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INTRODUCTION

The @1&nt‘pigm§ﬁt$‘g@ﬂ&ﬁiﬁﬁ%ﬁ a fascinating group of
compounds whose constitution has only recently been par-

plally elayified. Roughly speaking, there arve two main

groups of pigm@ﬁﬁai the plastids, associated with the
protoplasmic strusture of plants, and the aﬁbﬁﬁayaninﬁ; |
g@ﬁ@raily found in eolution in the cell sap. The term
’“aﬁthac?anin“ is é@?iV@é iram the Qr&ak, "anﬁh&“ miynifyw

_'img flower and "eyan™ meaning. hlu&, and was intraéuaad
by the. baﬁani&n Marqu&wt in 1835 to designate the blue

Fi?w@ﬁ%ﬁ af flowers. 3 has sivce ha@n ﬁ%ﬁﬁnﬁ@d £ ine
glude all of the pi#mam@a of this 9%@&@, the anthooyanin

’ pigm@nna b@ing ragponsible for the innum@rabla ahaéaa

of blaa, r@ﬁ, vialﬁt, mauva, anﬂ ﬁﬁ@&ﬁﬁ& %ha% are faun&
ia ﬂatﬂra* | | | o v" |

The anﬁhaayaniﬂﬁ aﬁ@ ylyaaﬁidaa, %h& p&rant auhamanea
of the antmre graup b&iﬁ% the h@ﬁaravyelie nualaua h@ﬁzom

'pyrvlium chlarié@ {l} ﬁiacav@raé by Eaek@r and vcn

?allaaﬁav? (éi

o AN tha i p@ai%i@n yields

?%ph@ayibanﬁegyryiium ehloéuaafar f;&vylium chlaride (II), |




il

AL members of this gwéﬁﬁ-hg date may be regarded as polys

hyﬁramynﬁmphanylban@apyryiium aal%%. 3% 5» T Trihyﬂwaxym
flavyiium ﬁhi&rié% {1&2) is the aimy&&aﬁ intact umin of

,th@ anﬁhéayanina*

?ha anth@¢yan£ﬁina &rﬁ amphmﬁwricg farmin@ aal%ﬁ w&th

: iﬁﬁ &ﬁﬁ m&awa, Ag n&uaa mw&v&, the . aaxﬁa wzbﬁ a&iﬁs

__iﬂiaaﬁi@n ﬁf khwa& ﬁﬁ@ﬁﬁﬂﬁﬁf The agiﬁ ﬁakzﬁ

The flavones, a term derived from the Latin meaning

m‘aaltﬂ* Yae ia mad@ ﬁf tﬁig f&e% in the 1&@1&»' H




yellow, represent another very 1mp§rﬁaﬁt group of ﬁigmﬂaﬁg
found in the @aaﬁt kﬁ&gﬁamf“ ?h@y'aééuf very prevelently
1ﬁ a@mbiﬂati@n with rhamnﬁﬁa ‘or ﬁluaeaa X1 gly@aama@s, and
- oare frﬁgumﬂtly amaeeiaﬁ%ﬁ wihﬁ %ﬁ@ tanning, Thelr asanrw
 rence {5 yeadily d@m&ﬁsﬁ#&%&d by placing 8 white flawer |
-‘in ammonia vayaw* “The &aay y@liew golor which ﬁwvaXapa ‘
Is- ﬁygﬁual of thﬁiv ?ﬂ&ﬁﬁiﬂn with alkalies. S
Tha &hamiatry of ﬁha fiaVangﬁ bears a olose aimilarihy
to thm% of %ha anﬁhaayaniﬁinﬁg mur know&&dg@ of these oome
paunda ia due iarg@ly aa ﬁhé w@rk af von Keatan@mki, Hersig,
and &, G, Fa?kin from 18?5 @nwarﬁ,. The basie unit of the B
fl&vanaﬁ ig §$pv?$ﬁ$* Tha rala%ianahiy of %#pyrsa@ to flavmne
and flaveﬁol is illuatraﬁmd b&l@w* |

Q

2 ,,ze,.,u,e.,r,,,ro,,e mm.,e) 3 /,,a,,,/ lavene  (Flavens]).

?h@ f;avanaa ara v&l&aw eryﬁballin@ aaliés aalubla in

naral aaiég anﬁ alkalieﬁ,' Th@ir saxum
naftn the ba%i@ n&tuve of the oxyzen |

 *§§mf,3§n.~‘ ' _, whmeh eau baewm& ﬁahravalanﬁ with




formation of oxonium selts. These galts are highly a@l@ﬁéﬁ
anﬁ'&re una@&bi@lin\tha*pr@s@nﬁa mf‘waﬁ@@§>diffaringa£#ém
‘%ha an%haﬁyaniﬁiﬁ& in this r&apwat, o
- ?h& key compound 1inking thaaa o type mampaun&a i5
t@ b feund in the ﬁmhaﬁanaa %ﬁmﬂﬁl&é%ﬁﬁﬁh@ﬂﬁﬁa, or eﬁal»
Qone. 6&&&@@&@ ilg r@aéily prepared by ﬁhﬁ ﬁ@ﬂé@ﬁ@ﬁtiﬁﬁ of

