (1391)»
4) Ber., 24, p. 1278, (1801).

" 8) Pharm, Zeitsch,, 69, p. 681, (1988),
68) Am, Jours Pharm,, 101, p. 687, (1929) .

7) Jour, Pharm, 3000 Japey 80, DPPe 19 and 118, ‘mm,.

8) Helv, Chim¢ Acta, 17, p. 1200, {1034).
9) Idide, 17, Pe 1196, Imu). |
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!hn pﬂmu of s meh mtu-ul that sppesrs to e more or

Omrra 0. '!‘.hnl tw. mxm. seid m beem inhtod

rm ihvn mln mroununc twve tmun-

l‘mm- e
a.m.y.um,.&g s .-
'_ ; Yamashita ond uto. !:}1930. l.sehtul tho
.. meld tn- the hma- P

| mnui-m : R R A B Sy 0 <V

- AR alresdy pemul ﬂﬁ. ﬂl. l.“ m ﬂ.nt
_ 1solated from poisoncus star sntee, the :'- |
- Nang Tsse of the uhinno. by lrhn h 1888..1

A your hm, nyhn dum ln um N

u the m. star anise.

w as the -mmn of the asoid unm a 'wnubh
nhumh.tp to the sugars, the presence thereof $o the extent

'ornmmthmtmuntudmnuuudmﬁhnn )
 Bot 1t may e regarded as & reserve material. In this ecnneetion, - )_
< 4% 1a Doteworthy that Armstrong lists shikimie aoid with the iy
' earbohydrates, An snewer to this qunuon might be mtoﬂ |

from the assays of doth the seed and the earpel of the mun

The ruulu of thou ansays will be found in the mlmm
part, These uaqumhmlmnbumcormu“h
the om. hense u sannot be xoom upan 48 & PesErve utuhl.



Jess elosely Pelated to the sugers in the -mu'n naturally 7_ S
'ntuc other physiclogical questions, A N
" while these utq0m¢htn¢nd¢. Mowuuhnd P ;
the micro-shemissl study of ¥ditha sterssh who fn 1088 S
 shewed that, whils shikimie aeid was seen in the nrpoii of
' both spesies of Nlietum, the seeds of both were devosd -r
© this esid, Phe assays reperted in the expertuental part
supplement quatuuuunr m gumtnuun obomum & s
' Bditha Sterseh, ' LR
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Jour, Pharm, 800, Jap., 80, po 19 and p, 115, (1930},
Trav, Chim, 4, Pays~-Bas, 4, PD» Mp (M’. _
I‘bid.. By, Pe 899 (1888) . AN N s
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_ 1!’1- »aticm; njm. who uuomtd shikimie uu u " L

11888, obtained 1% eriginelly as @ byprodust in the distile

1stion of the whtun eil, m» water dhtlult!au Qf tho

groem leaves and fruits, the Pesidue in the still was exe

| ’nnd and the nqnu ths obtained evaporated to s m.; |
_'u nm. ‘alechol was added So osuse moi.pxnuu. m th-
_f1ltrate, the alochol was Femoved by distillation and the
| residue evaporated farther m.n. This esoneemtrated u:uaﬂ

. was warsed with a 1ittle alechol and, after ecodling, § teo @

~ times its volume of ether were moa. The etherecl umuu

_separated from the imseluble partica (A.) depesited, upea
standing, orystals (n.). Both of these pertions, alse & portiom
(Bs) not dessrided by the auther, ere sa1d %o have sonsisted
Prineipally ef & peculiar aeid whish he designstes shikimie
wtd, T A o ST NP 75
; Amutn.n:mrmm;mnuumu
Titetum religiosun, Shough in lesser amount, but he does o
: M deseribe the method by whieh he obtained 18, R _
. oswald 3 n 1892 felloved Ane method ef Xifkman u-muzu.

wrkigian oy FOR RolP mieroseopie examinations, uunch monm the

. somminuted earpels with aloohol for several days and studied
. the erystals that resulted upon svaporation of the tmm .
| on & wateh gless, i e sl T i
|  84Ye mm”mm m&m- seid on a msu -n!.o By |
utrmm 17.5 Kg» of finely powdered polsoncus ltnr ntn A -
' with aleobol in & Lleyd extrastor, eveporating the extrastive




. %o dryness end wcohttn( the residue with nm. : j‘ |
.8.1! Eges oOrresponding te 18-0 por cent, were left in 'lh |
wmuto: 'emhtm mainly of shikimie utd." .. /

. sate m oolaborers extrasted -nzm. scid tm
mmmm encm.._-. ‘

v _‘ '..

t. O n. of nnnlr pmd. 10 nuh. rruiu nbtmoa
_I:rcmf Shanghai in 1936 were éxtracted with 98 per sent umhox -
~ 4a 8 Lloyd extractor. To the ecnosntrated extract, asetone

was added slowly and with eonstans stirring uwntil mo more =
preoipitation resulted, ¥he acetone solution, sfter filtration
and sonosntration, yielded, upon ecoling, & eolored erystale
 11ne mass whieh was washed with asetons; Thus partly purified,
the erude shikimie sold melted at 188e386®, =
' 11, In « second eperstion, 8 Kg. of powdered, 20 mesh,
fruits obtained from B1i Lilly and Ce., in 1957, were firet
~ extrasted with petroleum ether, ylelding 91 grems of & =
drownish eil, The drug thus Srested was then extrasted with
~ three suceessive portions of alechol, Te the eonsentrated u-
- echolio pereolate, asetone was sdded uwntil ne further mt-
. pitstion resulted, The mcetone filtrate was eonoentrated, and
v 6fSeP Beveral days, 99 grems had settled out, To remove the
green goler, 1% was washed with aloohol leaving about £8 ;rm
of shikimie scid melting st 187% Recrystalliszed from alechol
and dosolorises with eharcoal, the meiting point wes raised
toms-m‘ s by _ R
the mtmo -btnma m lpamtumc ovwatlen ol' tho ,
n»mu- umma ves stirred with nmem until mest .r the




_ | 10
..m had bou n-wod. Upon rusnum. nbut 16 pm u' .
mo. yellowishewhite shikimis sold, m.ps 175-180° after |
vm-umnttn rmnoa. The acetone um:m 1m. |
upoa svaperation, . grams of a green syrupy masse ; o
© . The seocond aleooholie extrastion yielded, upon 1ike

"'mm.upmdnmymMcnm.Atbm

mahonc extrastion of the mare rhlﬂoﬂ. when Qrutod l.n

lm menner, practically nothing, RS RO Y

~ ¥he three alscholie extractions nc:ma shout u ;ﬂﬂ
_'er erude shikimie asid, or less than § per cent of the fruit,
. ¥I%s 1 Kge f powdered, 20 mesh fruit, cbtained from
314 Lilly and Ose, in 1937, was pereolated £0 exhaustion with

' alechol, To the alecholie consentrate, seetone was added, dut
1ittle precipitate resulted. The soetone mixture was allowed
to evaparate somewhat, and the scnoentrate was shakem out with

o 'w&olm others The petroleum ether solution, '\lpon morntm.

Yielded $0.8 grams of 011, The brownish mass whieh had sepse
Pated from the acetone nluuh {aftesr shaking with petroleum

" ether) weighed 30,8 grams. Resrystallised once snd decoloriszed
with sharooal, 13 grams of impure shikinie seid, meps 178+

1807 pesulted, In addition, sbout 78 grems of lyruw maes were =
" " obtained wpon evaporstion ef the solvents, | i v

‘ IVe 30 Kge of 10 mesh powder (R1i Lilly eand Beo. 195'!’)
wers percolated in the Lloyd sxtrastor, snd the extrast wag . .
: "-tnand a8 in experiment I, Adout 180 grams of yellowish=brown
shikimte esid, meps 180-183%, were obtained, The asetone file
trate was sllowed %o wnwi“, yielding a dark hrm’.' syrupy

e JE TR S
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}‘ 'f:ﬁ' R | 1 1 :
'h mthn m of tb mh m (431 Mlly m eo..
193'7) were pereolated in the Lloyd extrastor, and the m |
mtnm wnhu m with petroleus ot!ul'. he mmm
Woem hsw', upon rnnmr of the m'unt. ﬂoldoﬁ
807 grans of the oil. The m-mmm lqtr. nﬂm- m
'rmul. d’ the potnlm other, rhldod M 300 trm ll' t
dark brown mars, nostly shikimie scid, Upen standing, the
mm uqau yielded & semi-solid mass weighing sbout 45
" grems, The erude shikimie soid was recrystallised twise,
_decolorising 1% eash tims with shareoal, Thue purified, mu '
78 grams of seid hed.a m.ps ue-m‘. m mother Mquids
_n-nnm upon vnmuuuauon vm mmnoc m .uponna ’
te dﬂmru. Yield 123 grams, f it
o 1 K. of ‘potsoncus ster snise left by BuYe Ghen
uos‘n) wes, hiu extrasted by mmm wuhuu, nuh |
time for 84 m. Both extracts tn mﬁ i). after mtnuu.
' were shaken vith petroleus ether, and the hydressrbon solution
vas drawn off, Upon avwaun. the petroleun mm ﬂoldod |
131 grems and 0.9 ;rm nmunn. i tn pmu mo
'ohnuud. vise : AR £ NV
ik 1) Yhe pasnlm othw uerutivn ( a M b) umeh wm

PR S i' rw;ﬁm, IRRASTERE St

| " mixed and turned over to 8400 Chem,”" T

e n: the alosholis extrasts shakea sut with pomlm other

R (a and b), The £irst alochelis extrast formed & um .

3 m- of erystals of shikimie soid, -.p. 1?5-178'. The
" 133 grams cdtained were then further mtﬂu w ro-

mtnuuuu from 08 m unt sloohol after a.- SR

2 st it ol - &
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3 .olouutlu with Borite sotive Mom. The seid tims ob- r
| o.ml. lhni m grans, was snow vhito. with & mepe .: ;_ ; f.- |

| VIXe The last 11,68 Ko of ground fruits { 20 mesh, m
1illy and G0y 1937) were extracted as deserided under h
In sddition %o 57, grams of 611, sbeut 780 grems of m '
shikiate seid were ebtatned, |

M- Is homa lppamt Shat both yield and wity L

 of the produet are largely dependent upen the ecnditiem of the
 erude 4rug, Thus, vherees prime Quality drug used by !.’i’. Chen
(1929) yielded as wueh as 16 per oent by the lhp!.o pnuu of

extrastion with aleohel end mhu; {by pmuhun) the solid

 axtrast with m. the dark drug of 1037 nom .t n-t

but 8 w oent, no matter how the precess m modified,

Ly It would sesm that mmummmmumm" |
properly, resulting mot ealy im s possidle destruetion of

shikimis asid, dus 2180 in the formation of highly .o:l.ond

' - substances which mm-uc uﬂml; with she mul.uuu |
- of the soid soughs, O ’ S A

nmuc u evaporsting the -umn. m:m u dmm

'm nmu out the lmrlttu by pereslation as 8.¥ cm ae,

vl wr’ B

| the alecholis extress, if gsonsentrated suffisiently, esn ln

dilvted with pomlm cthu-. theredy not enly pru:lptntm '

the shikimie seid, Dut alse holding in uluum our wbutmu |

uuuumnzhamplmu.'

® It wae mnn .8 nn .. cm. hmo iu-: have been hare
Yested before maturidty had deen .tum-a, as nn as l.n-
rrnpu'ly sured,

SO STy



1) 'ru'co cu-. h'n-!ln. 4. Ps 49, (1888), -

g8) Ibide, 3. pe 899, (1886), '

S Areohe 4, ?MO' ”9. P “’ ‘18’1,. : '

; phm. Zentralhalle fdr Deutschlend, 89, p, 8584,

5; ¢« Jour, Pharm., 101, pp. 663 and 3&8. ‘1939)0 :
JMQ Phlrl. 800, Ilpc; w' Me 19 and 113, {1930).
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n gn_;' uioiug l'ho m uu left by la’!. Ghmuvn
- pulnod in the following memner: e e .
' One bundred grams were refluxed -m.mn. orum
- eent aloohel for half am hour, leaving s dark, resinous=11ke _
* material (1) The £1ltrate was sonsentrated by resovering
300 6se of aloonol, Yo the oencentrated alscholie selutien,
‘scetons was added 80 leng a8 1% produced & preeipitate (8)e
' From the sesond filtrate, most of the scetons was Pecevered
by distillation, Upen sooling, white migre-crystals separated
(8)s The vmnn of rxvo noh mﬂ'luﬂm are lunwﬁh tm-

._ 'htuu

.3 momromo v, tewa
-{1) Material {nsoluble . 10 19.8 1315 90 19 - 92,8
_ -4 bot alechel : '
(8) Naterial presipitated 18 u.e n u"f 20 n.o
: by ssetone A {\ b s et e g S, ey
{8) rurified shikinte . o8 8o % a lo m.o .

aeid

: m..mm;:morauMuu. m;:-m'ctwto
'ua 8014 were obtained, and 5.9 per sent are unsscounted for,

(2) fhat precipitated with ssetons yielded em osasens,
erystallising iu long ludln. RePe m-m' mupmu
_toshmum._. S T B |
" (3) he partly purified shikinte asid was furthes purie
fied by boiling with a minimum amount of alechol snd animal
harceal, The shikimie asid e obtsined melted st 188-189%u.0,

}

weneeer (1) ¥he materiad inseluble iu aleshol was met studied, Prr
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l 53
The mnm potau recarded tn tho utnnm. are as rouwu _

ulﬂu um * tnvestigator i o
Cowe® . s, ohem ')
184-135' . Ysmashita snd Bato

 The specifie angle of potatica st ta' was -bunu as

om-mm 248,3° ,

A1l lster preperations were muld as follows:
The erude shikimie aeid was dissclved &n & suitabdle

smount of 98 per et alochol, and the solution decolorised

vith norite sctive charecel. ml Process was nputod uvmx r

tma until a eoclorless nlutlﬂl was obhind. When soncentrae
ted te adout half its eriginal volume and ecoled, (etanding im

an 106 box over night) snow wvhite micre-orystals separated out,

' The shikimie aoid so odtained melted at 187-188%, The mother ’
liquor was again sonsentrated and lmmud i mntw.
v nm. more -uxum um was lbtunoa.

nu- hd bm pnplud in zm renum -mnc (u. '-'pnr-
Pharm,, 101, p. 563, 688, {1020)).

17.8 Xg.: of finely powdered fruit had deen mnu
with aleoocho tn & Lloyd extractor, After removal of the ale

.. eohol from the pereclate, the ecncentrated extract was pere

solated with acetone until the readily soludble material had
Practioceally all been removed, 3 .18 Xg. of s0lid subatsnce

aedd,

Trav, Chin, 4, Pays~Bas, ‘. pe B0, (1886).
Arch, d, Pharm,, 209, p, 105, (1891),
Am, Jour, Pharm,, 101, p, 660, (1689),

' were left the persolator, sonsisting uunlr of lhikhu

) Jm. Thers, 800, Jupes 80, De 19: (1930) ¢
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"' properties. shikimic aeid erystalliszes in smow white
m-gy-tuh. Its physical properties as veperted by
:ym aret Kepe m 'S auu l.m: [:ul] 1s -uc‘

| A,,_u Soa’i Al ll 18.1 ul./to:l.; g
Is 1s readily ulubh in water, hu laluhh in ahohol.

" almost insoluble in other erganis solvents sueh as mm.'
 ehloroform, Densene, acetens, and heptene. .

 Binee 1% s @ hydrexy seid, 1% possesses the Mu‘hm

~ 4sties of both alechols and seid, Thus the presence of the oare
boxyl group leads $o the formation of salts, esters, and ssid.
anides. The hydrexy hydrogens are replacesdle by alkyl and’'
807} redicals, hence the methyl ethers and the soetrl mam'
| tives are eastly prepareds .

-~ When 1ts salts are hutod, mkiuo nu uy hao m
mlmln of water and one molesule of mﬂg&m, ﬂd.d-
ing a phemol, This was demonstrated by Oswald mmsm
ot tho rmuon may be shown as followss ERr s

Coly(OM 400N —— 0N + WDt 00, . .
Y sinee shikinmie seid eonteins ene doudle bond, 1t esn Sake
ntuatmtfm-nn.mumhtmthom
'Muum er di-brom shikimie aeid. ¥he double bond cen
alee nln on m mz ma. tur-xnc n mno c-rbwno
nta. o

®* AL s the emdnauv!ty at mrinno dnnum. o
- m‘ ls the hees of nwhnuuum. . “

.o

LS RPN
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 when exidised ﬂ.th atmn exidizing agents m as :1__7
’1"3' shikinis seid m be decomposed inte seonitie seld } |

from whieh m atmomo has been nwcd. when mna uth k
acetone-sing ehloride selution, shikimie aeid ean be ecavers |
ted inte en isoprepylidene scapound, & mctua used in m
,npantm of scetons suger 4in mwanu Mnu.

