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cyclohexapyra2|ne or a cyclopentapyra2|ne 50 hydroxy, acyloxy, ar carbonyl
oxygen atom wth a peracid in the presence of the corres- These rings can
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acetyl oxy,werﬁ;a RPE B Wb a lel by Qlh nk, €0 1] and ,
[err] ar uhsachongems are demrafésrrmhbsm pas&, bv(iysgbhexanhmaou lan alkﬁehwt i6on _
Exenpl ar%'lfgthj?ﬁ%h% Tz e ylengydi-h
2- chl g oRyEhO e ne%an@t; ma&t‘ ‘@% iﬁa ra- and !
et hyl eneisdicg#binflexygen, 6r hyddxy, 6 Icéﬁ]lyad'l; oqeuyﬂmgezﬁmﬁtytdrpgﬁﬁha aving the .
structur@anliz,Bx tgg?eﬂrq@ dregesg uce(dnWI .t"ft“lte gﬁﬂt adolumd 6s :
desi r abl W52|ne
Gort oo btk TR At S S s R o e on
Excesses of peracid up to 20 percent C'Elrt dpmdnysedperhi&uﬁmmaesitams I n excess
of this are wasteful ofgthe reactant §f ctleattec fheg0pr odugt
and can 75 produce ted side re i e;;?& g%y desirabl e
-~ to utilize peraci guantities Thi so mspaoeaa eiédpwl avinga< .
boiling of fromlst ionetric to aegﬁssmértbeme wc@ksf ﬂpataqtantef err] at

0.7 mmHg, and [erNr] The reacti onc?f1 unwanedslde s % accoFgﬂ 1. 5293,
a popcorn-1like odor, and a |ight perp HY AR g&;c[d Quilhigasi de "
desi r abl This é&-a p:ﬂ@yeliﬁlv pqxpd:mvmgfal wiliog af frbmmoiammquera zm;ieimax-(mpprr) action

vel oci ti $+89%1 4 and o o gThej Rqacien mey 3t teft)fr-oport i ons,
ratiogy %b% bﬁeg‘g%ﬁﬂ‘ﬁn&% vgm@%’%fg %d‘*“ snt8lges |
her ei N amEwit. \Aﬁllghi fbPortioss, @éﬁlagrand QW& db&3ARC ca\k ctlon of .
unwant edpme@seshmred% by weight unless oﬂler ous reaction w1th the probucgénl of mwamhdz ed and

ot her un¥&s: pot he |a‘}ghlét rfgd t heg J%é‘gf”é’?e% groducts'

It |s3§tcgl% nryg'f;a ﬁ‘é@m Pﬁ@u %r@cﬁfnfy rﬁ?f o T e e
5- t hydr ousylide, hﬁvn?g ydrqu| n- foune@ tia€ gevkl i rébltsadan bé GbAbedr 1] tO [err]

I't has oxaline having the structure mthe preferred tempegetyre fripgndf fomt good

| t be obt th fer t
e ey t”i"" LQact?oﬁr?aﬁ%ﬁ%%?@%%ﬂﬁ%@%ﬁﬁﬁgV%i[ﬂfe] °

m ni num Iength is [err] govemedbytlmrateatwhxclgdmpem@ddcahy the rate,

at which the pera n be added vmtbhtﬁéﬁedd‘fi (CTeRing §n SXEBHL fopls” t em
perature rise, and in the usual proc&& f o RoEs A a}g littge

. as about TIhBEmvnwe&sldn&ﬁmﬂ'hﬂ@t&—assmm\hldneﬂﬁo&m tdnngidaicm Etfok e
ot her hamngadlghiddvttliken@lr ho n . hawpem addmttm lhsaSkheerodm
peri od t5 X0 O A TR EIRA P B H@td;ggem P’“"‘dgrh“gho‘:‘:;nplmss’ :
5- Oxo- 5 -tetrahydroqui noxal I ne Qﬁ(ﬁeﬂgfor tpém@gnﬂ ﬁ“eth 0 dar ovi de %
hi gh corrpl eteness the structure phase of the process is carried out for fratd an
addi ti onal hour or t is generally @b I%MWF Gbout?ﬂf’slw A se
Accordingly, this % hase of the pr, "o.o‘,_. rom about 15
m nutes to about urs. An al kan%po@p Wss g Y tgesu@ er tion :