%@ﬁ@@i&%ﬁ&ﬁw and.agaﬁaph@mena in ﬁha,yraﬁ@m&a of a,ﬁghyﬁﬁaﬁn, |

- ing agent, Dy hyﬁrﬁg@&»ﬁﬁi&ﬁiﬁ@ iﬁ‘@ﬂhyi %&@%&gﬁzﬁﬁluﬁiéﬁ |
'waa u@éé'{ﬁ“tﬁiﬁ weorks Th@ rea@ﬁimn for %ha gragaraﬁi&n
¢£ ah&lmona is giv&n h@&&w*

‘,» HCI CHecH ¢ -
. C\h’\ o\
CH, COOC JHs

Vaing hydyaxyh@nzax&@hyﬁaa and hyﬁrmxy aa&tg?ﬁ@n@ﬁaa many

fﬁarﬁv&ﬁive& 6f chaleone have been syavhesized, Inﬁrﬁdaﬁﬁi@ﬂ'
,af &yéraxy graupa 3nﬁ@ the wing ﬁﬁ@pﬁna the color.
@anﬁﬁa&&tian of b@ﬁﬁ&}éahyﬁﬁ and. 6*&?&?@3?&¢%ﬁﬂpﬁ?ﬂ@n&
?i&lﬁﬁ Ewhydrmxyehaimmma, Treatment of this compound with
;hydraﬁhﬁaria aaid givas a {lavenons which, by bramznaﬁimu
, f@lluw@é ﬁy %1&&&%@%%@& of &yéy@g&a brmmiﬁa* pr@éacas
 ’£1avama* _ , ‘ ’ ' '
Th@ avmﬁhaais &a ﬁuﬁlimﬁﬁ on ﬁh@ fal&awiny pagaf v-




N o

HCl 9

C -CH‘ o= ¢ g, -¢~ CH=ch -
g, : cwaco GHs o:

fwer
lcc\ical\‘o‘la'c} ’

Blavenone

Traatmenﬂ of flavenone with amyl nitriﬁa and strong

vhydrochlama aciti jn aleahalie s u 'ﬁan yields an




-OoH
, + Hm
¢=o CHs'Cu; amh 4 cH=cH - c—
o o CHy Coac Mg

- /)yclvov/cll /cone
R iHC' |
AN

Thia m@tha& was amplayﬁé ax@anﬁave&y by aabinﬁmn (19, 20,

31} in tha $ynth@$ia of tha anth&avaﬁiﬁinﬁi An &1&@%&&&& '
mathad, aa&é by Wi&iaﬁaﬁﬁﬁr in tha ﬁynﬁhaaia of pelargmnim#
ﬁin (IV} and Syanidin (V) invalv@$ the aéditi@n of an aryl

ﬁa a8 maumartﬂ¢

It 1$ tha;

mmmm;,ami i:%m @mmehm‘ :

%&wﬁaﬁaarﬁh t@“pr@p&ra one or nore ef the

*ﬁd inva«nigate Lhe natura of th@ aandanaa&ian

‘gr n’h“wiﬁh &n&ﬁ@phéﬂﬁnas




| The three ia@m@ria diai&ahyﬁ@a# phﬁha&alﬁahy&@ LIV},
'is@ﬁhhhaiaiﬁ@hyﬁa (VIX and terephthalaldehyde (VIEI}

~CH®

cHo

wers grﬁparad by Thi@ka, Gunther and Welte (25, Eé) by the
1brsmiﬁaﬁi@ﬁ of xylaﬁa iﬂ divect ammliyht fﬁilﬁwaé by hyﬁrm«-
1%&& with p@taﬁaium axa?aﬁﬁ ﬁ@i&ﬁi@ng

CM3 ' CH'Br ‘
e, - €H Br |
’ + B, Sun'-gktl O - " H B
CHBr, . j\"o '

cH By, ' COOH ,
. a * .
+'-'@ok ralo —& c@gw\

Varﬁaua yi@lﬁa hava been w@gmwna& f@r %h@ gv@@arati@n
‘ﬁt&?ﬁinﬁ with &mxy%an@ {8y 23, 25, ?é) ue to ﬁhﬁ f&@%

 that ﬁh& %@ﬁ% ﬂé&MQvgi&l ;JM.

Qf;ﬁf xylﬁnﬁ PV @nl? ah@ug

'@G% pﬁra, ﬂﬁé also pumaﬁﬁﬁ . %yi hramida; an. alﬁarﬂaﬁa

atawﬁimm m&barial, &ﬁ a l&ﬁhr“ﬁ&%ﬁr, W&w&mn&k and Karll

(aﬁ? sug%&wt thﬁ u&a @Q,af‘e '”‘banzyl ahlwr&ﬁ@ {yra»f“

' aard1ng ta tha,meﬁh&ﬁuwf am&ﬁh and apill&m@,

9  ,*9 (3?&0);, ?hiﬁnwmﬁ m%@n hraminm%@d aeaord&nm
4o the “ h9d af‘ﬁnﬁll anﬁ %aiﬁaﬁwr oy (24): The overwall
_praaﬂsﬁ ﬁ& auﬁlin@& belaw* l | |




cﬂ,cl CH, 7. !