_ " The seid ean sbeerd broming peadily, dul does not ab-m
g..u.. Ryarogen ehlorids and Rydrogen bromide gave ne erystale
line derivatives, In strong elkeline solution, 1% mn

suprie ulnhah te ouprous oxide and u metallis upm. When

| hntod with an Muu solution of mercuris notato. .

black precipitate was prodused. The asid Gecolarises muahn

- permangsnate nzutm very nuluy, tut eauses u olunn in m '
- eolor of iodine in m-u:ﬁu fodide solution, IS veducos -
_ uu »muen of potassium umu. shanging the nlw et _'

the soluuuu from erange %o m. and then S0 vieolet artov
zt-mmg. Neutral salt solutions (mtm. potassium, m smnone

S lﬂ) of :the uu un an cunsn m ula nth tmu ehwmo

.QMi.‘. , ,~ o ' 4 ‘*
Y :
: Za'a'\_v_--_:.- \-I . N _ ) & . ; 1
e )T_..._'u_ .ﬂfg_r;‘{ﬁ?‘%m,-‘,d:_.,_-:...__:_l v E- Lrdeite ..__._..‘\....‘ .I . I__ : ._.:..‘ _. o ‘ SR : .. .J-._ , 1 i \ .}-:. _)....‘.._ & : ‘ ,. _ . .,
1’ lijhun. ‘Q. Bu., “. Pe 1!1'9. ‘1801, ' 4 -« R ,

2) Oswald, P,, Arehs 4, Pharm,, 289, pe m.. wm). SO !
5)‘ FPischer, Bep BOIVQ Ghim, Acta, 18. Pe 1204, ‘1935). Pl el
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1te of Shikimic Acid, '

| ;_t i -

m touwlu mn of mth hs\n m domibod m.

ra, m.. those of sodium, muuu-. magnosium, uhlun. !
strontius, barium, snd 1ead, Apperently, the three nm-m; E
gnupu in ehikimie acid interfers with the isolatios .t |
_stuple selts in erystalline form, Previous work has m n- 3
| mtod. and new salts have deen prepered, ' Tl H
Mwmu.nummwmuemu '_"
mma ecid on lithiun sarbonate in the presence of um. ; 4

The produet was amorphous . lld.na dirfionltly seludle in m S d
 genie solvents, resrystallisation did met prove atmmtw. : !

¥hen heated with xylene Se rm moisture t&i Pese)s At m_ , ;

edtained n slightly solored scales. mm,- yhm m / 1

- :._.,"., 0.5001 Gms gave 0,050 Omy of u,m‘. mnpmdia‘

T e BB peeette . Sl |

| s." 018048 Gm, gave 0,061 | n-. o u,no . mmm l

e 4g 3,96 Paie Tl Aol I - e TE oA
“ | The theorstieal perecntage 1o 5,86 poss Ll

LM. This i»s one of tli: fow salts pnvuua- 3

17 dencrived. It was ebtained by Eylman im 1501 a8 "large ¥ |

- Phombie mmuu' It was again prepared by 8.Y. M )‘. i

1929, we dairtioulsy was mimﬂ in its mnia. ltua_
'Mlncd, m tonm nmlh wore Maimﬂt | |

{ imi |
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1, O.2078 u-. n-m« 0,0830 Om, Nag30, ® 10,08 pess He,

8, 003220 Gm, yielded 01008 Om, Fayt0, ¢ 10,11 Pese m
L ﬂllﬂhm Low ﬂ‘&(m)ﬂmutuntuﬂtti 11,74 Pete

| | OgNglOM)g000NRSE O0uessnee 0481 Bate

| n.u.tm,m»n.o.....nu 10,78 p.c.'

otuum ghikimste, This salt wes odtained in ma -ﬂ'phw..
oondition By 8.Y. M )u 1989, Repetition eof the muiﬂ- |
ment yielded eryatsla as large as $hose of the sedium nlt.,
.. Nowever, when prepsred from an nmun udhn. a«u« .
'mumnahunnu. | R
" uhem smalysed, the folloving muln were mm: *_ Y
'i. 043178 Ome yislded 01338 Om, K80, ® laaﬂ Pels t. oy
8¢ O0.2035 Om, yislded 0.0385 GI. 3380‘ . 13041 ’c!t Ke -
" Cemputed for ﬂ,ﬂ.ﬂ?m’m tuutoououl 18,48 ’c’o !o *

Silver Shikimate. This salt was ebtained by heating the soid

| with freshly presipitsted silver exide in the presence of

: utu-. Resrystaliised frem water, 1% was mm in pruu. v

‘Upom snalysis, the following results were sbtained:
1. 10,8527 Om, ﬂol«l o.oaaa hc Ag ‘mom&u u
88,33 pees Age e S i o FagE

| !{ 0.8270 Om, Tieded o.:oeo on, Ag.molponding to

- 3B.04 ’I‘. Mt o R e :
~ Gomputed for c.ﬂolonlgm ¢ 58,41 pase .
gopper ghikimate. !hum»eunwwmsmmuuuu '
freshly presipitated supris wmu suspended in water. A

Yrownishegroen, orystalline produst resulted upem evaporation |
of the f1ltrate (frém the exvess Cu(0H)g)e It is insoluble in

e e e et e



 erganic solvents, dut dissolves in Mnm alkald -
(without precipitation of suprie wma-). 5
piatilled with xylene, 1§ y5eded Ves pess of Weter, i '
serrenponding te & diehydrate, The dehydrated selt was red
1a eoler. When analysed, the following results were mm.
1. o.mmu.rmmo.omu.m.mmmmu
13,30 pese OUs e :

8. 0,1447 Om, ylelded o.:m'r on, 0u0 mrmmuu to b

. . 13460 pese Cus -. LT :

8 Oomputed for (B.E'(OH)M).OI Qno-uo-n uo“ ’o.n
© Gomputed for (Cqlig(OH)4000)(CusBE0 seses ASeT2 Pess
©.4 Chem in 1929 ealled l‘tlﬁtlﬂl te the faot that ‘ QMI’
' mmm solution of shikimie seid nind with & umson of
toppor suliphate yields s solution similar So nmmu mlun
tton,” Like Sartarie ss14, shikinie seid is & hydrozy seids -
. ¥agnesium kimate. This wes Peported by 8.Y, Chen h |

1020, The salt was edtained in en amorphous sondition from
. magnesium serdonate and shikimie aeid in the presence of -
_ wster, The wmorphous mass is very hygroseopls amd Q1Ffeudtly -

‘soludble in erganis solvents, When hested with xylene to' remove
. metsture {1 Pess), Slightly eolored microescales wers sde i

,iuua which sre 80 longer MyEressoples - ... ool asana
" Analysis yielded the following results) RE AT AN

1. 0,1798 Om, sumple geve 0.0190 Om, isﬂ mn-pnunc
%0 6,68 Pess Mge - : . I SuNS
e _lql 04,1870 Gme sample gave 0,0201 Om, m .mupmm
-f te 6.40 ’tOo Kge R '
Gomputed fw lﬂyﬂgﬂa)ell u 8,08 Pese

i TG A Tl e
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nlclu mwo. It was moﬂ vy onum in ml. l
also by 3.Ys Chen in mo.’, he salt was made by mmmm
gnikinie s0id with milk of lime, A erystalline ecupound was "
obtd.ﬂiﬂq It can be mi.plutd m its aquecus nht:en
vy mthyi MI. Iﬂl Otll be rmlt.mud from MI\I‘.‘

| ncu ﬂ.cl.and m ronm.u r“uxtu S
Nk 1. 04,2040 Omy ssEple am o.om Ome o;ao" mrupomlm
U e @0 pese e
8, 0.2493 Om, swmple geve e.o'res ome cm‘ .-mm-mc
et o s i A
I,'Gmﬁd for %053.0! unuuuq"u mm ’-l&
Gmﬁ.ﬂ for (0’!‘ )‘Mom O sosvnnanns 9.1 ’t‘l E' o
?hl sals may be matuulnd with thr“ nolomlu 0!' 'ntl!.
o:nld ro;:m«l 53 tuh 0!,0. | -

"% strontium ghikin .ttm:%umwdwonmau.
1891 )} sgain by 8.Ye Chen in 1989, Repetition of their exe ° -
mmnu 7ielded ¢ pm. % u slightly soludle ia u.tm
M nry 4irfioultly Mlublt in ether organis ul.nnn.
| analysis yielded the following results: '
oy h- 02498 Ony I gave 0.0982 um, arso‘ uor»cponding

%0 18,37 Dese BYe _ | | T
!-' 02084 Omy nmh nvo 0-0997 G!l- lﬂo‘ mupondiu |

i “ 18,84 De8s B7 '{ T R i U
 Computed for ‘07390‘)'8' tnuuuuuu lOoﬂl ma.

Computed for le-ya,a,),w.la,e assessenee 18,68 Pele
' Oawald also reperted SHg0 of eryatalliseties. e

o 9

g

o e s A el ke — e s



arfum kimate, This was likewise pm.ra br 9“‘1‘22
4n 18913 alse by 8.X. Chen in 1989, ’u smorphous, bristle
m- was obtained by heating derius serdonate and msnm
a0id with water, Like the uthiw nlt tt ie m utﬂwltly |
nmbu in organie solvents, . .. iy 3

" analysis yielded the t‘onwi.ns vmltn
'1_. 0.2108 Om, sample cm o.oan h. nm‘ mr-wm
L Se mABS pese Bee v U ol
B ©.RE7E Om, mn ;m a.uaa a-. naso‘ mupmm
cmt.‘ for l%ﬁ'jfl snuouu-uoc lﬂoﬂ ’ﬂh

ﬁmﬁ“ for (%0‘).B‘w‘!.° lttttsocn M.74 ’3.9 '
omu npoﬂcn ne ntu or mnnnl.num. ;

;_.g_a_q gg;kmto. nm m Mc by m ntim of lhimu
u!d on hud anomto u the presence of ntn. An mm, \
: -'hvitth mass was obtained as Chem reperted in 1989. Attempts |
_"_'to noryuuun 1% frem manu solvents were not m-ml- .

_ When heated with nzm T rmw uohm !5.3 p.!-). lt was
~obtained tn yellowishebrown soaless .. BN ,
_ unnu ﬂ.nlmd the tcuw!.ng nmltn & L
- sviom 1. 04321 Omy sample gave 0.169 en. rbao‘ emupondxng
| ,_..toaa.wpw.n. L LS

8, ©,3088 Gms sample gave o.xu Omy rbao‘ .m.pmm
%0 BBeBY Pede PO, AR '“fj
.Gmtod for (Ql{!gﬂ,lal'l nutuunuu\ "o“ Pale
Computed _fﬂ (%Oill’balﬂ.ﬁ sessescece 55,08 loig.”il”‘:;



2 3
_1_9_9____1::_;_«:3;. m- nl.t m obtatm rn- am mbo-

..u and shikimic eoid u cqumn ulnuu. n emn de mt-
f10d DY romltmlnuu from water or by dissolving in
vater lﬂ‘ then presipitating it ﬂ'll lmvol. It was oh-v
nmdznm.unmrm' PN .
~ Upon analysis, the following nnn. m aemoa:

' 1. 0.,1988 Gm, vielded o.om Gnc m om“pudns to

S 18,96 Pets 20, 3' S N

8. 0,2484 om, 7ielded c.na a-. 200 ummm to.

| n.sap.-.u. e T e e
o 8. 0,100 om, yielded e.mm m. m mmondlng n
 I1Beepse®as _' _' .- _ 5
1 m mun ]nrmtqu u 15.85. e |

S Ezrknan, :.. aor. 24. 1281. (1391). o

_ 8) Chen, 8,Ysy Amg Joury th.. 10 . m, (19"9).

. 8) mid“. P. 688 : ) .

‘, I’bldu.

8) Oswald, Fesy Arch, Pharm,, m, 100’ (1891). ' A
- 6) Chen, 8.Yey Ame Joure Pharm. 101 600, (1929)« '
7) Chen, 8+sY¥ep Archy Pharm., naa s (1029), :

8) Chen, 3.Ye» lﬂc Jouar, Pharm, 101 ‘68 &1929). YRR

e Ol'&id Fap Arch, Pharnm., 325 ég REEEERRIETLE SN
10) ghen, s.!.. duy Joure Pharms, 101. eaa, (1928)e *. .

e B S S B et T oo,




g).u ar mxg and ﬂbautuhd Ammoniss e
| Ammoniuns Shikimate, This was first prepared dy lymu
_4n 1801 end described by hime IS was alse prepsred by 8.Ye
uhnﬂn 1989, Repetition of these mz-net yielded
satisfastory results, " IR
Analysiss (Vy lloid-hl -othod)
' )... 0.,21288 Om, of sudstance nqund 11.00 o0, of o.
| © HO1 equivalent So ¥.83 pete of Ny R
3. 0.3085 6ms of substance Pequired 11.28 se, , of o.m |
. HOY equivalent %8¢ V.38 peey of Fe
The Sheeretical percentage of nitrogen in the rmu |

ﬂ.!.‘m'm‘ 7,38 ’."

. Mot t.uumwwuwsm.m-
in 1989, melting point given as 163°, Repetiticn of his ex~
 perimens muu 8 sompound with Bepe 16301847, |

. .m.mwm”tﬁnuu .
n excess of propylanine solution was refluxed oo & water
bath with alochelis shikimie soid for about twe hours, arm
" the removel of mest of the solvent by evaporaticm, & thick,
" stisky syrup remained which eould met be erystaliisede

‘ W- mimrmwlmthmh
amine salt and yielded 1ike unsatisfactory results.

524'_
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wm_uu_m.m.mmntmummu'

polic mixture of shikinis a0id and bensylsmine, The resstion
takes plece tsmediately, and the resulting sompound erystale

14508 in She form of white seedies from aleohols Kepe 198+196%, -

gitrogen determinations seoording %e the Kleldahl .

ssthed gave the ronuiu pesultst

3¢ 0.8025 ams of substance required v.» o0, of o.m

KO} eerresponding %o B0e19 Dete Be . .
8. 0,3308 Gme of substanee yoquired 8.3 es of e.mu
2 mnqunnc o 8,01 pete No _ |
Osloulated for . e Tl el

.l'(ﬂl) '009 .l' G!.B.R' seesseseee 4.“ Pebs

ﬂ.!.(ﬂl)'ﬂﬂclnoﬂl'ﬂ‘l. umnuouu 3&“ !tia |

‘W. This was reperted by 8.7, , Chen in

1990 , and the melting point given was 178%, Repesition of
the experiment yielded 8 powder which melted ot 194-105‘
Its qam solution wes asidie tc 1itwus m.

Analysis .m the following resultes . . E

s 0.248 Gn, of substanse required 0.8 €0 ne.n
s HOS oqelvalent S0 B.38 Pess ¥eo

Ak

8. 0,288 Oms of substence required 9,6 ses of 018 i . |

.7 ) § miuhnt te 8,33 pets N

| cnhuhm for

v cml“),ﬁﬂﬂo“;cﬂ.ﬂ. ououtniuuc 50“ ’D.O

e‘h(msﬂﬂhﬁ‘l‘ sstessssessastties 8,08 Pete

e
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o-Toluidine ghikiuste, This was made by mmm' fluxing Ii&ﬁb
slosholie mixture of shikimie ummmm-a.nw g
besh for ene Beury The produst wes & powder uzung n
y7e-280% . | e [y
 Analysts geve the tolloving resulter ;
1, 0.2038 Gm, of substenes Pequired ?.i s .a o.u
H0) equivalent %o 5,03 puss We S0

8. 0,8148 Gmy of substance Pequired 7.8 sa, of e.u_ i

© HOL equivalent 10 5400 pess ¥ e e

Caleulated for = . . . A

c.n.ton),coo.n,.u‘a‘on. sesesecses 4.90 p...' B
n.x.tom.em-a.x‘cn, sessvseernane s.u [ g

k.t m--ummwn.r.mu B

1929, M.ps 104%, Repetition of the mlmnt ﬂoucl '

microseopie plates melting at 184-188%,
" Analysis geve the fellowing Pesulits:
" la 0,201 Om, of sudstansce toqund u.e:. n. -t 9.1! | \ :
. BOY equivalent $e 8,30 pese Ne . e I
%, 0.3018 Gm, of substanes Pequired 11,8 ., -r om |

i HCl equivalent So 5049 Pets %o LT T R 1
walu,eoe Ioﬂ !' uuuuunu 50“ ’-M _ o 1

................
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| W. nuﬂtmttomam
densation produst of hydrasine with shikinmie ecid (I). s

sddition produet ({1X) resulted,

,,.. ST . ) ) | L 4-. I
g\. g, g:“"s-"s
m”; mﬁ e
R ‘lm' R | IX | '-
HOEQ CEOR - NOBC  CHON
% " \
GRON ol &

whea mtnuat mu of the Swe substances were
nixed &t m t-ponm. & thiek paste resulted with the
evolution of sonsiderable heat, ifter heating for ten ainuges
en & wvater Dath, alechel was added and the heating was oone
Sinued for anm hour supplemented ty & mechaniocal -tm-r.
vhite erystalline produst resulted, m.ps 147-148°, |
The nitrogen scntent was determined by the Dumes method,
1, 0,105 Gm, yielded 13,1 ees ¥ at 30° and under 733 me,
~ pressure, correspending %0 13,14 pes. ¥ | |
S, 0,068 Ome yielded 13,8 oos ¥ ot w‘mmvum
; prnm. sorresponding %0 18,13 Dess ¥ ‘
it o e PIIETRIN die SIS SIl ¢ SRR sl
| 34,89 Dlaiu. 18489 pees f

" Preparetion of Asines through the astion of hydrasine
Shikimate on the sorresponding aldehydes or ketenes, =
When hydrasine shikimste wes Sreated with aldehydes e
ketones (aromatis), the shikimie seid was found %o be split

e it

N SR R St

EF UL Sy S P
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m,ﬁummmmmuuumuwu
or mmc te form the m.&m bsines, Thus co

e .. o Y
) / -x } _ c/ RS
. QoumerE R

B D N
i Iu' +ll-000 ——""" l?sn.

| This reastion ﬁnk plase alnest mtutmny'-mll i
qnut&hﬂn]y. The preparetion was sarried out as t’oumi .
A mixture of 1 gram of hydrasine shikimate and an equivalen$
sncunt of en aldehyde e» ketene dissolved in 8 os, of 95
per sent aleshol was warmed om & water bath for two minutes.
The eondenssticn product separated from ¢ither the het

solution or after it had evcleds The arystals were filtered
‘ff by suetion snd then recrystallised from & suitadle mt -
_ of alechol, The properties and analyses of the w j |

Prepared are shown im the tauum tablea,

B
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agepehydros

' xy-bensale

‘hydrasine

2eable I

S e Sy

. L

di-¢innane

hyarasine

L ——

a1 -
methyl .
amino«

bdenzal- e
bydrazine

methyls
phenyle

ketasine i.i’\ 5

AR

. By8Vedie '

Bitro-

;‘ .\--."’

agine .