[err] vehicl e amlr aipeheic adeids st dmlmbhyanﬂeadhletter con-
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carbon atons. treated with a | ower al kanoi c acid anhydri de, It will be
understood by those skilled in the 55 that is an anhydride of an aliphatic
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to four carbon atons. ‘prepared herein can be neutralized,
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80 acid, and &@tﬁttﬁd’l@erkdm aﬁdﬂiﬂiﬂuﬁta a:lmpmtndf Is’dﬁentgd&plﬂ&Shy da@Zbene ring
can al so bassbiing4ly formultes t he wei ght of tdfmnalrneexamymwtafﬂsoaﬂmenng

stituted with one or two [err] alkyl grou an o I n ent in
oot at e 1 om (it R e b P

this step. It will

accordingly be apparegz se cl osureﬂaﬁngheeoxﬁxlﬂhl’fed in the art that
one or skilled in the*®art a preferred route begins nore pairs of the
[err]*al kyl -groups sub- 8 wPth the peraci d oxi datiQ af a conpound
stituent on tRe. YW ORAMQOR MY AR &Kak: RAn45 having @ nul a

gemnal, i.e. abo@ariolbﬁedaiy df chetdaigatbane ring carbsfiatom A particularly

pr ef efred bshcy%%tﬁﬂs raow écfﬁpf.?) ‘ﬁéf‘“él nis 5,6,7,8-tetrahydroqui noxal i ne
90 havi ng tfie I ® aSTi5E ek A6t AIARR Vifial ! RvBd by
tﬂhe oxi dation product w t h S{.—sng&i ﬂu lﬁlm

treat nent of. cath-EN6Ho£ ariCiaflorS 0
anhydride to provide a product havi ng t he dlmcmitas, as furuher described herein- 95
This clear to yell owg 0 Has nut- | i ke té re%,fldmfoﬂh% %9 n-1ike
odor and flavor charac fer) sti¥cs, as furthq,gve ‘%@‘Ei ter.
The [err] alryl deriRkéati* f th| S’ mat er iaad mbladeenmt:tMeStG;mg t&dremdw- and

odor character and includ& 5%- nethyl - 5 dgingzalie, 2 t etwlah 618 - fresfydro- 100
qui noxaline, 2 - ethyl - 5,/6,7,8 - tetrahydro- 100
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4 quinoxaline, 2 - nethyl - 7 - propyl - 5,6,7,8 - The non-cyclic reactant
' 6 - diethyl - 5,/6,7,8 - nay be

a conmpound of the general formula tetrahydroqurnoxalrne 5,7 - dinmethyl -

5,6,7,8- [err] inroute (i) or 45 tetrahydroquinoraline, and the +tike.

Thus, for [err] in route (ii) or 5 exanple, 2,3 - dinethyl - 5,6,7,8 -

tetrahydro- (iii). quinoxaline is obtained accordlng to 'the present

Anal ogotis conpounds contai ning s&¥&¥71to i nvention as a col orl dss _

crystalli r e er ri ng_;;laavr ng
a tobaccom iﬁ%‘ﬁﬁh y? %f?},s- g%s%%g%ﬁmﬁr& %él%l y to the
above- = 5@etrintdivgiiinoxaling,G,77 dBnethyl &@h&rydk@q@pﬁ&(&l—kzﬂ@ r@tee(l) arent | onedp

NEL @
conpoungs g?ﬁagilakd tr'g‘“?l Gﬂh'g\rrﬁg pReds ante @ aey, t obacco
flavor,” o ChAEALARRUY ey
pyr azi no[ tijvention Al QC Sildleds ScrRtalfid mah teDfnerilRRA Ting fusdd loythd ﬁﬁg vatives
t her eof ; davidg] qmbemh@mmgma& tTrandca{r,rﬂalelbepteP@rﬂesnhﬂaalvm thetaheve-an ogous
deri vat | Vv - g h a;pe%g comp lounds conéaxmng sxx-member
| easan tutl ~r
nonane & Sl gl T Sl SRR i
‘pyr azi nes lipié paving G ;mnut ana di—nmﬁmbk@clmrcyub-r l'izing 15
cording t itse