<l
- . N
Ltel, _ﬂﬂggqu ~——£L—%; 5

T"F'Fenegu . HcHo
c ar mm‘emen \L

CH,oH

yielda of 74 - 7? per uﬁn% a$‘ﬂ,ﬁ ﬁ*,w*wtaamahrammamxylﬁna
- and 90 pereent of @h*halyléahWﬁ ' #vg@vtaﬁ, Bmith ﬂné |
gpillan@ raparﬁwﬁ @ 5@ " 63 p@w aent yi@lﬁ @f anmwﬁﬁyikeﬁﬁyl-
ahlwriéas w@W@mﬂ@k &nﬁ Earll wﬁﬁﬁftad 8 62 ﬁ@rﬁ@ﬂﬁ yi@l&
| vaf ﬁ H ﬁ*.ﬁ*»@@%raﬁramméwxy&nn@ hma@d upon the awmethwlw
V&&ﬁmv& ﬁhlmriﬁ@y i
. Anothey &ﬁpﬂ@&ﬁh ﬁ@ the problen 1&?@1?@& the preparaw
“ti@ﬁ af the aﬁyl éiﬁh&@rid@ fﬁilawaé by reduction to tha
éialdahydaa &rﬁinamily, h@w&V&r, &ha ahl@riﬁ&a of dibasgic
amida &e n&tlgiVﬁ gnaé yi&iéa of ‘dialdehydes, amPhﬁhaivﬁ .
‘ahz:j jo glves g&tba{‘”jg(ag, 32} ﬁiﬁlﬁahya@a are reported
fr@m”mamé‘and gmraphﬁhalyi ahlﬁriéa 1n yi&t&% @f about 80

?ﬁr@@ﬁ%c (?, ??),.




 Johnson and Williama (13) prepared iso-phthalaldehyde

‘in 29-31 percent yield by the resction of chromium tri-

 oxide and mexylene in the presence of scetic anhydwidaa; |

The- reactian prmceeds by way af th@ t@traacetate a&

indwatmi below:

s R AR cu(c»cocu)
Y (cH cv) o + %[o] ___>. ~ +4CH CooH
, CH, | Go, o cH (o ot H3)§
cr(ocoen,). - s
tHho + 4}6”360'0”
cH(OCoCﬁQa | SR PR A v

The'Sommelét‘r@aetidn'is épplicable to the preparation

("ef meta and: paradialﬁehyda$, but. nat erth@, fcrming bl%w
"(ahloramethyl)benzenaa, (31) nwyal and’ eamwwrk@rb E

-reperﬁea tha pr@paratlan af tarephbhal&léehyde in 34 per» 

cent yield using.59,p@m¢ant-acatia acid. (2,3) Tb@.reacf .

tion 5&veiﬂea”eambination5®f“@ha’b*am(chléremethyl)ﬁénzene
- with hexam@thyianeﬁaﬁramina t@ form a salt whiech, upon e

‘heating with water yialéa hhe ﬁialdehy&a._ Aqaecus acetic :

zﬁded aa aalvenﬁ for the entire pr0~

aeid (1 l) is ”@ﬂcff*

eaQ$, th@r@ being ne neeé to insolaha Lhe iﬁtermédlate.

Xn aam’ cé&es, hewevar, the additxon vompound is first

 formed in ehloroform, i&alatad, and then decamposad wmth

. water ar dilute aaahia acid :




T para&ian of @mﬁi&id®h ‘

Another method apﬁiiﬂabia to ﬁhé pré§araﬁi¢a of tar&a

- phthalaldehyde involves the interaction of pyridinium

salts wiﬁh“pwnitﬁasé é@méthylaniiin@a Substances contalne
ing roactive kaxagan@, such as &rﬂﬂmaﬁﬂﬁgx or ArCORCH,X,
88 well a8 ﬂubatihuaéd banﬁyl haliﬁas &rvﬁﬁx readily

fowm pyriﬁininm amlt&. Raarrangamﬁna of these yra&nata

-with p-nitrose ﬁimaﬁhyﬁaﬁﬁlin@ %@ a.ﬁiﬁrona followed hy’
. aaiﬁ hyﬂr@lyai& yiaiﬁa tha carra&p&nﬁﬁn@ aoid, B-unsate

uranﬁﬁ aiéﬁhyda, aubaﬁiﬁuﬂaﬁ glyaxal or aldahyﬁa ap the
G&ﬁ& may be. ’ ‘

CH &%?) Ei:]_~* QHI@HNcHA&]

ﬂ(cy)h/ QH o

‘ (C‘“‘/ »(CI.-IO).I | 4&-—- (‘H [CH IVOC H N(CH;) ]

M& Q

Taﬁaphaﬁhal&léahyﬁa ha& haeﬂ pr%@&r@é in ﬁhis way in Wﬁ

5 p@raanﬁ yiald {14, 15, 1&, léia

e %@ygand, Kinkel, and ”‘tjem (39} raﬁartaé tha pram

::m_ﬁmdiala@hala &y wa? nf
rs The use of Lm.% as a
: iﬂg agamn fcr die@r%axylig &ﬁiﬁﬁ aﬁd @hair aﬂhyéridaﬁ

:lim ﬁ%l@ﬂ@uﬁ a@iﬁ @

anﬁ @&ter& mmka& tha dialaaha&a raadily availahlﬁh» The
1&%@&? ar@ r@adily aonvarbmd to tﬁa ﬁialdehyﬁaa*