'I_zea-

Physisal Propsrties of the Azines.

ﬂ‘-ﬂﬁ.

yollow
nesdles
from 98
PuGy 210D~

p.‘utu rnl

9B Pele

SN ,.i_,ﬁ;;"»
166°  low long

plates
from 98 pe

@ Alochwol

—deep yele

dow fine
plates
from 95 p.

. e aloabel

ahining .
yellow

- plates
- from 08

go‘. aleow

suiphar

yo .
fine plates

es alsohol

L
o™
LR e endne b
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 Table II, g

 Anslysis of the Asines,

—— o Semple Vol ) 2y ?6 PeCe OF Wy

 Asines __Formm Ons . {om) ©

Eound Galc .l

di-densal- ‘uﬂw’ 0,068 8,1 Y30,4 20 130“ laa-“-l

bydrasine . 0,0004 8,8 30,4 29 :w.ax

dlep-hydre G H) 0 N, 0,004 8.8 741,80 85 11.%8 11,07
 Xy-bensal- | 3
hyarasine . 0,008 8,6 Tel# 33 100

o aa —— e

Giesinnane ﬂnﬂl.l' Q0888 8,0 T30.2 ﬂ mto. 10;"
Mirestne .. o.0088 T V408 88 2001

m—mm
dlzpﬂglﬁ . ﬂnng." 0.,0518 ’.. 759(. 28 190,11 19.0‘
minee 1040850 114 VL0 0

nethyle Z, 01.310'. 0,073 8.6 mtﬂ 3 ll.m lw
| tosu’ fne " . . 0.,0838 6.0 741.6 20 n.a

P .\ (= . . . - N T
. s . -
. g ' " ' . - y S —

~ §y3tedie o“nmo‘l‘ Qe0BBY 9.7 736,88 3) 18,88 18,79

 aitroe

bemsalge . 0,0885 0.8 Tenes %6 18,00

azine

S e e e LT




~ piperidine Shikimste, When equi-moleculer smeunts of .

M‘ seid and piperidine were mixed, a large mt of -

" neat was evolved, Whem alechol was sdded o the mixture,

« homogeneous solutisn resulted, This solutien was hested .

on & water bath for s few minmutes, filtered, and allowed n

evaporate mﬁmmh- A yellowishebrowa qm m obn&mﬁ.
Mm’m the salt as l. syrep alses ...
Mﬂﬂ. Yuis ves prepared es follews: m'

grams of shikimie eeid were dissolved ia 10 se, of vater ._

with the aid of heet, An exeess of quinine base vas them .

sdded, shaking until most of the bBese had gone inte uxutzm R

" ghe solutien was filtered after ooolings Quinine ahikimate .
" erystallised out an colorless needles, The salt san h mu
Sellised from sloohol, It melted et SRleses®, = -
. Analysis (modifiestion of the methods deserided by
'nanno mm) mmt -fhumm.runuunm
mtrtuny. i e st p T T e
L' 1e 0.3666 en. cwu yicm-l u.m em quintno e
" corpesponding $o 84,97 D.ss . R RN .';"
B 0,8004 Ome ‘sample yie1ded 0,8358 Gms quintne
smane; GOPPOSPEnding bo 64480 Poss .
" The ealeulated amount fer |

ﬂ.ﬂ“om,m %‘0'#. ’ll “.08 ’.‘. Q\IMQ |

WM.uhmlemmtﬂ
. mxnm. From dlluted {60 p.ss) alechol, it was ohtd.nul in
 eolorless meedies, m.ps R24-228% I .-
- Mhﬁunumhathrwrmmnntqnm
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| co R - 32
ture of between 100 and 110% 1% d14 not lose weight, indle
esting $he absence of vater of erystallisstion, The melting
point of the salt Sims:trested was 238-22¢°, . T
mmt of the large molesule, elemontary mlﬂu m
" got seem satisfactary, Hemee 1% was rescived inte its eome ll) |
ponentes The quinidine was determined by tu u.s.r.. m U
gor the ssssy of eodeine phuphnn the shikimie uu paﬂo |
ptrtuu: as 1%s -miu salt, R R
| 0456 grams yielded 0,3650 grems of quinidine and .
o.sm grams of smmenium shikimate, sorresponding te cs.u
Pese of quinidine ultl 34,97 pete 6f shikinis ul.d nmuuwlr.

Glh\lhtot fo@r . o e |
. GggNl0 (mm "m'“'m"" R
' W‘“ .l. 'n. ' ‘ | “1‘ . “'” ’l"t- | b

LMM- ‘#his aalt wes srepared 11ke Ahoss. u"_ -
'qnhm and quinidine, Prem diluted sleohol, it was Mun«l__

1n erystals somevhat Pesemdling subes. While sintering at o |
1160°, they melted ot 178-4%, g iR o
c mmmuwumtumwsmm.mm
14 0,1015 Gm gave 8,9 ocs of ¥ ot -ras.s ma,, snd n.s’ | B
o eerPespending %6 8,08 P8y We i1l ;s
l.. /041008 Om, gave ReD 20, of ¥ at 738 mm,, ﬂ »°,
| mmmmua.m TS S
 Calomlated fo@ .
Cm!nlﬂsl‘o‘l.tﬁliw qﬂuﬁ;uiuh 8.96 f:‘o _lo.'

ET R




| ' 3 3
t;zomgng gmu. his was pqm-n from the utwoh» _

sine base snd aqueeus shikinie 814 a8 sarried eus in the -
preparstion of She qnsntu #alt, The salt mutnnud ni |
o3 s0lorless, loug plates, mepe 834-830° (sintered ot 184%),
Anslysis: this m sarried m as r» quinine mnuu.
except Shat shlorefora was used mtud of otmr u tho m
tracting solvends | : S |
1. 0,1176 Ome souple ﬂ-m 0.0 om, ummm. i
. . ecrresponding Ve 68048 peoe Dase. S R
CCalowlededfor . .
- oghgtom) ,,c:oua.es ‘.o x. 1s wm p.-. n--- '. |
32 edring ghikimate. lqutvlhﬂ mtn of mch
ssid and ephedrine were refluxed on & water bath with o8 '.t.
 alechol s solvent for sbeut hell sm hour, Upon sooling, tho |
shikimate erystallised out as large erystals. They ean bo
purified by recvystallisiag from slechol. Mepe ua-us". w4
| analyets: The deterinatics ef nitrogen vas sarried v
"mtb: the Dumas methods . . . . .o L " i

I PR s N ST

Lo 03003 Gme gave 848 et of N o8 24° end 1S4 vy
. - eorrespending %o 4od0 Pates By v
; 80 001040 Gate §oVe 443 004 Of ¥ at 85’ and 738 mm,, » . .
. cerresponding %0 4¢49 Dete e T | | a
Caloulated as sdditiom produes - - .. .
© Gy0Hys0NCgHg(OH) g000R, ¥ & 4413 Pebe
Caloulated se eondensation produst . ... . L

e T R St bl T, o DSt B



naotina ghikimate, This wes pmucd vy hnuu ml'3 4 |
n;mm smounts of micotine end shikimic seid in alocholis
solution as in the preparation of the previous salts. !hh

salts was obtu.nod as ¢ brown; stiscky syrup, Attepmts to |
erystallise it from seetons or aloebel ev & mixture of m-

webd wnmt SN00eSRy

g____g__gggmgg. ke tho ‘sther nxmm: salts,
.umm muuu was maﬂc iy heating squiemolecunlar

quaauuu of sinehonine base and shikimie ssid im umnc
solutions The salt was purified by nmtnlnuum from
98 pese alechols The yield was elmost quentitative, The purie =
f1ed sald erystallised eut in the form of prims snd melted |

ltﬁﬂlﬂihlﬁ?‘.:-' SN g | ﬁ
| m -nunu. the nn was rmlm I.nto sn mmtn o
o.ueo ome of sald ylelded i v R
001088 Gm, of base omcpnau ‘e oa.u Pese and N ‘ |
041300 0u of setd sgrresponding b o 3737 pooe s '
Caleulated for £ v SR TR
cuw,o.e.n.(on),cooa. Base & 02,54 Pess snd
_ '. o "“ : s ﬂ‘“ Q "ol‘ Pels 'V ,' Co, 7
B 411 L LT | _ |
MM- ¢ was found that
. 12 the einehonine shikimate was treated with ehleroplavints
seid, the shikinie aeid was spiﬂ offy snd instead of the '
shloroplatinate of sinehonine shikimete, einghonine ehloroe |

Platinate was Mmod. This puuanﬂ was rumu in thn
Preparationt . . .. | "




AN . 35
o.a pm ot ommm shikinate wers di.nulna in

§ cos Of 98 Dess 8lochol and 0,8 0ss of hydreshloris ._ou %
(spe €Fs 1412), When & trifls mere Sham the theoretisally
saloulated quantity of » 10 Do Bolution of Mhthi.i' (
woid in water was added, & yellow erystaliine substames ~ =
precipitated cut st onces This was filtered off by suetion,
washed with a small qumur of the m.a oolnm, uul roe
erystallised from diluted ll“hﬂlu L . o

| amadyets 7ielded T84 , 98  and 27,68 3 p.a. .' x

of ”*"'P”“"m R R T 7
| cmucoa B o i S

' e”n"uso.o‘z,(en) mn.unnel oquals ue.ea nu- , Pt

“m’sa'g"ml. Oﬂ‘lm tucncu.atos ﬂ.m ’.Q‘ [" .

giornu ar gm &guuto. m: m pmpana u tolhnt
' mtmlmm smounts of the unehmo shikimate M .

riuu acld vere mixed in a Sost sude to which was then added
e fow a0, of nmhoi. '!Ms wad heated on a stean bath ru ten
‘mizutes, The mixture was nnond %o e0cl, and the mttn |
predust was mmunm from aloohol, The ow mnn
_lized in the form of yellew irregulsy plates which melted s

. The nnm y-nint 0!' -mm ,mn. as nm t.n m
itterature 1o 193-1“ ' b

W- 510 compound was alse -bwn-c
utn good yield as in the sase of os,mmm shikimate. !h-

wmﬁmuarmu»m .mnnxnum:ma -




,a-zm. It mlua at 005-506‘ H LA, _:-__;_'-' TR 3' 6' j
For snalysis, the m.c was molv«l into its mﬁn ]
0,4129 Om sawple gaves | -‘ S 1
. 0425090 Gms base sorresponding to ﬁ-"’ Pe®s ; ]
Qe 1689 o, , 8014 m:?rMu te ﬂ.lo p.t-
canum for . : 4
cun,,n,o.a,n,(os) ,oocm sesees 2434 Doss buo ;f_ﬁ.'.f
bloroplatinate dine Ehikimates As in the prepae 1
yation of sinehonine shikimste shloreplatinate, it wes foumd
shat shikimia seid was split eff, end einshenidine shloros *
pmmt.mmmmm e g g |
~ this wpon analysis nuaod sc.u and 26,50 p.c. «r n. oo
Calewlated Lo i tweren il Ul SRR |
eunnn‘a.o.n.(on) ,ooox.n,nn m;h ss.aa p.c. "e
cnﬂngltﬂnl'?ﬂﬂ‘ ssatesTResONS mtll ﬂqﬂo ’n!a ?to
| c”x,,n.e.n,mn..nn,o sesseres oquals 26,37 pase n.' |
unu g gwdtm _ﬁngn_gg. 'rhi.- was pnpnn‘ hn as
vas the plorate of sinshonine shikimate, The piorate mndv
| 1ized tn- 95 pets aloochol as yellow, lonc. nﬂmm. _ o I
. Prisme mixed with aa snorphous powder, The m“m' medted . | l,
' The nnm potnt d‘ cmmm piauo s ;tm in
the terature 1o m«-m with mmuutu. S .. .' g
QM. 1ike the sther alkalotdal mu. this 7

‘Was prepered by hesting equi-molecular smeunts of eptochin and

|
i
T



' 3y .
,mmu scid in amno solution, The sall vas mu'!.ul ' "

py reorystallisation frow thoholo - tntncum phtu

pzmatm-m"““ R RN Ea
Por snalysis, 18 wes nnlm inte u- .w-.
0c4460 Oms sexple Fielded W i)
" 0,2088 Gm, of Dass mm to 64,86 ,.-.
Galoulated for el e i o e

. G”W’I‘oﬂ‘!'(m'm ssese ﬂ‘m “-05 Doh
=  of base, |

M_&mﬁ_g mnivinte soid is inseludle mo
merpholine, When merpheline was sdded S0 She aoid, & loso L

smount of heat was evolved lnd n photw—lm mu-zn
pesulted, Heating of sn alechelis selutiem ef shikinie Ty
' vlth morpheline yielded s beavy iny mﬂ.m which m tn- o
soluble in sleshol snd formed & layer benesth the -mu. |
solution, Whem the alechol was evaporated, a thiok -mv - Lo -
| pemained, Treatment with pioris seid yielded a punso i

.mlung at ua-m‘ urpholm ptuttu melts at uo'.

go;uhigm &gm&g. #ats was propared by heating o

. eolohisine with shikiuie seid in elecholis solutions The D
© 9a18 ‘erystallised from aleonol as & Fellowish, m-tanim
Do'dw. Is nnd as hm 102 md 106' (gu lvabblu |
For miyutl, m ul.t was mlv«l inte 1t mcuu-

. 0,309 ém, semple yielded o.zaau ﬂl. base cmomewu.nc o

Se Oﬁ.ﬂ Pels bm- '




cnlouhtdrw SR SRR ES  F

Wuo..c,n,(om,ooon 1 es.u Pese Base.

| noo kmto. This wae mand by hut!.nc :
equivalent smounts of pilosarpine end shikinie eoid i
alecholie solution, The ow obtained vas & sticky
syrup whieh mu m e mnmuul from utm smnol

o u“mr B . B e BE 'i
Sk imates hie was pnpnod :u-t as was ‘she ;

puocwpm. ult. and ﬂolm 1ike matutmtm nmita-

W- m same method was followed as ru

'm preparetion of the pilosarpine salt, end the results were

oo gmtrging 8h1k1us-. ‘l'hio ves nupcn‘ hy tolmmc | |
the method employed in the ease d‘ pnoomm mm.n. "'_ . -
The result was muthrutm- o g e

MMM& I¢ vas m-d Adke the vn-

Gll'pino ult. M iho nmlu were muturutm. L o .
e N ggmtugg ® ﬂ;gmto. lem ths method omurol. !
T im th:tmatin of the pllum&m ul.e, the ’hymtu- g e
[ 1 _ . A

Iiu/obntnd was mmmram.

' Gaffotns and Allsptetn Eikinates vere alee tried, n was
l'm ‘that nuy d1d mot react with shikisie seids S
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lographio studybf the large orystals obtained from o
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gsters.

| !othxl g Mtg. !htl was th- only utw rmvh‘ ta
.sho ntcntur;s having besn prepared by Pischer and M-
schat in 1934. They prepared it by eondensing methyl ale |
eobol with shikimio scid with She ald of 0.8 p.s. HCL, nd .
alse by metihylation of the uu with diasomethane. Repetition
of the ﬂnt mhod nauoc very low pesults until en me
prwmat vas mtuduaoa. Mmﬂl 110140 ot over Oo p.a.
were obtained, . BOCTIUETU S L i g e
~ Ten grans of mt mmc uu wors uﬂuud with ﬂo

o0, of absolute methyl alechol and either 0.2 cs. of comcene 3
trated sulptmrie acid op O ee, of scneentrated hydrochlorie _'
a0id in the presence of 1 gren of finely preoipitated cepp»
(from Cus0y by means of %n) tor about five hours. To the
pink £iltrate (whem She shikimie aoid was fupure, the ml« -
was reddishedrown), an oqnul volume of petroloun ether or :
ether was sdded. The pink or reddishedrown erystalline ml'
whioch had been deposited im‘é night was reorystallised from
iyl acetetes The pinkish soler emeining was removed by dee
ulwintim wlth nni.ul cht!ml. uuc othﬂ. ssetate as

B

,_ 'lho whl.to crylun Qf nthgl. shikimate melt at ns-114 3
Peported mepe 118-114°% ¥he yield was 10 grems or 94,6 p.o.
‘fth.thouctlul.-_ sk . .