;_'l

re’sent | nvent | on an b‘@ OrCYQO _
monoal kyl b ggf ey < 5 alkyl
derivatiVesned b WA rQGRH So rds\/(at la)ll@ﬁd aatmagna;ogom derivatives
‘1, 2-di am M@,tcdngheammolmmm mpho- C yif | eyderciamee cydopedagn on gydedemecy| odecane,

al kyl - or ‘btléld""fmﬂ"“dlvﬁﬁr B‘kn‘" d’caﬁ‘m efty TsehH%'W%H"asm‘We or
its derdov E}%l i y ABE polf |nstead
of 1,2 mesmgoamdf 1 andykyx v@ﬁves’L t&redf ah:kyéthwkae idrat i ves
t her eof e (ﬂ)by Mqﬂhgzmocyd@e@mne & 1t.anedi one
ene di -

gP (elrl 5#&&?.%%%%% adf gmr% rm&eoam‘ioa%%g% vatives

i nst ead obhmymﬂxyl&mlammet eaikyldrall;ﬁ—n@r -@yclohepranarke @il aavivivizal Miamizd-- or  di one.

Thus, for 1tives jth deWZO‘Efr .
oot PR SO mﬁ%ﬁb&p@meamm%ér&ﬁ%%f Tl hi%zs

2, 3-di @01 (R Is@ﬁe ( 2) a
2- hal o- cy dhptiewaripten. raylneqq%drthsmemm'pp lohemelanﬂ-ﬂ! R
- cycl ohepf&ht °"éﬁ"‘rd‘}mrema Ff%r:@q l TRRRe fd ol .ygnth a
1, 2-cycl owm@ cyc 3 dpgfeﬁferahg err] to hexadi oneor a _
-nmono- a6 ﬁ@ﬂreytﬁlbktyim shomtuewe (X efwgr €S les/ealfyr;hell',t?,-dszdoﬁemﬂmove the di-
70 ther eohalog®ie bicyclic hydropyrazi neéng dfpkamirerlagfmst:azi no b]

cycl ohexane or, the dihydro- 30 (or mﬁ_rd{ nS’Jy &é&g@rs t her eof ) obt ai ned
upon pyazi no-[b] cyc tane and in ca QitfechylchdiBexehe@SUr € i s then
dehydr ogenat ed ass; R4 he tetrahydrb@mmoﬂéﬁﬁ}wmﬁ@xlaﬂe ‘andset he sary
to provide the fusgs vkazine ring. Nbre 0@ noeLb] cycl ohept ane

and doubl e general l&, gt he cyclic react aff dja,gm g)ﬁ%ﬁ?{ d;@,gylcydg_ond | Soners
t her eof . 75 Action routes rraymdaﬁe a. corrpoun e

respective formul a glﬂg h%)Pd ow ([err] b%gmo_sﬁe%?:;?ﬁeptme, _ .85

1, 2- di am nocycl ohex ogen): 12-di 33,5,5-1 levdlo- and
1, 2- di ami nocycloal kapes, are: -1, 2- di anmi NCG&y#dng! exaneetr ﬁy °

1, 2-di am no- 4, 5-di ne lf“‘cycl ohexane; 1, BZ-dnaJam-ﬁé-dBmﬂv,yEé,Sdm@ﬂweln-et hyI cycl o-
80 hexane; [err] © %51, 2- di ani no- 3 !!"Pﬂanfr bylcyel ghexane;

1, 2- di ani no- 3, 3-di ’F 4, 4-di et hyl cyc} e e L eih}é d’g‘am hocycl ohept ahe;
85 (Route (i)) Res 1, 2-di am o- 5- net hyl cycl ohept ane; ._
1, 2-di ani no- 3, 3, 5, ﬁg%et r(aget hyl cycl o- %pmlcirpél-hab-cydoalkanmes are: .. S~
1, 2- di 4ffi no- 3, 3-di °ﬁy| 5- di et hyl cyc%l ClockShdibemnone; -
hept ane; and bromocyclohemone’, L ;
1, 2-di am no- 3 7 di- mhmcycl odecane, Exau;hdres,«d(fmeﬂry obexanpnd; 0al Kar®snes are

40 Fﬂgl i)) 2-chlor éﬁmﬁhykyd"hexam“es
ychf or o- 3, 4- di net gﬁgw ptanone; 90

-bronncyclohexano'
hyl cycl ohexan Ozlemm ,ﬂj’:’ k—teuamedlylcyclohepmn-

2-chloro-3,3,5,5-tg
2- brono- 3, 4,5-triet y cycl ohept anone; one; and 100
2-brono- 3, 4, 5, 6-t et panet Icycl ohept an- 2-gese-5-agdylcyclodecanone.