”*11;

“Cooly L.al B, — CH, OH
coent | CH,0H
A ifSeCQ
éHO - —CHJQ\ B ’
< a 0S¢ -
~CHo aoo Zoo».m SN - CH"O

Thay mmrﬁ # 68 mmmm ymm @i‘ phthammehyﬂe by thia’
r;smmmra ‘. o .
Wawanﬁ and Tiﬂtjm (2‘9) mp@mmei the prapareaﬁim of
mthalmmahyéa from ﬁ,!ﬁ W ,w mmtmmamyl phth&almms by:
treatment with LiAlH), in enhydrous ﬁ@ﬁrahydrafuramlaﬁh@v"
medium, | - |

Y con(eh)  Lain, - cHo
- ki Y &ﬂww(%m ),

No yield wa& %ﬂﬁ@?ﬁ@d.
ﬁe%@alynak an& %m?%inelléﬁ 11) used Rmﬁhl@f@cueainm

Ay

anhydvous aalvaﬁb

5 ILn .hé @xiﬁiﬁa primary anﬁ s@e@n&ary
:as:*yl alaahcla to, t;ma aer_,} panﬁing a;;}ahwﬁa or ketone.,

SR




¢H,C|

PR r, — N +aHcl

“cH_,cn _

?eﬂ:‘uxf ‘ v - CH, OvHv

»?ialﬁa af 1?*?? parcanﬁ @ra wﬁyaf?@d far thiﬁ waaﬁhian‘ e
'yi@&é waa yivan for phth&i&ldﬁhy&a, bub ﬁaw@phthalaié@hyﬁﬁ
"wma pr@wﬁvwﬁ in 22 y@fﬁﬁﬂﬂ yialéa -

, Tamura {2?}$ &@mdyiﬁy the pyvaiyﬁig aa& axidati&m af .
alkvihanﬁanea* rﬁparn@é ﬁha Qﬁ%ﬁ%nﬂ@ wf phﬁhmﬁa?dahvdﬁ amang

"»_‘the prw&u&ta Formad by haaﬁing awcéa&{mﬂg}? at 33@ - 6§%ﬂ

with various amounts of ﬁwién. . o :
| N Ghauﬁhmri (&) rﬁpawtad B new synﬁh@ais Qf‘@hth&l&lﬁ%w e

: hyﬁ& aﬁd iﬁaphnhalaléahyﬁa iavwlviug the r&&ahiﬂﬂ mf ﬁam»

?ﬁiﬂ@hyda anﬁ shiaraf&rm in the nr%s&nc@ of aqua@uﬁ p@ﬁ&ﬁﬁw

dum hyﬂr&x&d& fmlmmwad hy hyﬁr&&y&im of tha ﬂﬁmhl&r@*mathm
V_ylban%&lﬁ&hyﬁaﬁﬁ |

cwch

‘ ‘-CHo .
s + CH-Cl' ———-—P'

CHo




wi3e

‘.ﬁ@v@val u@@kwwa have f&il@@ to reproduce this reaction,
however. '

| Two. pap@wa @anaawm@ﬁ with %ﬁﬁdﬁnﬁﬁ%iﬁn pr@éurt% of
iﬁﬂpﬁﬁﬂ&l&lﬁ@h?ﬁ& &ﬁﬁ %@r@pﬂth@i&lﬁ&hyﬂ& a?a @f inﬁ@rﬁmﬁ,

, Aéams, ﬁmilwmﬁ ana w&&aan 43}, in thelr study of* th@ Eﬁ?ﬂ@w
ture. of bmnziﬁimﬁ, paimt auﬁ mhm exﬁram@ in%a&ﬁhi&iay Rﬂﬁ
hiwh m@lﬁimv p@inb% @f @h& ﬁ@ﬁd@ﬁﬁﬁtiﬂn p%mﬁuﬁﬁﬁ of
.'hansiﬁin@ amﬁ iﬁéﬁhﬁhﬁl&lﬁ&hyﬁ@ moet h&r&pﬁtbalmla%%yd@, -

‘?hiliip% ii?}, w@mﬂiﬁg @n,ﬁn@ prap&r@%iam of ayntﬂetie
‘curar@ ﬁﬁh&ﬁiﬁ : ’
_’“ﬁ&uh&wm@nﬁadﬁ

faaﬁﬁenﬁati@n of &@r@yﬁ%ﬁalm&ﬂ&hyéﬁ and E«amia@@wmhamia eoter

» ma&aﬁ @ha pﬂ@@&@&ﬁiﬁn &i aymmmhr ﬂ@i ‘
'm@laaul@af @@&?§&$@$&ﬁhaLal&ahyﬂe‘- ?ha .

ig illua%w&ﬁad ﬁalaw; |

CHo

AN

©

) __ o T o
+ €H - €C = CH-c¢ OCaH;-

ﬁltﬂg l;an 331:)\ V'DI.L‘ydvaryr.lc‘u;e '

n“wcsis

HC 0 oc_ CHg

&




The dialdehyde was also veacted with 2 and L- methyl
pyridine wethiodides to give compounds of the type.