The sepenification value of the ester was found %o \u o
30!.1 N m.x respectively for Swo deterninations,

p o
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(ave m.a) whereas the mm.an npoamuum muo , 4 1

for sethyl shikimate is £98.4

momdowmadhy@cauntﬂmmmn -

...s-nun mum analysis,. m ruulu arey
 0,0808 om, semple yielded 0.093 om, 00g snd 0.9885 OI-
.. - HgO sorresponding e 81452 pede of earbon and 6.87 I'o!o
of hydrogen nwtinh. RTINS RSP '
Oaloulated for . SN e e
c,a,&om,cooea, aﬂ 81,08 pess oardon M
.n“ Pe8y hydrogen.

i,
r
4
¥ .\"!‘MP{:“Y:‘ Aoy e e g Tt 0w :
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1) Pischer, n.m.z,.. m mums. u.. Helve Chime m..
17, pe moa.,{ m;. -




",.Egutim or Methyl ﬂkunnsg, rive pm of Mhyl -1:1-»4,2
Kimate were dissolved ll 18 oo, of methyl lodide mmoe
15 & £lask fitted with o Peflux sondenser, About 30 grems
of dry, powdered silver oxide were added in small mcuwn |
pmxm. sbaking the mixturs after each addition, The rescte
ton, vhen ¢nee started, was very vigorous, This was uodontd
by externsl seoling. After all of She silver oxide had been 8
sdded snd the upcntnom reasstion had seased, the uxmo
was Boated on a water bath until there was ne further tm
" tlon of silver Sodide. The methylated product wes separsted
by means of other sxtrastiom, and the ethersal solution was
dried over mma omtﬁ- ehloride, After the removel of
the solvent dy. dnﬂ.nluou. tm. m!nad an olly liquid.
' uhem alatilled b m. pressure and 210° dath temperature, '
e slightly nnoﬂ.ah m, was odtained., From aud.nn. this
" produet sesmed $o De di~methylemethyl shikimate instead of
" the tri-msthylemetiyl ester expected. e g
14 0,0028 Gms sample yielded 0,1277 Gms COp end 0,0413 |
' Ome HgO sorresponding %o 35,72 p.os carben snd v.u'. __
. peas Bydrogea respectively, g e B
i B 000676 Ome ssmple yielded 0,1384 Om. co, and o.e«
" ome B0 sorrespending 4o 88,84 Dess sarbon apd 'r.ns :
Pebs' hydrogea nomunu. e BT e L |
B4 0,0560 Gms sample ylelded 0,1168 om, oo, wnd 0,058
. Gme HgO sorresponding te 55.84 D.ss earbon ant v.as" |
p.oé m«agu nmouuln '

e,
it Bt ¥
R e e Sy ..



| : -’f' a8
cslcnhtcd fer . A PRI . , 1 AR
o,n,(ocza),cocen' m 8'!'.8' p.s. uﬂm nnd ..

?.Bﬂ ’.Ot m‘sn' N

caﬂg(oanﬂcn'"m% m M.&O PeCs tmoa M
o ‘ ?.ﬂ Ped !vﬂrum.

g 91; gg g ethyl gikmto. m sﬂu u mz.) ct notba‘.l *

oumu wae uuam in § ec, of mzmo. and sfter tho
lalnuon was ahiuod !.n an iao btth. 8,24 grams or 1.86 oo.
(3 mols.) eof qu ohmnlc were added dropwise mxo o
" shaking the reastion nizture violently, Pyridine hwdrochlw-
hh mltlllllod O\li. After lnvlnc stood ﬂﬂ' night, s She
mld!.no and 1ts salts were Cuulnc in diluted (8 or 10 3...)
sulphurie seid, leaving the bensoylated product as an eily _
leyer at the bottom of the solution, After this was u-«uu |
in ether, the sthereal solution was washed three times with |
diluted ﬂlphuru. uid, and then thoroughly with water Mil
_the washings were fres from aeid, When the ether was evapo=
Pated, a sticky syrup was ebtained, Prom the following ensle
Yoes, 1% sesmed %o be di-bmnyi methyl shikimate instesd of
| 1._ 0,0459 0m; sample ,l.ldod 0-1805 On, 003 and 0.0364 |
. 5;0 sorresponding Y6 67,21 pucs earbom and 8,54
Pete fydrosm vespeotively. | i
8. 0.0468 Om. sample yielded 0,1128 Gm, COg and 0c0228
h.n,omnapmmton.n Pece imus.u'f B |
pu. mw. | | | |

i




cnzauhtcd tw Lt ool
o,n,locoo,nglsmn, - are a.w Pals nrben m
| ‘ L hﬂﬂ vw. Mﬂ.

c,ns&omococ‘n,),cms are 66.0'! Pele uﬂwnnnd

wo e R : u.ns PeCe waroson.
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Acetone lotl_m_zl &kmtg. This au; be pr.p-nd by
.gthor of th. following methodst . i, i :
I, - A ni:!mn of 1 gran .r nthyl mnutn. unolnd
10 & ec. of acetone, m 0.8 pu or fused sine ohwm
wore warmed on e water bach for five um». until au of
the ester had gone into solution. Whem this was mt»oa M
sooled, the sine ehloride was pru!pttuhd with qnmuno
e pyridine., The scetone solution was £irst warmed on .
vater bath to remove the ulunt. and thea distilled mdu-
reduced pressure in am oil bath, A heavy, eolorless oil __
distilled 'mr under 4 mm, pressure and at a dath tanp-ritnro
of 820°C. The :hm vas nbaﬂ o.! um. or n.n Pess | nr. .' . _
the m.uul. ER O i |
mo one grem of amm shikimate was dissolved in B ecs of
ssetone containing 1 « 8 pee,s of hydrochloris acid, After the
mixture had beenm wm on & water dath for five minutes, the
bydrochloric 8014 was precipitated as lead chloride and r1le
tered off, The nmmc was m-u warmed on & water bath to
Grive off the exsess nlmt. and then d:lauuod under reduce
*d pressure in sn o1l bath. 4 solerless, heavy oil distilled |
- OVer ut 130-140°, under ¢ ma, pressure and 220° 011 bath teme
Perature as in the first case, The yield was abous 1 gra.
OF about 76 p.e. of the thmouux. _-

- Plesher also nportod this o-lamd a8 an ou, but ho

%taines it by az-uz.ung at o.s mm, mnmo and mo‘ bath
t"vu-m-. | '
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emkhug gidg. The uml estor of :umno u!.d was |

gixed with an exsess of ooncentrated ammonium hNnaldo in
o strong, glass stoppered bottles The mixture was shaken

yigorously for about 15 mimites, and then allowed %0 ﬂilllﬂ
over aight. u‘pe- evaporation of most of the aol.nns. . gel.n

umn un was obhtncd. iy
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| Ethyl ggiklmQtuQ Twenty 90.- of abioluta alaohoi mt
sefluzed ¥ith 10 grems of shikinie eold for about Sen hours,
using 0.8 66, of eonoentrated hydroohloris or sulpmris so1d |
1p the presencs of 1 gram of finely precipitated Ou as .
sondensing -ccuil. The filtrate from the resction ntxtwv

vas treated as aourﬂma in tho ww;ﬁlm of the uttvl

nm. The ester gan de purified by nmatunintim rm
.mz scetate. Yield about 9,8 grams; m.p, 92.93°, ERE

lmniﬂntton ﬂm of the ester was found to bo

500.1 and 290.2 in tws determinations. The thmoﬂ.oul o
upcniﬂuuon valne ru ethyl mnuu is m.n. PR AN
Carbon and hydrogen were detersined by sombustion,

0,06 Gme sample yielded 041178 Ome 00y end 0,0340 Gm. g0 .
| eorresponding to u.sa Pess sarbon and 6,48 p.e. lvdnanm
'eumum fop L s TS e T
eenetom,oooo,a, we is.«w Pecs serbon and G

- | 0.93 Ba. warosom 4

. pePropyl Shikimsts. It alse wes ebt.moa tn the seme
vey as the methyl ester, using O.8 sc, of concentrated nz-
_, phurte 201d as sondensing agent, It can be purified by au-
vew | Selving fn shloreform and adding petroleum ether te the .
Point of mbzuty. The onter orystallized either as -hlto |
. Plates or needles. Yield sbous ¥ grame) m.p. 68-70%, -
- Cardon and hydrogen were determined by oomuion.
0,0839 Gu. ssmple yielded 0,1096 Om, 003 and 0,036 Gno _-: _
- B0 tmupendtu to 88,46 p,0s oarbon and 7,48 pu. n
hydrogen.




Il

caloulated for . - .
caa,{ox) 5000053., are 65.50 Dol nrbu o4
7+41 prce hvdnsm et S

a8

pep-Bu y! _@_‘mto. ‘!‘hi‘ utu- is very n.auy ab- :
tained, Thirty soe of freshly distilled a-p-tutyl aleohol. '
10 gramss of shikimis esid, and 0.8 00, Of momtucut |
sulphuric eoid were refluxed for five hmn in an oil tmm.
By allowing the filtrate to atand over night, P reddishe
brown, orystalline mass was pnciplntod. It was muua
1 4 bus.nng 1%e n.'tntim tu ethyl acetate with m:.ul. ehu-
sosl. The yield was elmost quantitatives M.ps ua-ua" |
the saponification value was found to be 847,6 ey 365..8_
1 two 'dctimimtim (ave #41.7) ¢ The computed value &8 .
43,9, i Sty W g 3—_;_'* "
" Garbon and hydrogen vers determined vy sombustion, "
0,0812 Gm, wemple yielded 0,1073 Om, C0g and 0,037 om, )
Hy0 corresponding to 87,18 p.ds oarbon and 8,08 pess of
vater respsotivelys . . - e o

- Calculated for .o S
i — c,natmlaeooa‘n, are 87,39 pee, nrbﬂa lnd

"“ r ' L ﬁw*ﬁﬁvﬁ: ( " ?‘ -,_;_.‘-.L:.-' e -. ’ '.'..":'.__ ,.u p." mu“‘ ‘;'.“:{: i -. i LR

p:m; g Eto. ml was pﬂpnﬂé h t!a same -q

-y was the methyl ester, again using sulphurie eeid . tho

Wming agenb. The eater erystallizes from otlvl Motnt.

in shining pletes whieh melt at 67-60°%, B R
Garbon and nyarogen vere deternined by om-ezm. i




0,0853 Gme sample yielded 041197 Gm, GOy and 0,0398 Om -

Hg0 eorresponding %0 80,03 Puse earbom and V.94 peos

hydrogen ,rupuunly. e : : :

Caloulated for .

a,n.(om,aooc,nn are 80,01 pse, sarbon and
' 0-80 Peo, hvdroson.

¥

Attenpts So prepars the nhm:.tu of mthal., b&nul,
snd gereniol were unsuecessful. Bensyl aloohol, when heated
with shikimie aoid in the presense of 8 p.e, sulphurie aeid,
7ielded an oily liquid with a very plessant sdor, doiling
sbove 290°, bus mot mit'uttlaa 3
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Pihydroshikimie Aoid. A
| . ; . 1)
pihydroshikimie acid was firet prepared by Ryk ",

by means of redustion with sedium smalgam, In 1929, Ches
ebtained 1% by catalytie reduotion, and in 1934, HeOsLe

" 'mmmmmu the aoid obtained from the hydrolysis of
aethyl Aihydreshikinate which was prepared by the hydrogene
etion of methyl -mgm:: with Pd © BasO, as catalyst. 5
Recently, 1938, Pischer again prepared it directly dy
mesns of reduction in the presence of P4 eatalyst., Both
sethods, viS., that with sodium amelgam and the satalytie
reduction have been repeated. It was found that the catalytie |
reduction gave good results, Instead of using palladium
black as Chen d4id, platinum oxide was used as satalyst,
After a preliminary experiment, sloohol instead of water,
as Chen deserided, was found to be She detter medium for :
this purpose, Platinum exide seems detter than palladium
black a8 & catalyst becsuse in using platinum exide, the
Peduction ¢an De completed within three hours, instead of

_ Ahres days as Chen peperted. The Pesults and the details of
the procedure are hevewith givems UV i i

- Preparation of Platinum Oxide.~ In & 150 eo, poreelain

Sasserole & solution is made of £ grams of shloroplatinie .
%14 and § so. of water, To this, 80 grams of sodium nitrate
e added. The mixture is hested gently ever a Bunsea durner
W4 gtirred with s glass rod while the water is deing exe
Pelled, The residue is then heated ss high as L» possidle

-




wikddd

' again sonsentrated and chilled, with & seeond erop resulting. -

gith the flame until somplete fusion Sakes place, atlrungé 1_

ond heating are sontinued until She eveolutioan of $he exides

of mitrogen has practicslly ceased. The mass is allowed to

o0l while stirring, snd 80 0oe of water are sdded., The

wm. precipitste whish remains undissolved is filtered s

off and washed free from inorganie salts, The pnduat tm

grepared should be kept in & desicostor until needed,
 Reduetion of Shikimie Acid.~ %o & solution of 8 gvm

of pure shikimic acid in B0 se, of 98 p.e, alachol or of

wvater, 0.3 grams of platinum oxide ¢atalyst made as adbove

vere sdded. The mizture was redused under 26 te 30 pounds

gressure of hydrogen in the spparatus described by Adams and

Nervel, The redusticn vas sontimued until no more hydrogen - |

was sboorded, Al‘tcr Shc rmoum was fintshed, sbout two or

three hours, the uttlnc was tntnd off and dried over

sulphuric acid in & desicsator where 1% was kept for later |

wse, The filtrate m mowmm ntw by d&atuhuu

wnder diminished pressure er by evsporation in a vaouum desios

¢ator, Whem the comoentrated solution was ehilled, the dihydros

. thikimie goid erystallised out, It was collected on a filter

end washed theroughly with 98 p.os aleohol, The filtrate was

The yields were different, depending upon the medium used, It
Vas found that when slcohol was used as the -ouﬁ. sbous
0.4 grams, oF 8 Det., Of awmutdnnbh residue vas ieft,
The yield of dihydroshikinie acid was sbout 92 p.e. If water
Va3 used as the medium, the amount of m-crntaniubh ]
Fesidue was larger, about 1,& grams from 8 grams of lhmdo



oy

ecid, o 88 pios The yield of pure dihydroshikimie aeid . .

was only 78 Pess of the theoretical, The dihydroshikimie -

‘ ° Ed.:]“ Ly
s01d thus obtained melted st 160-181%) , s 18,0

_ 7his wold fs mere soluble in water than is shikimis
soids IS erystallises in irregulsr plates. Its physiesl
properties as desoribed in the literature ares R

Investigator Nelting Poimt [,

A TR AR S TR
Eylmaa . am® . elspaes®
B¥o Ohem 180° e 12,8 ab 26,8°
NoOsLe Pischer  176-178% 180° = & 13,45 at 26° -

\

arfe. e,

b A R, ¥

1) Bylman, J., Bor,, 24, 1287, I‘mljl

Flscher, H.OuLey Helv, chim, Aota, 17, p, 1202, (1034)s
8 piﬂm' ByOoLey Helv, chim, Aste, 18, p. 1208, (1936)- :
) Unive of I1l, Bulle, 20, Noe 8, ¥e 3, Do 61, (Adkina, He, .
Practice of Organie Chemistry, pe 277, (1088))e =
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galt! of Dihldrnlhlkinﬂ.d Acld,

For & bﬂtu mnum .r lhl.tl.un ntd. maﬂmr .
yith more or less related acids, 0.8, quinie acid emda ' - SRS
gallic soid seemed desiresble, dut adove all with dihydres =

shikimie aoid

BOKC (1)

. eu:m ni.d

l
/7 N\

ng omy

. BOHG  OHOM
AN

~
omOR

Dibydroshikimis
5 acid -

@allie seld

The mqanmn-u uu uo‘ in ih. pnpanua ct
the salts to de descrided was made By ucnnu ndaeuom -
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salts of Metals
—