;'R -CH = CH -— CH = cHi-RIY




| ), B

The xylene used in the following preparations was
derived fram two ﬁ&urﬁﬁﬁ’ 8 mixture of the isomerie
RVi@ﬂ@& sﬁpp&ia& by Céntral Valley Seientifile Gempany

‘janﬁ 8 ﬁampi$ of ﬁ%@hﬁiﬁﬁl ﬁr&da ?&?ﬁmxyiﬁﬁﬁ aappliﬂﬁ by

"H&th@aaa, J@ll and Coleman, = An aﬁtwmpﬁ was maé@ o
’abﬁaxn a. raugh %&pa%&ﬁi@ﬁ of the mwta anﬁ para xylanﬁm
from ﬁh@ ew@h@Aiammar %y éiﬁﬁiilﬂ%iﬁﬁ ﬁhraugﬁ a 120 dnch
golumn paék@ﬁ with glasa helia&a and mrapp@é wiﬁﬁ ﬁh&%ﬁﬁ

_of abestos. The bulk of the material boiled between
1374140°C, Distillation of the combined bottoms from

several runs yielded only a'mmall fraction boiling
- 1404142°%,  Lange glves the b$1a¢ng point af @nxylan@ L
as 1447 . | |

| ‘ﬁy_ﬁﬁﬁl %rmminaﬁi@n& af xy&ma@ wvr@  carriod out
aanarﬁinw o %ha g@n@&&l praa&@avw af Thiﬁza aﬂd Gunther

,~f?§} &s ﬁ@aaribaﬁ for 6*xylgﬁ@ 1n ahirmﬁyta p}@ $s s

aand a dr:pp ﬁg'funmala ﬁark dﬁﬁgp@rﬁ mmayped with tinfoil

wer@~um§d»- ?ha r%aatiau flaak was ﬂat up autmiéa in dir@aﬁ

v




auﬂlight anﬁAﬁaag* (2@9m1;73w9'ma1$)'@£ ﬁ?yvbr&m%né
dd&d ei@wly ave? %w& haura. The rate of a&éiti@n

 ¢£ *ha‘f rat 1?§~15G e of br@min& waa gavafnad by ;he

‘ b.wnieh %ha bramlnw aaiar WS éis@hargaé~ ?ollawing
~ﬁh@.azﬂi%£¢n af %ha br@min@ the reaction mim@ur& was
-haa@eﬂ slowly to 1%Gwlﬁﬁ@$, and maintained at thi& a@myerw

';aﬁﬂﬁé.féy'&ﬁ least two ﬁpam cooling the solid

waa waah@d with 8- sm&llaamﬁnn& of eh&er;farm and rmarygtalm'

_11%%& Erom this &alvanﬁu

Al@haugh Thi&lﬁ aaﬁ ﬁﬁﬁ%hﬁ? r@yartﬁd at7hﬂ7? percent
yiaiﬁ of N,H, N*,ﬁ*mﬁ@trabrmmaﬁﬁumylﬁnm, ‘the wwitﬁr wa@”j
unable tﬁ obbain aemparabla vields with %h& mixhur@s_mf
meta anﬁ poarasxylones uaaéa '?hé“r@asﬁisn mi%%&r&&lih
favary case ah@mad &?ié&ﬁ@% of eangid&@&%&@ ﬁhawrin@ aﬁd
dﬁ@@mﬁﬁﬁiﬁiaﬂ, and & ?alatﬁvaly larze pw@pmrﬁian mf @aﬁh
ron vanaiﬁna& of & thick, wiﬁeaua mii which agfi@& *ur«

thqﬁ-a@ﬁ%mpﬁa,ah,gmrifi&a@igﬂ3 @aaaiéarahm@ amannﬁa of th%

Naﬁ*»ﬁi%&am& xyxﬁnawﬂwwvﬁ'é%ﬁamnﬁé* A8 noted 1n Tabla I,
ruﬁa 2 and 6 w&r& the @ﬂly an@ﬁ in w%iah any of the He

"waa raravared, and in eaah of
ol at: xsmwzﬁt“:fwaa employeds

N N*,ﬁ@wﬁahr&hram@mpmx?mm

; ﬁhaa@ B lﬂngﬁw h&&ﬁiﬂg p@,i
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| TABLE T
Bromination of Xylene Practions

- Hun F#aatx@n | sﬁﬁéi&iqﬁé- Fwadu@ta # |

Neﬂ_»lﬁrvmiﬁaﬁaé

8 ” "

1 '“Xﬂ?ﬂiﬁﬁa "?@ar &11u»A ;f$63 ﬁp l”5@/ﬁﬁm =
» , mination . ‘ yislda@ erystals on stande

Produat @ia» ing of W, N, ﬁfﬁ?mt@nrabrmmam

,ﬁill ﬁ e mwxylang mg 1@? ¢

2 137-138% 'K@ L aﬁe , :35& i@ﬁaé mol) Hi¥, ﬂ*t@’”
- L 501607 - ¢ Qﬁraﬁvema«pmxvlana mp :
far thres 16wﬁ;
~hauws R

i'?‘?&)z% (@»»353 m{:l) ,1“” |
Ag,dibr@m@mpﬁxylgna N

eamma?@ial o grven
70 mL }3@2" o

h ?wxylan@ ﬁaa&ﬁiﬂn o ngdﬁ (Q¢1l mﬂl; %,u*wﬁiw
'vammarcia3) gixbuga bramﬁmpwxylaaa \
S haghe ‘ ‘
during Bra »
aéﬁiﬁ&an '