I:% m&ommﬂg- m- m& was prqm-n hy

the sction of the ::M cn 1ithius eardonste in the wum. -
of water, !'ututam of the water resulted in . mcnxm '
pesidue which was puttha by recrystallization, - S
The product was heated o no' mtil of soastan$
wolght, o |
- 3o 0;1161 Gna 1m 0.000 M amnpandtng te 5.55 p... ,
- of water, : _. o _ _ _
2. 0.1068 onm, un 0;00“ Om, mnwiu to a.at PeOs
of water, .
_cmt..arw SHeS: W) __
0.35(01!) a(mt) 4 N mm 8.68 pesy of water | .
The numu sontent was htmxnca by uxshlnc it .
MgsOe . YET e
1, 0,1081 ﬁm ﬂow o.oam. On, u,ao‘. mom
o 3.78 peoe N4 . L
2. 0.1009 =, yielded 0,0200 Om, u.ao,,. qmnpondin.
te 3.74 pees Li. :
_ emtod for

B 0633(03]‘000 R equale ssevnesace 8:8) Pty .,u

'54

b rgnn, ,, e e,

Mimn Di_hzdroggl_q&to. m “utruuntzn ot u.hwdro-

- ohildimig ssld with sodium hydroxide, weing phmlphthahm

@ indisstor, long Plates o p*mhr srystalas resulted, These

‘a2 b purified by recrystallisation from a nnmu smount or

Yater and washing with aleohol, MR i
The amount of water of erystallisation did nod 'mu_ |
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gith .mm* one or twe nnhmlu. i

1. 08000 Om, loab 0.0988 ﬂno mcpnndlns to 11-15
PeBe Of water . - ©
8. 0,1760 Ga, los% 0,0200 o-. mop«ndlnu to n.ae e
' 9.‘. of “m. : _ R
gomputed for AR - Yo
Bqﬂa(mm !lol’D oquals secavessee l.& 'oia e
. OgHg(OH) 5000 Wa, uu,o 0quals seesverce 12,10 Pe0s
The sodium gontent was determined as sulphate, |
1s 041777 Om, ylelded 0,0838 Om, n,ao‘ mmmm
0 11,57 pees Ry ' SN
2¢ 041560 Om, yumu 0.0860 h. 'lsw‘ mn.pm E
%0 11463 pets e SR
Computed for .
o.n.(om,coon esssessessasesessrrene 11.61 Pete

'rotnnzufu gg;dronhs.kintt. m- ult vas pnp-nd :
1ike thq oodmu nn. It ornnul.nd h plates whiech osn
be ruryataniud fm s minimum mt of water, Vhen _
heated teo 130'. no 1088 in weight was ob:u'ud. The potno |
sium was determined as the nlphnto. L e
| '_ .,..‘ 1. .1201 Gm. yioldod 0.0481 ea. of xzso‘ oanuponding
# “in t' 17,98 ’... K. RIS . SEES
| 80,1211 Gm, yielded 0,0498 Gm, of x,,so‘ mnm
" %0 1883 Peos Ko t . B
cﬂlmtodrwr;___ o | S
CBg(OH) g0O0K sessscesscvsssossvenee “n" Po.ﬁo Ko |
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gilver EM mtg. This u).t weas prepared by
wbl' deccmposition of sodi'm mmmmmo end silver

pitrate. The dihydroshikimic seid was first meutralised with
sodiun hydrozide in aqueous solution. Then, the requisite
ount of 80114 silver mitrate was added, The mixture was
;naken until the silver nitrate dissolved scmpletely, After
the solution was filtered, aloohol was added to the point of
turbidity. While Deing ehilled and stirred, the silver salt
of dihydroshikimie soid same ouS, IS was filtered through a
ferce f1lter, washed thoroughly with alsohel, and dried in
o vacuun desicsater ever sulphurie 801d, The salt was ob-
tained ss a white, erystalline powder which became somewhat
drown after standing. It was not stadle &t higher temperatures
and decomposed to & Dlsck residue (AgO and G) when dried ab
100°, For this reason, the weter of srystallisation of this
881t could not be determined dy drying above 100° in an oven,
| Analysis yielded the following resultss
1, 04,1018 om. :um‘ 0.,0364 Oms Ag» MOM
to 35,03 pess ASs 5 _
Be 040545 Oms yilelded 0.0194 h. Ag, emupmm n
uuu.up.c.u.' R
0350(98)3000“ onuuucuunuouu 88,14 ,o.o Ags
9333(0!)800058.!30 uunuutcuuuo 88,88 pecs Age

mum_m.nm- ™ v  obtained v m“u ai-
hydroshikimie acid with freshly precipiteted eupris hydrox-

ide suspended in water, A very desutiful, green, orystalline



’,moc resulted wpon m wm evaporation of thc 57
siitrate (from the exocess suprie hydroxide).in a Yecuum
dosicoator over sulphurioe acide It was insoluble in ll“hﬂlt
o V88 gopm shikimate, I8 dissolved in gonoentrated alkall
ﬂehént the precipitation of mﬁo hydroxide, The aqueous
solution of the nlt was mu. m in m pnunu ct nmu.
it turned dliue, _ . '_ o
When analysed, m rouuu. results vere asm:

1, 0,1061 Gm, gave o.om am ouo omupmm s- =
15.28 peas Ow. T R

8. 0,1049 Om, nﬁ 0.0803 h. m mmdm to :
__ ' '15.30 Pelse m._

Caloulated for e b e e e
(CgHg(OH) 5000)g08 sssesssveosesns 18,37 puss OWs
Magnesium Dihydroshikimate, 'm- was prepared from ;

nsgnesium cardonate like the lithium selt, Unlike the m- .
Besium salt of shikimic meid, it fs mot hygroseople, =
- The water gontent was determined in the usual m. |
l¢ 0,1032 Om,. lest 00080 am, sorresponding to
4,78 peoy water, . B 1 ,, g
“ 8 00,1152 Om, lost o.ooaa en. um-pming to
Bl BY ke um. R PRI
Computed for B R PR R
(CgHg(OH) 5000) MEs B0 ssasesssssssasaes 4089 Pose. -
The magnesium content was determined as the oxide,
s 0,0088 Om, yielded o.ouz Ome Ng0 momm
to 6,88 p,e. Ng,
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8. 001100 Gme yielded 0,0121 Gms Mg0 eorresponding
to ‘l“ '... u. . ‘ T A
(UGB.‘M;W) n tesesssserevesesives .ow PO‘Q
eLa-J .
galoium g;ggo-mmn. m- vas m vy mtuusm A

with either nn: of uu w saleium sarbonete in the m-mo -

-“ vater, It was m“tod h’f wuipnatiu from 1ite m.n- |
trated aquocll solution ﬂth uluhala Ml wlrnd. ;lt Ill
obhinod as 8 pmm Ww _ o ‘
 The water was deternined in the usual nr. e ¢t

1. 0.1060 o-. mt o.oou o-. mospmm te ‘.cn p...'

of water, L
, 2. 0010‘7 Qlo lelt G.OOC‘ M mm to ‘." ’.°’
of ntw. | | ._ .
| ﬂa-;mtod gap U AR

le.n.(om,ooa}.m.n'o uonuunnu 4.41 pooy
The esloium gontent was determined u nlphntu _
1. 0,1011 0m, 7ielded o.ow on, a0y sorsesponding.
80 9,88 Peoe C8s - . .
8. 0,100} On, yum o.oua Gnq o-ao‘ mrupmdm
.- att 10,84 p.o. Olo ' ' - -. o
'm‘“ - s i = e

(035;(0])3000)' Ca oitamnuuotoocnuo mcﬂ D.Ot 4

Strontium gil_lzdronh:kimtn n was made br tho mtu
¢ dihydroshikimis aoid on strontium earbonate in aquecus

Solution, The salt was obtained in srystalline rou_-. I8
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an DO puru'hd hy ncrnunuctlm from water, When ana»

jysed, the following results were au:ma. vy 1
1, 040840 Glc sample 10“ o,oou Om, omnpaadm to
.68 Do Of watew, . - o gt e
g, 0.0849 mn. eample lost o.oou on. cmnpondznc to '
9,77 Pese of nun e
~ Galoulated for | | L e
(0‘30(03)3600). l‘!n!ae teereossvrssees 3.95 Poﬂo ﬂgco
‘ (c‘ﬂgtﬂmaﬂm)‘ 8PeBH0 sscesccrcacce Vtﬁﬁ puco 8500
The strontium content was determined as the -uphau.
_0.0?‘!0 e-. ﬂoldd 0.9&3 Gu. n-ao‘ mnponding
%0 10.86 Peoe oo T

X
LY

8. 0,0798 Gm, yielded 040330 Gme 8280, sorresponding | |
. t. ’6}3’ ’... ." : "lini;:ft '¥..__ ; ot ;.;? .J.}

(0550(0!)30@"” Qoona.tuntood;u\ooo m.m ’oto Bl'n

® It was tmd that cn‘.l.r i mu of water of maunuauu 4

mmboeumorrmmnultonkmmmmat
M°rwmm.nmurmnxo:tmnzwor

Srystallisation, the salt must de kept lt_ _n tcnpqumc of
g 130-155' fov several howree e

T R , .
LERSR

5 Q;_l}zdroahikimah. When amanmkm. uu was
‘nhﬂl to react with an excess of darium sarbonate, darium

’ “hrdnlhﬂtmﬁ wvas formed, 8ince the salt was exoceedingly

oluble in water, 1t was difffcult to erystallise. Whem an
‘queous golution of 1% was evaporated in s vaouum, & thiek



| _ . 80
m.up rmma rhlch. upan !'uthw elimination -r nsu-,

peceme & jollied mass, Whem this mass was utmu vith ale
oohol, & white powder settled out, This was filtered out
snd dried in & desiecator ever sulphurie asids | _.
| upon mhlu, the following resulte were Munodt
s 0,0977 Om. lost 0,008 one mnnpondlnl to
| .sap.normm.-- SRy e T
2. 0,0079 am, los% o.oow ﬂn. tmmmnns to
€.84 Dese of water. el
ealouhtd for .. e T
(GgHg{OH) 5000) B8 .BR0 svvsvssessessss , 6,88 pucs o
m m!.u uutnt wes determined as the mlphtto.
B W 0.0915 tn. yielded 0.0435 Gu. BasO, eorrnpoad&ng
%e £27.99 Pess ’lc--. e e A e T e e Ty ‘
8. 0,0018 6m, yielded 6. 0488 cm nnso‘ mnmm
to £8,14 Pess lla.‘ T e RS
Galeulated for ' o "'_ s __  :
| iﬂ.ﬂa{omaﬂﬂo)sﬂl WINGRQEEDEEES ”-19 Dcﬂ. . &
. Eike for the strontium ult. the determination of uta K
of erystallisetion was carried out at 130-135°, It was found
that o 220° nly 1 molecule of water of m-unu;uu was

lead 2. ggldroggk‘imtc.‘ As in tho. preperation of m lead
shikimate, this salt was made by the sction ef dihydroshikimie
*01d on lead carbonate in the puﬁn of water, An amorphous,
brittle mass was obtained upon the imtin.m evaporation of
?h' filtrate (from the axeess lead earbonate) in & vecwus G
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semm f

T
&
3
".

sesioostor over sulphurte a014, I¢ Lo unstedle ab mm 61 |
gemperatures, hence 1its nﬁw of m-unsuexau has bm_
ssloulated from the following uulyun a ,; ' i
1, 0.0833 Gm, gave 0,0218 On, » 080, m-pmm o
87,86 pese We . NTRTRER
'8, 01063 Gme gave 0.0415 ea. nao. mupmdinc u
..'360”’&‘in RS T HL :
3. 0,0868 Gu, gave 0,049 au. nao‘ mrupmdlns eo '
= 87.48 pesa PO . ' '
Caleulated for .

‘QGIQ(MMIPQW ttmnoooamuu B'V.M Pate ”0. |

(9633‘05) M, ﬁtmsc sessessnsenes “qeo PnO. ’bt_ B

gm D mgmmtg. This was prepared Dy the sotion
of dihydroshikimic asid em sine esrbonate in aquecus solue "
tion. The salt produced was exeeedingly soludble in water,
and 1ike the darium salt, it sould de orystallised only with

8 g0od deal of difffculty, When &m squecus solution ef 1%

¥as concentrated in a vaswmum, 1t betame -a thick nw whieh
Ypon further removal of water becanme & gololm mass, o8 m

~ the buun salte It vas ebtained as & powder by nm-m

this mess with 98 peas alochol, filtering, and then Mlﬂl

1% in o desicostor over sulphuric acid, The salt is unstable .

¢ highew temperstures, sbove 100°, hence ite water of orystale
lization eannot Be determined by the usual uthod. 1% ves oale
vnhtoa from the roxmm amlyuu ' :
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4, 001221 om, .ﬂlph ymm o;oan one m .qu.vum

01‘0“9.‘.”0 R

'8, 0,0484 Om, sample :um Os 0OTY Gme B0 oqunx.a'

U ge 34489 p.e. zn. o

. (05%‘03}3000)'53 evseenssesssens 15'7‘ v.u. tn.
(csn,)an),aoo).n.n‘o asscosseses 14448 peo, _3"*_ -



salts of Ammonia and Eblﬂ.h‘lttﬁ Agmhg.
Ammonium Dihydroshikimate. The salt m prepared by

peutralizing an agqueous solution of dihydreshikimie aeid

with smmonium hydroxide, weing phenolphthalein as indicator,

7alike the smmenium shikimste, which erystallised nn.' m-'
sonium Gﬂuﬁruhiuuto vas & thick, syrupy mbltuuo.

Beswylamine Dihydroshikinste, This salt wes prepared
from neanmylanine and dihydreshikimie eoid in alooholis solue

tion, end like the sorresponding shikimie acid salt, it was

s thick syrup, | | it
Bensylamine Dihydroshikimate. The salt was prepsred

as ut that of densylamine shikimate, du$ unlike the httcr.

vhich was in good erystalline form, the mnlnnu uhydro» B
shikimate was obtuaul as a thiek, bdrowmn mupo

| Godeine gxgdro-hikmu. The salt was prepared by
~ heating equivalent amounts of base end seid in alecholis

evw | emedlar plates which melted ‘st 201-203°,

0.3081 Gm, sample yielded 0,1928 Onm, das¢ eorresponding
%0 62,58 p,cs of base, and 0,1228 Om, of mmmonium dihydroe
shikimate scrresponding $o 36.35 Dees s0ld, P
Computed for s L s T

GralosOxsCalalOH) <000H 18 ©2.96 poss dase.and
18%21% .n,( | 15 " B1:04 pecy soid.

-solution, IS erystallised well from 98 p.d. ﬁ"hﬂ ) "‘""' L

Por analysis, the salt was vmlwd into ln mnt



guinine Dihydroshikimste. This salt was obtained from
,qus,nlont smounts of gquinine end di&druhtkhto acid in |
sleoholie solutiom as in the preparation of the other alkae
joidal salts, It erystallised from aleohol as mt.u&u:.u E
slates mized with & powders NePe £00-208°, s
~ por snalysis, the salt was resolved inte u. oeuponontu
 0.3250 Om, sample gave 0,210 Om, of base nmupendins :
to 64,8¢ peoe OF buo. and 0,1258 Om, ¢f ammonium die
hydroshikinate eorrespending So 35.86 Dee. of astd.
'Oﬂpﬂtﬁﬂw S ,. : s o |
ewn“ogn,.e,n,tom ,coou 13 €481 p.os of base and
35,19 Pess Of nu.

1 2 A Tl S

ggtnldim ngdruhikmtg. ™his 821t was .htu:lnod as

s yellow, gelatinous mess from elooholis solution., Whem ree
crﬂéunuoﬂ tni asetone, howsver, 1% sepsrated in the form
of prisms mized with powdere It melted at 171~172% -

" For snalysts, the salt was reselved into 1ts mcntn
0.3281 Oms of sexple yielded 0,8120 Om, of dass sorrese -
Ponding So 64,68 Do of base, and 0,1269 Gm, of soid . |
(ammonium salt) m-pmm to u.'u Pets of free nu.

L cm“ for N e £ st S S R
B emn“o,-,.e.n‘(ou) 000R s €6.81 pses of dase end
- 86.10 Pe0s of um.

inchonino l)i.gdhothikimth T™he talt was obtained ap
& thiek syrup from alooholie solution, dut 1t changed inte

S erystalline powder.when stirred and warmed with acetone,




sbe produst s obtained melted at ms-xoo'. | - 65

. por snalysis, the salt was resolved inte 1« oupmtu
0,3178 Gms sample yi.ldod 0.8003 Gm, bm mntpoud:l.n.
to 63,09 pee, -_ o ' ' '
'cuoumua for | S T
| cmx,.on..es“alom,ooon s 02,87 Pess of hno. ..

ginehmxdm ggdnnmnmto. The salt was ebtained \W’
heating equivalent smownts of sinohonidine dase and dihydroe

shikimie scid in aleocholie nlnnen. It erystallised from
hot aloochol as vory fine Mlo{ um with powder, 'l‘h.
salt melted st 100-101°, P s o
For analysis, m salt was n-olm tnio su mmtn
O.SM Ons semple ylolﬁd 0+8014 Om, of Dase eorresponding
te 62,80 Peds of Base and 00,1301 Om, of ammonium uhurdn-
shikimate mmpeadm to 50.99 Pety of acid,
| Caloulated for PRI g
cmnneu..c.n,lon} 30001! ll. ll.ﬁ? p.o. of hno m
_ 87443 Deoe of "1‘. 58
| gtaem!a' '.. D g;!iaumm;gc. This was prepared in ele
Soholie solution as in the cases of the othes alkalotdal
%alts, It was purified dy recrystallisation from a mixture '
of uotiac and tiuhcl (19 1)y from wvhich 1% separated in

the form of roehnsahr Plates, Mepe aaa-aaa" lomm-oc at
wey, .