5 140-42°  Profugh  210,5% (0.80 mol) N,NI-
SR ﬁiﬁﬁi&l@d ‘dibrnma*pwxyleu@ '

&  f?3?*i33Q | ‘ gﬁ ggg -  ‘32 5g {5@98 m@l) N, h,N*ﬁ*m

tahrabram@mpmxylvn@
faviﬁi ’ . ,
h@uvﬁ

”7“teﬁ; %hg raan af %h@ ma%arlal

o app@ariﬁg a@ battQM$#k Tha ﬁ ﬁ*naihremo xylﬂnaa ﬂbﬁﬁiﬂ&ﬁ

in maat af the runs liat&d ahava i& a 9@w99£u1 laﬁhyrmammr,
and hanea ia vary uﬂplaaﬁanﬁ to wnrk with* @wing 4o Lhe




#1$a,

ﬁiffxau?tia& mncaunﬁar&d in the gurifieahinn af the rmthﬁr
c@mplax reaction mixtur@s &bsain@d in the krﬁmimaﬁiaﬂa, it
was deemed advisable to hydrolyne the r&l&ﬁivaly pure fr&a»
ﬁiun&liaalaﬁﬁa.%a the carrw$pgndimg di&lﬁ@hyﬁeﬁ whmsﬁ

_”eraratian 18 aan&mdar&hiy aimplar*

ﬁ,&,ﬁ',ﬁ*»ﬁaﬁrﬁbram@wpwxyl$nﬁ, 29*,53(m-1& mm&) p@t&&wium

'axajat zlﬁﬁ e @f distilled water and 156 ml. 95 para&n%

@%hanoi was rofluxed foy fawﬁy hauraﬁ Then th@ condenser

_ wag.gﬁ&;ﬁewmwavd for disﬁr;iaﬁien, and 140«150 ml. of @thyi
: : Bt ailﬁ & X o8 wf m;{"s . -

plaie@hai yi&lﬁ& o e 1?parh$am 9? ﬁaw&phthﬁmaléﬂhyée.

| -~ Sodium phasph&ﬁa.%&&@) wma aﬁd@d to the r&aati&n
mixture: anﬁ fh& mixﬁure wa& ﬁt@am ﬁisﬁill&dﬁ The @thanal
_awming @vwr firat‘%W$ g@llaﬁﬁa@ @@nmrataly and a&ﬁ@ﬁ ey
ﬁnaﬁhar b&tvhu ?he %@vﬁph%halalﬂ@hvé@ &taﬁm diﬁtill@d

I a ana lﬁtﬁrg %hr@aanaak flaak, aquipped with re




G

mmah@nﬁmal gtirrer, a 6r$$$ing funnel, and & %harmam@tar,
were placed 12.5g. (ﬂ,lé mol) p»xy&ﬁna, 5@Qg, {46L ml,,
La§ mols) aﬁ neetie anhyﬁrida, and 200 (l@l whey 3 m@lﬁ}
glaclal ae@tia anid, ?ﬁ@ r@aﬁﬁiancm%§ﬁure,waﬁ sﬁirre@,aﬁ& 
kept b 5109 while 75g. (AL.5 ul., 0,77 wol) concentzated
aulfuriﬁ aaidfwas added &lﬁ%&y* Then, over a pﬁrﬁaa af !

about 13 h@vra, 45¢ (0,45 moL) of chramium trimwiﬁ@ was

added in smaxl amaaatﬁ %aking cure that the t&mpﬁrauura dxd
nmh ri#@.ﬂhavw 1@ Ca Aft@r'thﬁ &d&i%mﬁn W&ﬁ awmplate, e

BRAETL for two hamwg. e
'E'i ﬁext ﬁha’r’aaﬁian'miXQM¥e wan paur@ﬁ rapiﬁlv inﬁﬁ
one 11ﬁ@ﬁ of Qﬁﬁﬁkﬁé iae, wWith vigawauﬁ S%i?ﬂiﬁg, and
‘axtracted wibh three 125 L. portions of ehlarafarmu o
These @Aﬁracta ware keph a&pa%aﬁa and used to wa@h the -

f" ﬁ@smmpeqitién mixtura ﬁ?@m a second @xp@ri&aﬂt ?ﬂn,lﬁ thmf

N SAMe MEnNer. Th@ @xt?&ﬁﬁs were th%n Q@mbmn@d, w&shad
wiﬁh wa%ar; and éri@d sver &mbyﬁraua magn@simm aulfﬂbe,

The érvimg a?anh w&a ramavad by filtration and the

bul% ef the ahlarafa?m r&maved by dlanillaﬁimn@ Upon

‘jfﬁﬁ ai ‘the t@ﬁraaﬁ@haﬁ@ separated. This material,

e %wa waahnmga with beiliﬁg water, aé drying, malt@d




UL 00 3 DA WA LA 4 ) e e

gondenser, A yiﬁlﬁ of 2 g (6 p@#é&ﬁﬁ); WePs lléﬁs was
Qhﬁ&in@é, | | |
Twﬂ@ghﬁhgg§m§§h[ja; ;&gkm@'f,gi;T‘" Lon