Yor m];r-h, the nlt was nuxm Snto 1.“ mmtn

0,3228 oms sample yielded 0,2114 Om. of Dass sorresponding
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X7 “o" PeBe Of bass Ili‘ 0.1211 Om, 0’ ammonium ﬂlm- 66

nate corresponding te 34,81 pes, of asoid.
caloulated for . .
e,lsg,o.l'.o‘n,wm,om 1s 65,51 p.es Of Dase and
34449 pose of uza.

g!.oéung_ gigdroﬂkiy‘tn !ho nlt was pnpuod fN-
sicotine dase and dihydroshikimis soid in alooholis nluﬂon.
A drownisheyellow, syrupy _ubsimo was obtained, Mmqﬁ ~_
te erystallise 4% failed. | » TIRes

s el AL R g




B2
othz; moamgu, This was pnpuod by tht un-

1ytio reduotlou of methyl shikimate. FPive grams of uthyl
shikimate, dissolved in 50 co. of slechol (U8 Pets), were
reduoed under s pressure of 26-30 pounds with platinum oxide
a0 oatalyss, Just as in the preparatien of manmm- :
_soid. A solorless o1l which n-un-a Between 180 and ezo'
mnﬂm ummmw”nod.mu:.Mmm e
of rofraction of 220 43,8088, :".' 4
~ Both urboa and bﬁrosu mo datoﬂdnoﬁ by nmunuan.
0.06? Gm, II!PIC yielded e.xoat Gm, 00Og and 0,0387 ﬁlo :
 Eg0 eorresponding te 50,91 pess u-bo-q.u 754 Duse of

water rupmiwly. T _ e e 7
* satinasned for :.'
L caﬁawﬂ)ma. are 5.90.53 Pe8s Sarbon and Ry :
L R i | ' . P 9.8‘? Pete w@u“’

| 16 vas rm thn the methyl utcr was more n-u;
Yeduoced than was the shikimie acid. Por gomplete nﬁuet:m.

_Whmmdnmum-mvmuodrwlpmd
_"t", _—

SO o T 4, R ‘f .‘:" -'.'r:.

Puohu' M that rhn mthyl dlhraruhluuta wu ,'
4’--%11106. the mnapmm mtem resulted, SR

1) mm. MeOeLe, and Muhnt, Gsp Helv, Chim, Acts, .
1‘?. Pe J.aoa, (1934.). . R )



_&&nah&k&uig Rydraside. This was pﬁpud alt. tolmgss
_ one gran of noﬂ:ql dlhrdrnhikinh was heated m [
reflux sondenses for Swelve hours with § ec, of sbsolute -
slochol and Oo3 e, of hydrasine hydrate, After eooling md' |
stending over nzsht. thn unpma sppeared in the rm or
jsrge orystals. These wers filtered off m-rnmtantud
from 95 Pe0s aloohol, They melted at £00-201%, The u-pom
. was reported dy nulur}m ncordul its mlttng point as
300-801‘. It hu the rmu: i e A |

%n‘wm mn’,. T

Placher, H.Oule, Eelvy Ohim, uti. 17, Pe 1804, -uea.n'._: :
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g At

pihydroshikimig Amides This was prepared by shaking -
gethyl dihydroshikimate with econcentrated Mu. As in
the preparation of mnuc mdlo. & gelatinous m-umo

ves obtslnod vhich eould not be mnulnnd. e

Fo ._%353}2‘;,";‘!&‘_.?? oy




pilydroshikinie Aeid leotomes . o

This eompiund m first prepared ‘? Huhw? Bias no- -
sedure was modified te read as followst - £
one gram of dihydreshikimie ulamhnhdmmtn '
vath, The 20id melted when $he Vath resched 185°% It was
held at this temperature for & fow minutes until the nelted
scid Dedeame a homogeneous nquu end gas duddbles were nﬁ
longer evolved, It was then distilled under a pressure of
$ mm, with @ dath tﬁp-nm of 840-880°, The untulatlﬁ
vas very im. and only . inall amount of m-hh'mo dees
pesited in the side~arm of the u-suun. flask, These were
- 4iss01ved in ether, and upon evaporaticn of the solvent,
bomttml orystals remained, The yield was very poor, -m:
only 0.3 grams or 20 pe.e, Deing obtained from 1 gram of m
hydroshikimie seid. Mep, 148-146°%, e A g
© Piacher reperted the melting point as 246-147° na

() :° ¢ | ua;so. o

1) Plecher, H.0oLe, Holv, ehim, Aota, 'S, Pe 1200, (1938),




e

e .‘"u}‘{i:,mﬂ:"'_y;’!_:;-'. LIRS ‘

pusestyl=d arosh 14 Leston .
' m grams .t m«mm- utd wers boihd 'tth l
so. of soetie acid anhydride en en il bath for one hour,
ehe mou acetie mmo el- mu was then 4istilled oﬂ'uh
foe residue was Saken up with kot 98 p.e, sloshol from
which desutiful long, mmx and Pectanguler plates i |
erystallised out upon eoccling. These were then purified b',r
recrystallisation from al.ooho!. The Ow se obtannd
melted at 4:-}-145' ' A SR B
'Pischer prepared this .wm h the same uy. !ho
melting potns Pecorded by him vas ua-ue' with 7

PR -.r-.-_,.;ur:‘ .

1) Pischer He0eLes Helv, shim, Asta., L5, Pe 1210, (1938)e _“
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griscetyl-dihydroshikinie Acid,

This wae prepared by the muen'or triscetyle .
shikimie e0id with acetis scid as the selvent and ahth_un

oxide as catalyst, !ho reduotion was carried out jw{ﬂ u I.i Sy

the preparation of dihydroshikimie uld.'_lt was & Jellyelike
sase as was $he triacetyl-shikimie aeld, and was distilled
under high vacuum of 1 mm, pressure and a bath tempersture
of 200-210%, The seid value, in two determinations, was .
found to be 170 and 169.8 respectively, while the theoretie

esl 801d Velue ealoulated for OgHg(OCOOHy)4COON 18 169,

This sompound was prepared by Pischer (1) by decompose
ing triseetyl-dilydroshikimie acid anhydride l_'ith potassium
serdonste, L i | e

R o

I T

(1) Placher, B.0.L., Helve ohims Acta., 1, pe 1209, (1935),

R it sl M s et



!x.-iaoo' 1-4 oshikimie Chloride. by : 7 3

This was prepared dy _ﬁattn;’ triu&otywhwdrum. -
,,Q with thionyl -hlorm {6 grema of ssch) on a v_an'r bath
for two hours, until prectically me more BOL end ia,' came s
off. The resstion mixture .uu then distilled under rodnéod
pressure on s water bath to remove the excess of thionyl =
enloride, if any, The yellowishebrown, 1iquid residus left

.
s

in the flask was mostly triscetyledihydroshikimie -nzuvuo'.
This was reserved rn tho ynpuuun or the mncpondtna
snnuo. | |




N

eriscetyl-dihydroshikimis Antlides =
It was prepsred by hesting the 'triua'tylcdmo.ﬁimu
shloride previcusly mentioned with aniline, The m.m. g
product erystallized from aoohal in thc rom of lndlu
yhich melted et 148°%, RSN T
_ Hnmlgopwloa tho unm )otnl of this ommﬁ
o us-wr‘. R | I8

SRR R N A S e I R T O S e e 1

Placher, H,0vLe, Relve Ohll. ‘otp.. | '\g’ Pe 1809, (1938.)

#A e

L i P

il b e i <

il e ot 0 s i B e i A A
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| Acetone mo Acid,
" ginee mnﬁu acid ia eclosely related to guinie aeid, |
the eorrespending eompound, acetone shikimie acid, correse
pending §o seetone quinie seid hish was first prepered by S
nubor”m expested te be obtained, '!h%; was first pnpgnd E
vy Chen 1im 1989, end by Pischer in 1035, By modifying
chen's method, & product with better yleld, about 80 p.d.;:’
‘was obtained, | e
Pive grams of freshly fused sine chmm. were dtnolvu
in 80 ec, of acetons. To Shis solution, 10 grm of shikimie - "'_
esid were added and the mixture was refluxed, uth"uoaitml ,': |
shaking, on & water Dath for 80 minutes, All the shikimie
s01d went inte solution, After filtration, bemutiful shining
plates of scetome shikimie aocid were sbtained upom eooling, |
he y1e14 was 10 grams, er 81 p.c. of the theoretical.
Asetone shikimie acid eam de purified bY umltmuat:u' : T
frem asetone, The mtﬂoﬁ product has & melting poull of
18¢-187%, : |
,..anunmcm-gwmuumum
g q Solution, IS was found $0 De R63,8 and £61.7 for twe w
ttions, whereas the theoretical acid uzuo of

e-,nwo‘ + cnsco cn' Q n,o ¢ l&.l

Acetone muuu scid esm also de napnnd by Mm
Wikinie asid in scetone solution eontaining 1 er 8 p.os of
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pydroshlorie s0id, Por examples 1 gram of shikimie astd e
aissolved in 10 sce of 8 1 or £ p.as solution of hydrochlors
1e scid in agetone was Pefluxed on & water bath for one i
M, bour, Until a1l of the shikimie aeid had gone inte solus
K tioms ATter $he 1iquid was filtered and eocled, the asetone
| shikimie uu mumnd oud in shining plates as in the .

first “"'" SN AL R
s. “ I ctl_:z;ctien of gectong mtms As a. onc ulf of motmc [

shikimie 2014 was dissolved in ax excess (3 uhf} of utlvl Y

10dide sontained in & flask fitted with & reflux ecndenser,
and then, 4ry powdered silver oxzide (1.8 mols;) was added in
T small, suscessive portions, shaking the mixture efter each
sddition, The »esstion d1d met begin spontanecusly, but eould
Lt b induced Ve by heating gently, and when ence started the
resstion was very vigorous, It was moderated by external
scoling, After this initial reaction hsd sessed, the aueuu
o vas heated on & water bath until thers was no further formee
tion of silver jodide, The methylated produst was them sepas
rated from the silver iodide w mesns of extraction with |
PTNS '*h». After the solvent was removed from She extraet, an v
,,.n ‘ ‘ *1ly 11quid remained, This was distilled ab atmospheris prn-
:f W fure, and two fractions were scllected: one distilled ever
s Yetween 98 and 100%; the seecnd was sollected above 100°,

X After standing for & few dxys, it was found that erystals in

the form of needles melting at 114-115° had sppeared in the
first fraction, bus mot in the sesond, When doth fractions
¥'e atirred with ether, more of the same erystalline sube '




\,‘

,tance ves obiained from eseh, These were filtered off,
gashed with ether, and their melting points were Getermined,
7t was found that the erystals odtained from the twe differs
ont fractions had the seme melting point, 1u~m‘. Whem

sized with an euthentie sample of methyl shikimate, m.ps
114%, mo depressiocn of the melting point was cbserved, the

7

e liquid fraotions left after the removal of the u-nuh' were .

found to De & monoemethyl ether of shikimis scid whieh was
g soludle in alechol and ether, But mot in water, Their seid

values were determined;
~ Prastiom 98+300°  Praction above 100°
G ggy et P TIL  gaey
80Tt 3088
_298,9 e 318,86 .{ ‘

| Av, m.l_' : e ,-m" '
© Galoulsted fer T APt L
-+ OgHglOCHS)(Og e0s (OHg)g GOOK sesses AoVe 846,1

L QGWH. (ﬂmm Sessessnesesensse AeVy m". ' '-.:.';_‘

Wi ‘ ,-‘ r_.-‘.'!’.'"!‘i%‘_:in'p':“-"ﬂ'll;"_': SR |

1) Plecher, B,0sLe, Bare, B4, ps 775, {2921), . .
%) Chen, 8.Y., Am, Jour, Pharm,, 101, p. 602, (1980).
%) Fischer, HeOsLe, Holv, ohim, Actas, 18, p. 1210, (2938) ¢
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ealouhttd for

 Salts of Acebome Shikimis Acid.

| Sodium Asetone kimate, This salt was obtained hy' \'

geutralising acetone shikimie aecid with sodium mm.' |

the produst was & cmuu!.nc powder.
Analysis yuu.a the following ruuuu e
1. 0.2888 Gme gave 0,087 u. ugae. omo-pmm to
9.7 pess Bae oy G
8. 0.,2138 Om, gave 0,009 e-. ltgnﬂ‘ mn-pondin; to
9.60 pess Nay et S
~ Theoretical percentage for the formmla S WREERY
cgn.w!!)(ﬁ. mwﬂa’g)mou ie o.'rs Peos '.

gctnamn Agetone Shikimate, This was ohto.s.md b-y neu~
tnusm acetons shikimis soid with potassium hydroxide,

' The salt erystallised ia plates. .

Anslysis ylelded thc following resultss - -

. 1s 0.88508 Ome gave 0,068 Om, xgso‘ m.mtn( to

IB.“ Pebe lo

' e.n,(ox)(o, ;c.(cnb)i)m uu,; pese i

comor Autom ;ﬂ_;ndmtg. nm ult was m-oplnd by m
“Han of acetone shikimie scid on freshly preeipitated '
Suprie hydroxide. The product odtained was a amuum .
Powder with a greenisheblue solor, Like sopper shikimate

T

i AL ey 5.1 R

e e e

il

e o O e b

PP P LR SRR 1 . LT

it Sl . v P . L



‘,‘ eopper dthydruhtkhﬁa. it oan be Alssolved in mm-'? )
grated alkall withous the precipitation eof mru hrdnudo. :
 Analysis yielded the following results:

e 00,1018 Om, gave o.ou? Ony Gu0 urnaponun. “
| -n.up.o.cu. et AN, |
2, 041017 Om, gave 0,048 Oms 0u0 mrupmm to
1 peescu, Goeiceh i
Oaloulated for e
(cglglOM(Dg mtﬂls)')M)‘OI *esessness 18.99 ’..0
(Cqlg(OH) (O Cs(0Hz)g)000) 08 +8g0 eeves 18.00 Pess
- (CgHg(OH) (Oge0e(0Hg)g)000)g0Us BHgO seene 11480 Dooe
Since the salts of asetoms shikimie soid are mot stable
at high temperatures, thoi.r m« of mntantnﬂm was mo
®uleted from the amalyees.

gﬂoﬂm goat& mu. Like uasnouuu ahtktuto.

this salt was 2130 obtained in en amorphous sonditios from

Rignesium sarbonate and acetone shikimis aeid in the presence

of water, the samorphous mass was diffioultly -ﬁhxbh in ore

Eanle solvents, dut it was not hygroscopie es was She mage

| nu:.m shikimate, g v g B ; e TR PRI ST SRR

. Analnu ruldou tho ronw!.ns uunm _ et

1 0,8717 o, nolﬂod Q.0234 Om, ¥Ng0 omom “
5420 pace Ngs | | v _ o)

20,2068 om, 7ielded o.owx om, lso cm--pmm n

| 8.28 Dess '



a Oﬁ.ﬂﬂﬁ‘.‘ fot SRy T e ‘
(0.3‘(031(9. «Cs (OBg,g)UW]g“ I ‘-iﬁ ’.'ﬁ

| gueim gaotmg gkimtu. n vas pnpaua w ﬂu uuol
of sostone shikimis asid upon eslefum sarbonste in the prm |

moe d‘ nta. m nlt m o‘btnlmd u . mstanm powe

Mt .
mlnh yulm thn !'onwlnc nmlﬁu .
i. 041000 Om, ﬂolaod 0.0510 h. em. mnpmm to -
9218 pees es. _ A s s S
8. 0.1178 Oms yu;m o.ous e-. an‘ m«pmm to
| l.&?p.t.cn s

(0330(03"53 m{%)')m)g sesses 8,60 9.0;1.'

trmum gaot& gn:mgg m: ult was made tru :
strontium sardonste end an squecus solution of n«tono " i

shikimate s0id, It erystallised in primms.
aaulysu yielded the following resultss . _

e 0.213 Om, ylolded o.ovas nu. arso‘ mnopmm u
"3;-__',_;'_0.309 Ge :hlm o.c'r Enu 8:'30‘ aorrupondina to L
16486 Doty 8Py SR | | |

Caleunlated for .