A solution of 30.5 gu (0.12 mol) of N,N'~dibromo=
pexylene in 3&& nla of shlovoform end a solution of 32 ",

(0,23 mol) of hexsmethylene tetramine inm 300 ml. of

ghloroform w&r@ pv@pared ﬂ@p&?&%&lys- Upen mixing a

flocenlent brawn'pvmﬂigitytﬁ ‘formed wiﬁuzn%lﬁmlﬁ minutes,

- The. raaulﬁaﬁt mixﬁur@ was haateﬁ mnﬁﬁr r@flua f&v twa

hmura 4o 1nﬁur$ ewmpla%@ praeipit&mian of the salt, Th@
ahiarﬁfnwm was romoved hy digtiliatimn and bQG ml. of

water aﬁ&@d Yo the rwﬁidua, ?his-wésidu@ WA r@fluxad

for 3w hours, during which time an oll gradually fagm&aéf:‘"
aﬁp@m ﬁwa1iﬂg@ bt g. of %ndiﬂm‘phaﬁghaﬁ& W@ﬁ@ ad@aé‘agﬁ‘%h&?’
mixture @ﬁa&ﬁwﬁi@ﬁ&liaéw '?h@ﬁf&ﬁ&ﬁ @a@ﬁi@n-afrdiaﬁilxamé
was §1@a§§ én§:ﬁﬁa_a@m$ é£ dimé@ﬁyla@im@ was avident.
Continued heating with the addition of 60 ml Hu0 and 40

ml 85 pércent phosphoric acld yielded 4 g. terephthalal-
dehyde. (25 percent yield) |




*%2&8

of phenyl acebate bapy 95-96°/25 mm, (88.5 percent).

- | b*ﬁ?ﬁyaxy aeeﬁﬁﬁh@ﬁﬁﬁ@ was prepared from phenyl acetate

hy the 1 riaa r@awgaﬁyamént* Iﬁ 2 one. lit@r, three~n@ak

flask praviéﬁd with a r@flux eondenser, thermamaﬁar, ané
. mechanical ativrer were ylaﬁad 136 gz, (1¢$ m@l? of yh@nyl
'aéatahﬁa Then 173 g. llfﬁ méls). of anhydrous aluminwm
 chloride were added slowly, maintaining the temperature
‘%@ﬁw@@n ?Q»ﬂG‘G‘ Thé mixbure ﬁ%é@m& very ﬁhiek,'makimg)
4 \*”;ma diffiault, Following the aéditian of the

 fa uminum’ahleriéa, %ﬁ@ ?ﬁ&ﬁtiﬁn mixture wa& h@&%@d in
“ba%h 4o laewlaﬁﬂg f@r—ﬁ@ miﬂuhes, Upon eagling :

1R

._1@ @ab tﬁ a rxrm ﬁ%ﬁlﬁi
| ?h@ r&%inﬁuﬂ ma%&wi&l was d@aampaﬁmd by the addihi@n
of éilatg &ulfuria &&ié &nﬁ axtr&ﬂ@&d with ﬁia%hyl @ther.
Th@ sther was ramwvad by dist&llahian ané ‘the r@sﬁdue K
 &&3%113@& under redumad presauﬁaw A fraatiwn bemlin? -
b 1$9ji33”C/?h m was @ﬁilﬁat@d and radiﬁtiiied ta yielﬁ
?&w; @f aﬁhydraxy aaatephen@ne b;w, Ilﬁwllﬁe/z?«zﬁ mm.
.Rfilg pﬁreank Viﬁlﬁ} | | o
_ﬁ h3@her b@i}in@ fraﬁtiaa af the Firet ﬁawﬁlilﬂtieﬂ '
£ "h;p;_lﬁvwxéa/é mw),.

upon raaryatm?iiﬁa%ien from '
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E
E
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of Bg. (Q*ﬂ@-m@l)_%@f@ﬁ&thal&idahyﬁ@ and 9g. (0,08 mol)
"acet@ghanﬁaa in,256>mi; of dry ethyl &ﬁaﬁ&ﬁ&'maia@aﬁgﬁa.

at ieﬁlﬁﬁmpératur@'feﬁvlg 3/k h@ﬁra.‘ This traakgéht

was carria&‘@ﬁt over g period of two. daya, &hg'aaiuﬁzgﬁ

Ff;ﬁﬁﬁnﬁ plaawd in a rafrigeraﬂar averniyhtﬁ Tﬁa'g@lu?iaa'
,first ﬁa?naé y&llow and’ gra&uaily éarken&d w0 8 da@p
ved ealmr, A salmonﬁeeiarwﬁ praaipitata sapﬂ%&tvd @n

»sﬁamdinﬂ &vérnight;