(leQBNO. .ﬂc (0!8)‘}000)’ Sl' sevensases 1?.0‘ ’UC'

(GQR'(OH)(O. m (055)’)5903 ”i!go TYIT I 1‘-“ P-.a




' .sar.im g oténg Shikimate, Like Darium shikimate, this
gss 80 smorphous, drittle nui. It was prepared from nrim.
sarbonate and ssetone shikimie sold in the presence of utw.‘_f'
16 was very mrmnu soludble in erganie solvents, |

tnulyua yielded the following resultss - . i ...

| 043138 Gm, yielded 0.180& Om, BPasOy omnpeadim to

82,78 pe8,y Ba, '
8. 00,1838 G, ﬂo!.M 0.0480 h. uw‘ mnm tc

' 28,88 Pele ll- EANRIAS ' o ' '
caleulated for % = N L

“753.(03“0' '@0 (on,i.)am)gm [YYTTTTTTTY 84-39 Paco

(agnqton"og ‘033).’000)33‘ 3380 esnns R8,98 p.o-

ginc Acot;_ong m s As in the preparation of sin‘a
shikimate and sine dihydroshikimate, this salt was made from
sino _ea;'bmtt and 'm shikimie seid in agqueous noiut:em
The reaction wes sarried out ni voon Semperature, A white,
Cl'!‘ahluno powder renained after svaporation at thc t!.nnto
U 1a & veouus desfccator, _ -

- Analysis yielded the rallninc vesultss o g
s l e 1. '5'10&9 Gm, !i‘ldd 0.01"7 Gm. m m.cpundlng tc '
e | 13,88 pees 2n, | iy
2. 0,1005 Oms yieldad 0.0165 Gms 220 Oern-paams to |

13,87 pese In,
Caleulsted for

. "G.H“MNO. .0' !083)3)000)3& sessnass '18.30 ’o'v




salts of mb-ututn r— 8 2 e

gmmwa. This was mede from &
pot alooholie mixzture of acetone shikimie soid and densyle

suine, The salt which erystallized in restangular plates
from aleohol melted at 188-1856°, 3
A nitrogen determination sccording te the xsoum el
pethod gave the following resultss _ .
1. 0.891 Om. of substence required 9,358 e, of O.1N
© HO1 equivalent $0 4,49 .o, N,
£, 0,870 Om. of wubstence required 8,48 es. of 0.1
B0l ‘equivalent %o 4.4 peo, ¥,
That ealoulated for

Cgfg (OH) (Op eCe (ORy)g)COONH,GHGGH, 18 4436 pese
Ggfig (OH) (0 eCs (OBy) )OONE CHOGHy 18 4402 puce
g-Toluidine Acetone Shikimste. This was prepared as

follows: An excess of alecholie o-toluidine solution was
P Fefluxed on a water Dath with aleoholic ascetone shikimie acid,
ifter the removal of most of the ulvnt by evaporation, the

‘ . 881t orystallised out in white, ahi.nln; platu. MePe 193-195". ”
The salt was not snalysed.

‘ Wnucotmg Shikimete. This was wtpn'od 1ike
the e-tolutdine salt, dut after eveporating the solvent, & -
thiok, stioky syrup remained. It was just ke Wluino
'h-‘lkint., which gould not be srystallised Qithﬂ'u ' |




P o

otone Shikimate, This was prepared just
1ike the n-pvmlmc sals and rhldoa like mautrntm
mﬂ“- T — . | i

strye ggg Agcteno ﬂkmﬂ. m same as in tho wcn- -

ration of stryohnine shikimate, the salt ebtained was &
jelly~1ike mass, dut deautiful arystals were obtained M
this substanse was warmed with atetons. It had & mlung
point of 8Y8e277%, . o

- Time 414 not allow ta unhsiu

godo.tm ggotono &lﬂnﬂ:g. m- vas pmp:ﬂd by hnunc
eodeine and asepone shikimie scid in slecholis solution as

in the prepsration of eodeine shikimate, At first, this salt

vas & sticky mass which eould mot De erystallised from either

scetone ¢ alsohol, bus when desiccated over sulpiurie acid,

the maass erystallized in the fora of naht. The salt was
 not hydrolysed for analysis, ' ot R

s_m&ngumwnm aoid,

Whem codeine asetone shikimate was trested with shloree

~ Platinie seid, inkhe menner as deseribed under the mn

l Sals of einohenine shikimate, the ebleroplatinate of m
tlakloida) sals was ebteined, whiah erystalliszed with uu |
Rolesules of water of u'ﬂéalnntxml and melted at 818 .
217°, Eowever, when eodeine scetone shikimate was Sreated .
vith ghloraurie uu'mw similer gonditions, it was found
that soetone shikimie acid hed been split off, snd codeine
loraurate resulted instesd, Thess eomclusions are drawa




n-cn the ronm mmua T 84
© Analysis of the thlaronhtmut _ . Y
lt 0.,0808 Gm¢ sample yielded 0.009? Ons P8 WNM
 ing %0 19,10 pese P8y - . _ i
8, 0,0293 Ome sample 7ielded o. oos” e-. re cmew
. ing %0 19,48 peo,s PE.
a.m:mu for
emnuo,l.caa.(omo' tcn,)g)m.n,nol.
ek ﬁlc“ ’oi. ?tt

;i cunno,lc‘n.(ome .a.(cn')') n,ncl,.wgo t- '
i | lﬁsﬂ Peb, ?iu
. Analysis of the chlorsurater = _ _
1, 0,053%8 omy sample yhld-d o.ozu Om, Am wrnpma-
. Ang %0 30.48 pes, Aue . e
8: 04,0808 Gumy sample yielded 0.0151 Om, Au mnm
' ing te 30,08 Peds Au. :
Ollenhm Lfor : S ST
 ©1820580gR(OR) 0 0w wn,),)coox.amx, e
g A e ”au Pety n-
! o omnno,n.mucz. 1s 30,85 p.o. Bhe i i
| ho' oton imn 8. This was prepsrec br
heating equivalent amcunts of morpholine and scetons shie
kinic aeid in slescholis soluticns The sompound ususlly eryse
tallized out as large and Desutiful erystals, IS ocould be |
Prified by recrystallisation from slechol, The sempound
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#he nitrogen sontent ves determined by the Kjeldahle
. gunning=Arnold method, The result is given herewithy = -
1. 0,1862 om sample ﬂclm 04008804 Gay W mm
-ing $0 4457 peos We
Geloulated for :

ﬂgw-ﬁQ!.‘Qﬂ)(O' o0e (G%’Q)WOI is 4.68 ’wo la

golehs.c.tno Acotono &kmtg. m- was ynpu-od by

heating uhhl.aim and acetone mnuo nu in nlouhono : . !

solution as in the pumnt&u of eolchisine mms-. The
salt wes obtained s & yellow, erystalline powder when the
uo:mnt was wwno‘ in a nm Mueumo - aompound
melted at from LA - !

 Por mlnu. m nlt was vmlm lnto tu mmtn

n "6.49'!8 Om, unpl. ﬂum 0328 ﬂm Yase em-pondlnc  ‘

“.'f. Pely ‘Il.o
cnmmsue for

T cmn“’o‘.conewnuo. .g. (ona)’)m! is ‘5.1 p-co bnn. |

ggu-ms.m éogtoag Shikimate, As in the preparation of

- Pipsridine shikimabe, when piperidine and scetone shikimie -

%614 were mixed, heat was evolved. The mixture formed n homo» <
Ssnsons nluum vith aloohol, M omonuu of the ulunt.
. rouwuh M-m syrup nmltod. o

W&.&.&Mm«- This vas prepared frem
®inohdnine snd scetone shikimioc seid in the usual mermer, u

Ty,



(¢t came out of alecholie solution, the salt was . go}n_t:n-_ :

ous mass, but after this was reorystallised from asetone,
it separated in tho forn of mnnguhr plates. They nond
ot £58-287°%, nOE A AR R
For analysis, m nl.t m nnlm into its ommtl.
0.8068 Om, yielded 0,1189 a-. bass tmupendinc to
| B7.88 p.e. of huc. | Lo
 Geloulated for < b _
ennnn,o.e.n.como, ‘wn,:,men s w.as p.e; |

o w. tnis vas preparéd by h-attns
e ‘squivalent amounts ef guinine and scetone shikimic seid in

| sleoholie solution, Whem this solution was eveporated, the
ST salt was & thick, sticky syrup, Prom hot scetons, it orystale
11sed in the form ef long nesdles, They melted at 128+127°,
ror enalysis, the salt was resclved I.nto its wnponnitu.
0,3184 Gums sample yielded 0,1803 Gms of dase sorrespond= |
. ing %6 60,08 Pues of Dase, and 0,134 Om, Of ammonium
L uatm shikimate nmupmm to 39.3! Pt uu. 0y ca
cmn 0N ‘n‘(fmto . .d-_(cna).iooon Care '

TICHMAS T 00484 Dets Dase wnd -
s | | 30,76 pecs @odds

SE !._ng geotom shikimate. mt the guinine un,
this one was prepered by heating scetone shikimie soid 1w

“lecholie solution with quinidine, the base, The selt eryse
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sallised from amw. in m; :mn. It hed o -mug pom |
of Me-M8% | w e P
 Por analysis, the salt wes Pesolved into tts ow..

0.3 Om, lulph vielded 0,1799 gm, base mrupmm te
89.97 PeSe Dase, sud 0,1268 Ome ammoniva sostone mmn
_ mn-ponﬂtn; to 30,00 peos seid, | '
u].ouhtod rw "

°aoﬂa¢°a"s‘°s"c‘°"”°c "" ‘°"a’a’°°°’ ere

. mo“ ’o‘t hm and : _
mﬂ Pets sald,

1cot1no Aootona ﬁkiutt, It was obtd.md as 8 wm. |
stieky syrup by heating micotine and scetons shikimie soid |
in aleoholle solution, Like niestine shikimate, this salt
sould not de m-unu-a from aloohol, asetone, or . nu-
fure of the two, When heated with piorie seid, a piorate k]
| vith thé seme Welting point.as nieotine plerste (219-220%)
vas obtained, Evidently, seetone shikimie eoid wes tp‘l.ﬂ':' .
*ff in the resstion and nicotine plcrate was formed :.nmu. o

i‘ ﬁw-m-ﬂnvwwm&

ing the base with the aoid dissolved in alecholie ulnthm i
The salt erystallised in plates snd needles from & uu.:mt
Of agetono and alechol. It melted et 118-217°,

" the Bitrogen eontent was determined by the !Joldlhl. |
Wothod: . . _
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3¢ 041989 Om, unpl.o vielded o.oim Om, .l mom N
b0 .88 Peos We . .
g8, 0.,1101 Om, sample ylelded 0.00'75'? Ome ¥ amupm
¢ to 6487 y.c. e '

cuhmhtod for -

aunuo,n'.o,n‘wn)w‘ o0e (cn,),)ooox 10 6,63 Pess Xo

mohongdino g g mkmgn. This was pnpu'od h |
the nml manner, The salt was obtained in the form of m-dln

from & mizture ef alocohol and acetone, It melted st 126-120%,
. %he nitrogen oontent ..;. determined by the Kjeldand
0.1196 u. n»!.o yiolm G.OOGM 0-. | mntpomunc to
B.47 pess N, o ’ |
Galoulated t& o URRT , _
| amn,,ou,.c.natomo, oCs (oxa),)ooon 1s s.n p.o. r.

m asetone mumtn of Mm. maim. mepam.

h-ueropm. optoohin, hyossysaine, and physostigmine were )
o Mepared, following the method generally employed. G o

them ma axorphous, jellywlike masses which could mot bo ? |

F_”;. ﬂ'yutali*z Anuotmo, .19;)-,,@1' or & mixtur o of tho two. .“}




priscetyl ﬂkﬁmig_ &aig? CEALY e, T . 89
mm-wcuioﬂl et | '

f,  Sixty ec, ef acetie mzm were heated with ao ;
grans or shikimie acid under & ref lux uum» on e utol;
path for 84 haurs, !hc mohmsod lﬂh!'druo and uot!.o um
vere removed by distiliing in an 011 bath under reduced
prnmo (water pump) wntil nothing more distilled over |
(temps of o1l in Dath was sdout 140%), while st11l hot, -
the residue was poured inte a beaker. An amorphous, semie
30144 was obtained after culm. Every attempt to m-s-nu-
the uoapmn failed, “

1. Two grams of -hm-uc seid (1 -oap. dlesolved in '

- 10 ca- of pure pyridine, wvere trested with 3,2 grame of

ssetyl ahloride (3.8 mole(), the ehleride being added with o
vigorous stirring to the nn 6ocled mixture. After all. of
the asetyl ehloride had deen added, the mixture Lecane semie
20114 owing to the separstion of pyridine hydrochloride,
After standing over night, an excess of dilute sulphurie |
teid (10 p.o.) was sdded te the mixture, and the scetyl

duuuuvo vaa separested from tho soluble midino aalh by

Ium of cthu- tztrm:an. m utvut was washed thoroughly,
first with diluted acid, and thon with water, m other was
Pomoved, end s semi~solid remsined just as that ebtained im
*Xperiment I. . | Rkt :
The aeid value of the product was found to be 188.6
4 197,2 in twe determinations, wheress the thecretiecal eoid

i s i

T P st e, T




salue for Sriscetyl shikimtic meid 15°186,0, . 90

| - Selubllity Tests. |

golvent godd Fot
water | - . . wvery slightly
Aloohod . r
¢hlorofers + .
Petroleus sther - . slightly
Bensol . + +
Bthyl acetate - \ t *

+ +

Ether

gribensoyl Shikimie Acid. B.Ye ahu"nttﬁna to densoyle
ate shikimie seid sseerding %o the SchotteneBeumenn method,
but obtained me satisfactory results. Repstition of his exe
periments was equelly unsuscessful. However, in pyridine
solution the ressticn runs hwthh with an almost quntx-
tative yiela, . '
o s solution or ! gremns (1 ulp of oh!.kin.lo to.td i.n _
10 u. of of midm {solution ehilled in an foe uth) 4.&3
- G*ams (3 molsy) of Bensoyl ehloride were added while shaking 7
the resstion mizture vigorously, Pyridine hydroshloride
erystallised out. After Baving stood over might, the pyridime
Yas dissclved in diluted (10 p.s.) sulphurie eaid, leaving
the tribensoyl shikimie acid. Washed with water snd orystale :
lized from aloohol, or dissolved in acetone and wnip!ﬁtoﬂ

T



w G

thonfm with aleohol, ﬂa produat melted at 198-200’ T 91

put Degan to sinter at 1857, |
The ssponification value of the produst was rmd_'to b.

466,3 and 4638 in two determinations (ave 450.9), whereas

‘the m-».u.u npmnuun valus for the didbensoate u

461-1- :

e “fa"um,‘*: e g . ”',
wode ol O SRR Y b

l l"mo 3:: 3"'00 “l pe 1888, (1801),
{ chen, s.r.. Am, Jour, Pharm,, 101, p. 692, !lm)t e




.  Dibromshikimie pcid, . 9 2
- When the deudle bond ef shikimle acid bekes on bromine,
.'dibrmhikmvl scid s formed, This d4idramide was ﬂui' pn- _
“pared bY mnm 1391;}-1& the melting point given as ’_ |
188%, In 1929, 8,Y, Chen also reported the .maum. nut
vith & melting point of 214-816°, It 1s found that in the
. addition of bromine, both twwtm and cm.ntuum .r
the agqueous shikimio msid solutiocn must be sentrolled ou-.--
fully, otherwise different results will be obtained (ses
brug\latﬁi).-!:r several trials, a proami with a :1.).4.:_?:‘ A
of about 68 P.oe of the theoretisal was arrived at, It is
ss followss | ERE S B i
| Mtr grm of shikimie aeid were dissolved in m n-
of water with the aid of heat, and the solution was mh‘
in an 1ce bath to & tempersture below 10°C. A esloulated
mt of bromine was wddoa rre- . dropping funnel, drop by
érop, shaking vigorously after each addition, Whem ell the
| broaine hed been added, the vhole ccntents were stirred with
e x & mechanical stirrer for one hour, After having stood oves .
o ~ hight, the dibromide amme out) filtered with suetion, washed
vith ether or chloroform, it was ﬂmsuuuod tre- ahehelo
The yield was ebout 88 grems.. v g
_ The aibromide erystallizes from sldohol in rhombis |
*Phanoids melting at 187-188% Its sonductivity constant is
TR Feported as Yeing ebout 100 times as large as that of shikimis
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l"s.-_. *R‘ ‘

| | | 93
ecids IS has a mou‘to rotation ef E:L]n f -m‘. m .m ;

slkaline selution, 1% reduces sopper solution. IS ean bo row
.awortod 'by am and -mu ui.d to ahmno uu. |

godoinc gl‘brmgg te. m salt was prepared es ln
the preparation of sodeine shikimate, It erystellized M

mohox in long hulaml m-aau vmm: uu.a " am-:m‘

't

;_orpholmg Qibrmhm:ugt, m: was pnpnnd tm

| urphnlm and dibrmhﬂdnu asid by heating in alcohano

ulntm. After otm&as s fow cm. it erystallised out in
mr-nm. .h:nm pm:n which melted at :m-m' A

Bromo P‘tm& ww \ _ N o N .
48 stated in the ebove preparation of dtbromshikinie -

teid, if the temperaturs and aquecus ‘eoncentration of

aunnic acid varied, different omu nay ruult. m,

'tho bnn lntm ean be prepared by the sddition of bromine -

at a Mm tmaw- m BOre cnuu mmo lhikillo seid

 Instead of using 50 pees aqueous shikinmie seid ul'auan. |

® 10 p,o, soluuon was used, 1+0,, 8 grams of the acid were
dlualm in w n. ed' water, mping the tolutieu at m

temperature, A ¢sloulated smount of bromine was slowly omod
“hile shaking, After all the bromine had been added end sde
Sarbed, the whole sontents were stirred for eme hour, Then
the stirring was contimued for snother heur, keeping the tems
l"mtm s ao‘c. n the m of the experiment, the eolor of
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the mmc Decanme slightly 'nne-. It was then cmmtutd

on & Water Dath $0 oneefourth of its volume snd allowed to _
stand over might, or severd) daye if necessary, Brom lsotone <
same Out as bomtﬂl henimorphis hexagonal needles, It oa

be recrystallised from water, N.ps 838-236°, It soarcely

(o

 peduoss eopper aolutlmﬁ. hut forms silver Yromide upaa trnt- RN
'.nnt with silver nitrate. : : S

~ Brom laptone esn also e obtunad by evaporating .cqt:ma-

dnwaudo solution, o better, by the action of l:l.lm uid.

ca the dibromide solution, This was dnerg.hn in 1891 b'y
S

nm. but no full procedure was given,

I 1) Iym, :.. ‘wl. “’ Pe mﬂ, {1391,.

8! Bhen. B4Ysp Amy Jour, Pharm,, 1016 ?l 8o2, tmm}t
m. Je B‘I'QQ “a Pt 1279; :
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Bibliography,

gykmen m:m;, e - © 1881,
. NAtteilungen 4.4, Ges. fo Natur » w, Voslkerkunde "
ostasiens, XXSII. (Ber,, 14, ps 17820), (Pharm, Jour, 40,

.”' m‘ M m“).

m. .r._ B ARSI 2888,
~ Sur les prineipes oonstituants de a.!nuuu nlu:loo
mlsiob.) (Bhikimi « n0.« ki en Japonais), et

Rea, des Trav, Chim, des Pays~Bas 4, p, 32,

From the Pharmaseutical Laboratory at Tokio, the mthn
reports on the sonstituents ebtained from the wolatile oil |
of the leaves and unripe fruits (eugenol, shikimel, er safrol,
and shikimene) and Shose obtained from the squecus extract
ofter distillation (protosatechuis seid, shikimis seid, and
shikimipiorine). Of the shikimie eacid, he reports the elee
mentary analysis and angle of potation. i

"ml SePo p B ‘ | | lsas,
Sur 1'I11icium nugicm. L ‘

o g g 3.'. des Trav, Chim, des ’.’”B.l. ‘. Pe “9. s e S

The suther reports on the isolation of shikimis uu. |
Oyfi1g0gs from She fruit of Illfefum anisatum, -

Oswald, perd. R ' - © 1891,
~ Usber die Bestandteile der Pruechten des Sternanis,
~ Ared, 4, Pharm,, 239, p, 84,



Y

© After the pemoval of both the volatile and fatty éni,_
the euther 1solated from the aquecus extraeh protooatectuis
and m.m. aoids (pe 108) previcusly disvovered by Eykaman) B
glementary analysis, Ga, 8r, and Ba salts) m-mvmmlney
into quinis scid, redustion with HI, exidation with m,
and n,so‘. dry distillation of uh!.m salt,

fykman, '." e . B —
Ueber ale Shikimisseure,
Bere, 84, p. 1278, .
In en endeavor to determine the mlutnuon of shikimie
s0id, the suthor determined the following physiocal esonstantss
- Electrical conductivity
Heat of neutralisation
Optieal rotation
 Crystalline form | _
He alse prepared the following derivativess
- Triacetylshikimie eoid (pe 12084) .
. Triprepionyl shikimie aeid (do)
~ Tridbutyril shikiaie scid {do) |
{ . .. HO) and HBr geve no erystalline muatlm {pe 1866)
2 ' | “#ut Rydweshikimie asid (pe 1287) -
Dibromshikimie aeid (p, 1290)
Brom lactone (p. 1208)

Dihydrexyshikimic asid (p, 1894) R R ye

Ee assumes that .the following rormh expresses the nmctnn
of the umt |
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stersed, Bditha - o 08,
' Zur Milrosheaie vom Illlofum verus Hook, wnd | .
xniuu religiosum Sied, _
" Ph, Zentrh., 69, pp, 581 and 601,
After & oriticsl review of the literature (See ,.'m
for rornmn) s the suther reports her own experiments uu
1) The d-mtton of shikimie acid {p.564)
2) Rxtraoction of the seeds (p, 601)
She arrives st the following sonclusionss -
| 1) Illietum religiowum eonteins much -3;:' ‘than I. verume
n) The nod- of doth plants are devoid of shikimie uu.

Ma ls!lr | R A 1089,

| Illictlum unglom uobol.d. Mang Tseo. A phytuhntul
M. Amy 3“1“0 l’m' PPe mi m' and 686 "mm’
Pe 43.) Temii RPN S S ey 5

N B vvwﬁ

A general ;mmm»u cm nr the am; ntn . ubno- |
lnphy or tho ntntmo thm.

Yemaghits, 7., end nu. N = 1980,
 shikiminesseurs sus dey nhottu von Gingke biloba, z..
- Jour, Pharm, 806 Jap.y 50, pe 19 (alse 113), (M
| um-., 8¢, p. 27303 Jahw,) |
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!:ltruﬂ.m with sther yielded lhﬂtil!t ulﬂl c,xmo,;

mepe 164-168% o] :" #181,48% The mmmonivm salt mmd

the soetyl derivative were prepared, It adds brulao,md
exidation yumm mpma, =eps ).u-rrs"{pm.uy amyanxy-
sniRInle wald)s e E

Piacher, yOuLe, and Dangsohat, %  1em,

e Ionttttuttw der shmm llm (3. nueum; uobor
ohﬁuamo Ue D»t'nto}. " |
nl'n Chim, Acta, 17, ppe moooma _

" By a series of nnuuu snalojous to those uplayd

in the dognantm of cua.tq aeid, the positions ef the
double :mommmumeump-mmwm«
:r-totnhnro-bmou aoid , lhlkhu nu. bave bdeen m' ‘
strated, FRE Y LR

- The raxmu. awlnun- were pnynnda

' Methyl shikimate (m,pe 113-14°%)

~ Nethyl dihydroshikimate (solorless oil)

- Dihydroshikimie soid (m.ps 176-178°) e
Aostone metly) dﬂvdronhlkmtl (b.p. us-mo"m.m
Mahmntl of acetons methyl dlhrdruhlkiuu i

‘ﬂdh IBf) L .
'l‘ho ntnemo was muud ass
- OOOI
'_ =~ ony
BOHC CHOR

N
CHON



Huhﬂ'o HeOoLay and Mnhct SRS I 193&. 99
. Atben der Shikimisseure sur Asonitsseure (6, Kite A
eilung ueder Ghinasseure und Derivate), Rt
~ Helv, Chim, Aota, 18, ppe 12061206, |
| By mesns of eareful exidation, using 10y, the suthors
sbtained adous 35 p.os yield of aeonitis scid from shikimie
aside - ' .

Fas BT

Plecher, BeOsLes and Dangschat -~ 1038,
~ Zor Kenfiguration der shikintsaeure pp, 1206-1813
(7o Nitteilung ueber chnunmo und Derivate), i
" As @ pesult of various mum and numerocus douu- '
tives, the owﬂmtuu of -hm-u acid was p:npoud w
tho suthors, The following dwtnthu wore propu-adt g
' Dihydroshikimie esid
Triacetyl dthvm.h:lkm. m.a |
. Priagetyl dihydroshikimie snhydride
Triscetyl dihydroshikimis enilide
Dihydroshikimie sc1d lectone -
 Dlasetyl dihydroshikimis ssid lactone
~ soetone ehikimie meid ol
" riseetyl shikimte setd
Nethyl propylidene shikimate ; _
 Toluene sulphonate of methyl isopropylidene shikimate
' Monoetolusns sulphonste of methyl shikimate =
Bensoyl mnrllamopyllMt shikimate S
Bensoyl methyl a1hyaro-1sopropylidens shikimete
| Mo-bmswl mothyl shikimate
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© Isopropylidene shikimemide | R
* Monowasetyl isopropylidens dihydreshikimemide _'j77]?”f'

| Nemssbmsosts of acpropylidens dthytroshikinte satd .

 omiwtde, e L

Flecher, HeOsLeo and Dangsohat, G w87,
| ‘Quinio Acid snd Derivatives (Oonfiguration ef uhsunn i
uu end degradation %o Glucodesonte Aoid), Taba
~ Helv, Chim, Acta, 20, PPs 7084716, (Chem, Mut.. !1,
P T868), . |
- The position Qf tht dﬂblﬂ m tn thkilll. u!ﬁ
rohﬂvﬂ o the scetonisable pair of hydroxy grw.po hn Nn '
| man-m. The optiesl relstionship between the three hyd.n:y
groups of shikimie acid and those of dextrose nt pointed mt.
m rolluins dortuum were prepared by the mthwn
' lothﬂ mono=ssetyl hcprnpyucm shikimate
lethyl mono~asetyl I.topm-eprnm mtnh:drw hau-

. hydre-bemsoste., il
' !vtuotyl derivative of nthyl mnotyl lammn-
- _' dene mtm uz-hydro-bmat-. | s

“f ‘.\!.w'{u!"';ﬁ*‘r_*=¥ RN R BT R BT 3+ T e e T e } :
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Acetone shikimie so, lc!q Chen 129, p, 81,

'all'k. lijhlll 86, p, 209,
 Capsule, Eiyiman 88, p, £90,

mum Indexs

. BeOsLe Plocher 138, p, nm‘ ‘
Asid, mcetons shikimic, See Acetone ahikimic as,
Acid, sconitic, 8See Aconitie asy (degradation) -

© aeid, Dibrom shikimle. See Dibrem shilimie ac,

Aoid, Dihydroshikimie ass See Dihydroshikimis se. 2%
Aeid, Dihydroxyshikimie ae, 8ee¢ Dihydroxyshikimic ac,
Asid, 8lusodesonis. -See Shikimie es. (Configuration)
Aeid, Isopropylidens shikimie ac, See Aoetons ahikuuc ao.
Aeid, Protuutnlmu. See !Mmttohau 80, '
Asid, hikinie. Bee Bhikimie ae, \ SR
Aeid, Trissetyl snikinte, Ses Trissetyl shikimie as, .
Asid, Tricardallylie. see shikiaie se, {wmum.'
Aoids, Fatty, 3ee Fatty ail, ' .

'Albunimc. tuu tm him: substancs) s 8,Y, ehu

120, p. 86, |
“h. BiYlonan, V88, p, 209,
. KeKe Ghen '£6,p, 884, e
*fj‘ 8,Y, Chen 26, p, 569,

Carpel, 3.Y. Chem 129, p, 18,
nm-e. nmuuo um. B Jxam '91. v- 28390, o
" 8+Ye Chen 29, p. 08,



pihydrommlt soids Kijkman 91, iia 1087, 10 3 |
' SR ; " BeXe Chen 29, p, 602, '
" HaOuLe Pischer 34, py 1208, ° T
. . i alse 35, p, 1208, i
mmum- 2o, wnza. HeOslie Pischer $34, ps .’.aot.
mmmm- a0, u:m '91: ’lr mo R _:.:f ’
Sugenol, Bijimam 185, po 53, R
ntneum uth seleotive solmtl. RiJkmen %88, p, m. :
i Lk e, v BeYe Chen 129, p._:_w_._
Patty nm- - Bee ntt:r eu. Bk T .' o -
Isopropylidens metiyl shikimte, Pissher '35, po 1211,
!uprmudm tolm ulpho-nhyl mk:lutm Huhnr |
438, py 2202, f R
x-wum shikimie um- See Acetone ohitm. ». ;
xmu, Eifkman '86, p, 299, (Ses Endosperm) -
lastone of bdromeo shikimie e, n:m 0l, pe 1278, S
lastons of aiasety) athyeroshiidats aes HaOule Pisoher |
438, py 1801,
lastone of amuuun. a8, laos:u Fischer '55. p. um
- leaves, Rijkmen 88, p. 899,
| Methyl dihydreshilinate, Pischer 134, po A8ORs . . . o
Nothyl shtkimate. Plecher 134, pe 12083 '35, py 1208,
Nolsture, Rijiman 186,py 299
‘ ' KeXe Chen, 26, ps €8S,
© 84Ys Chen, 129, ps S61.
| lﬂue uobyl lawnm. methyl shikimate, H.uhu 'a'r. p.
Nenio bmerl methyl shikimate, Plscher 135, p, 1212, '
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wohm sulphe methyl shikimate. Fischer 35, pe 1811. :
mleil Alee 8.Y, Chen 20, p, 86, )
poneSaponifisbles 8,Y, Chen '£9, p, 36, ;
011, fatty, B¢ Jaronir .I]_g. Py 309, T TR -:_ : | . ..ﬁ
I LI BNT e
| 8.Ye Chem '29, pp. end 3.
'en)wuu.u. Bijlmen W1, p,
8. and Co, 93, p. “t _ PR L
" 8 and 000900, e Ble h3 ‘_5 _;;%f%,
_ |  KeKe Ghem 126, po 861y . i
T i 84Ye Ghem 129, ppe 16 and 3, 0 loos
Wk | rhytutonh- - 8ee Sitosterol, A R |
- rozuonunu Genstituent (sno !uait albuniaoac; shlkimitnxin)
. o Bigkman 181, ps - |
Et '_ Protmtnhlit 80, B1Jkman 85, pe 4?.
5 " BeYo Ohen 129, pe 284 . .
| Molﬂl mm. 8,Ye Chen 129, ps #7. ¥R
 safrol( (Mikimol), Bifimen 195, ppe 54 wna PRREEN T
Seed, Hifkmen 188, po BOD, i v o b
KK Ghen 136, p, @B, . o oo lant
) ' Mﬁ Iill'l.h 28, ppe B84 “ €0, . - gl s
' 84Y, Ohem 189, py 134 - S e o
Shikimene, Eijkmen 188, pp. 54 end 361 186, po rae.' e
mxm- aeld, mjhn 188, pe 49, i
9L, pe 1278,
S8iersch 28, p, 564,
. '8¢Ys Ohen 20, p,
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mm. 80, |

___ Fischer ‘3‘. Pe 1200,
138, pe 1204, nnd not
By pe

_Aotion Soward resgents. nsm '98, pe aox.

‘Bromolactone, See lastone,
. Gonfigurstion, See muwuem]f_' |
cmtuauu. Bijkmen '91, pe 1208,

- Maaher '&i. Pe 1200- 5
S 38y pe 2807, S

8 mmnn. Pischer 'aa.p. mm. '

Detecticme Sierssh 188, pe 884, i RS

Discetyl lastone, 8Ses hﬂm.- S R
 Dibromo. See didromo shikimio @es U
" Dihydre, Ses dihydroshikimis eee - LR

Dilydre-hydrasides See dikydreshikinie wm.no. A

" Dingdre lsctone, Ses lactones -
" Dioxye See dihydroxy shikimie me,
bry distillation, Bijkman 986, ps 300,

< A N AR

| Pasion. Bifimen 186, be 3014
* Bydre=4 mee dihydroe |

_Esters, Bijkman 186, p, 303, -

(RO &n _'_ lﬁl. ’. mu' . _. ;
LY s.r.ohnm.m;-
- Bee -othyl shikinate, R

~ Isopropylidene uthvl ester, See homndno ut.hvl

© o shikimate,
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© Zacpropylidene, see asetens abikinie asid, :
. Methyle, Ses methyl mm:u. o PR
| i luno-m:oyl mml ntn. uo uno-bmml -omx
© entcimete, et fe A
B maauoa. 8oY4 Oben 'eo, p.-_ DO e e S B T
e ?hrsialoslenl sction, 8.Y. Chen 129, p, . PRI
o n'omruu. n:m 91, P wa.
o s.r.cmam.p.--"~ %
Buouou vnh hydrogen lodidn ‘usm tﬂl. Pe mo. |
: snu. 24Skman 186, pe 399, .
= 8+Yy Ghen '20, pe )
_. mmsuw. ¥ flman 188, 'p. m.
’!‘uta. Siersch, '88. Pe m-aaa
_ 3.!'- Chen '”t Pe _
- Prissetyl. See trissetyl mm. w0,
~ Tridutyl, See tridutyl shikiais ss,
 fTripropienyl, See ﬁripmaml shikimic a0,
shikinipisrine. Rifkean 188, p. sa. —_
ghikinitoxines T.Qe Chom *27, pe 3
| Shikimine, F1flmen 164, pe 504, ‘
o | i, Steveon v, p G2, o
o mnml ts:rron. m:m '&5. pp- M uul a‘r. o1
altutuol. l.!o Chen 29, m 87 |
-atmh. Zee anuhnl. "_ et 9 G
Tosta, Eijkman 186, ps 200 (soe sosd soat)s oy
Toaie albuainose (8ee roisonous substense)s 8.Ys Ghen
: 129, po R6. .




1 U

1

107

uxu pﬂmiplt. l;l. Chen 'Eﬁa Do Mh

e 8«Ye¢ Chen '29, ».ﬂmﬂw-
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