Tha cnnﬂ@ﬁ&&aian pxcﬁua@ ghowed litale t@nﬂaney ta

-&13&alva in &my of th@ eamm@n ﬁﬁlVﬁﬂﬁwﬁ Iﬁ waa 1nu@l~

_abl& in 50 p&we&nk 80 pawﬁant aﬁd 95 pereent @thamél

w&ﬁtr, 31&%%?& ath@r, b@nzan@, ahlaraiarm, digxanw,

ﬁcﬁtan@, aﬁhvl aca%&%@ &nﬁ glacial &aeﬁwa aeid, Tt

ﬁiqsalved o a lﬁmimed exbent in warm cyclﬁhexanahé
Th@ mmhmvial wag murifiad éﬁ axﬁraatinw anw@ with

bailinw watar and ﬁwiea with hat 95 percent @thaﬁul mnd

’driad in a dwaianaﬁar over awnﬁantrahad éulfuria &aid,

4 wa@ a. p@l& salm&nwcelqr@ﬁ ﬁﬂlid, MNepe 195»19600*‘ It

dmd n@t r@dua@ rahling*& %alutiam and &ave 8 negative

tmsh wxﬁh T@ll@n*$ raag@ﬁt,- Iﬁs mmleaular~@eimh%,

daterminaé ery@ﬁaapicmlly im ﬂ&m§h@r Ln whiah it ia %lebla, )
wa& 33 {a&l&uaiﬁaﬁ f@p Qghﬁlgﬁg - 333}‘ Th@ yiald was
n@arly 1@Q pere@nt, =

" Galoulated for c::?lg«:w»:‘aw o 35*,2- H 5,43 0 945

ﬁﬁun&"‘ o8 ﬁ&»@, H )gﬁ* g 9§9




aBiw

The absorption spectrum of the compound was determined
in G?ﬁ?lﬁhﬁ%ﬁﬁﬁh& ﬁ@luﬁian uaimg a B@ﬁkman Model B
e ﬁpeetraphatamwtﬁr. E | |

A unsuocessful attempt was nade to oondenss terew

 'phths1a1ﬁ$hy$$ anﬁ awhyévaxy acetophenone using the Bame
;,pracaﬁur@ as ﬁ&aarib&d amea fﬁr @eatmghancn@« A ﬁubj&at
~ for farﬁh@r invaﬁgigaﬁian mig&% be the benzoylation of
amhydwaxy aaéatphenana and ﬁeadan&&ﬁi@n of thae: r@@ulﬁing
“aebanwaylﬁamﬁaph@mama with terephthalaldehyde. F@llwwwj
ing caadanaatimn the %&nmavi graup will be yemoved by
hydrolysis and the hydroxy terephthalcone recovered.
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ﬁummary

The praparatian of ﬂialdahyﬁes, with parhtaular el
rhasis upon t@?ephthsl&ldahyda, has been invastigat@é. The
three methods ﬁgnsiﬂar@é were: (1) The method of Thiele
and Guaﬂh&r.in#alving brﬁminéti@n'af xyi@n& followed by
hydrolysis of the tetrebromo~xylene, (2) th@;ehramic acid

'5exida£idn»¢£ wylene in aﬁeﬁia anhydride~acetic acid media

followed by hydrolysis of the tetrascetate and (3) the

Sommelet reaction involving bromination of xylene to form
 the hiaw(hrama@athyl3 xylene, reaction with hoxamethy-

lenetetramine and hydrolysis of the resultant salt.
'In spite of sa?aralfinharent disadvantages, the metliod

of Thiele and Gunther proved to be the most fessible, The
- disadvantages of this methed”ar@: {1) The diffieulty of

 obtaining puré ortho, meta, or para xylene to start with,

(2) the difﬁigmlﬁy of mﬁp&éiﬁ@ng th@.aamglexrﬁixﬁura_af

; products obtained upon tha'hréminatian of commercial
_ xylane, (B)Ithe low yield of the desived N,N,N',H'-tetra-

Erama~pwxyléne and (%) ﬁhé fcrmaﬁicﬁ of ralativeiy large

- gmounts ef the m,M'wdibramaﬂxylanﬁg which are pawarful

“1aehrymators, ﬁewavar, the H,ﬁ'»dibrama*xylenes can be

converted to tha eerreap@nding &ialdahyde by m@ana of the
ﬁﬂmmﬁiﬁt raaqtimn, bhua ¢ampanaaﬁing to some extent for
o f % H, N*,N*wt@trabrama*pnxylane abﬁainsd‘

th@ law yih |
7 Taraphthalald@hyde was aand@asad with aeetsphanan@ in

‘ dr& ethyl aaeﬁaﬁ&_selutian using dry hydrogen chloride as.




; the amnﬁaﬁaing'ag@nﬁm Nearly a 100 parcent yialé of
; prcdﬁéﬁ»waa obtained. This material melted sharply at

,1?%wl?69$_anﬂ wag characterized by a lack of solubility

in sny of the common organic solvents. It was identified

RN L SO L

by analyeis and molecular welght deterwination as teres

: phhhalazmﬂiae@taghaﬂﬁng-

TF=TT

{0 R N0 I I T A

The compound has ot been prepared before. It is the

_ parénﬁtmf é_ﬁéw»ségg@saaf g@mgaﬁnéa'%ﬁgﬁ may be prepared
i iﬁhﬁmy%h@‘ﬁyéréxyléﬁ@dfaﬁﬁﬁ@pﬁ@naaeﬁ5&&@“@&%&@1&1@5&?&@$;
g The name ﬁhﬁhélcém@viﬁ assigned to the parent compound,
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