100 2-chl oro-5- net h{ﬁ%%y Y'8decanone. (Route (iii))
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5 Exanples of the 1,2-cycloal kadi ones capabl e by the addition of an acid,

des || F | | | ZEE' |iE|‘EII"'1 S mnr\rﬁl gn:rl
such as dilute sulfuric acid, pre- 65 ferably 10%to 50% sul furic acid. If
any 1, 2-cycl odecadi one; . undi ssol ved hydroxi de exi sts
at thrs point then 4, 4-di methyl -1, 2 cycl odecadi one; it is preferred
that it be renoved, as by centri - ? 7 drethyl 1, 2- cycl ononadi one;
fugati on ok ion...The crude h| (‘\}?3 9(71 5

3,4, 5- trl@thylEﬂmﬂEMMI 24y oalkydidney vapuel (By@he addfi GFZdnid] &mﬁ'ab@r& stbdgl pped
of vehicl'e andf being yiikiped lpginjarg- cycl ononadimingal aCId such as dilute sulfuric acid, Pre- 65

purified as desj ding to the procef ‘.Pl fhie eny

her ei naf t er desq.&mg}%%mam&; 2-cycl oh'g;% gﬁ%ﬁfaﬁa as%‘;,mctm fe ratio
of di ani noc¥cl cﬁa‘l—&la:lm-lizayctldnmamene, 4- et hyfhigatior? -of yilraioe: p Tadi hfle | bici:

gl yoxal or of é}yﬁﬁ q jﬂ%c?r%él’?ﬁcm‘a‘ﬁmal ellsg'ﬂtmm (yetagli aod &urther 70

can be stoichi olr‘gagt > better vyields ed & V@b?’ﬁ?’ﬂ‘é’ﬁ with
amoufits of glymméthyﬂ-m,ztcmhexacﬁmepf route (i) Thd 1ftic bl da@f 6dv1R8nel B theO' _
di am noal kdfe i4methyl-d3-cyddeptadicngnd of vol \alye dmfmldakmgtd&amhamr ature

of the re- storcHFEKREEME 1t will be aprﬁ_“e riii° ﬁﬂgmgﬁeﬂﬂa@hdﬁl d
be ‘bel ow t he frﬁ%@&o@%u&t@)})fe inSKdclidnS €h- | rl)r o excess of
1, 2-di am no- 3volﬁ:ﬁgd1mmies,t1ﬁ pt-.rs @S the 80| Ystolchioiveri 'faﬁ)matedbythose

et hyl cycl ohex &ffen

5 ﬁfﬂétﬁ%ﬁ 5 L %% o v mé*“a% 9
deconposi tion 3 t 1%89n
hydropyrazrnehjzdgo;;t:ua s g‘;’ eroh .2 i ,%gép %’mﬁ Hane
with di acetyl pevatives pplowat an]i ammdaelz 3mﬁeﬁ@ss,s,y,saaadhydﬁqwr e a

2, 3-di net hy] 6"“?“‘“’8 & @KQ‘ESSI ve t| me for

conpl et i on 2y ﬁgré & I fwca Oéfe éﬂggnﬂhg R %  Bfher gt e
(ii), i.e. emfrom ——Idn’e euomlyldﬁlacwlxﬂaua | rp@idafes O Qen hgidi |‘3y| ng a
hal ocycl oal kamse(d ﬂné msfeesdfco nlezs@mt- |1r;2,8e4=rttenrarhyrdmmaahesao bﬁmpre red by

from err] t

aci dificati OnlerEilte (i} éli' T reﬁgrﬁ 1A lvmﬁt g%ﬁo ?;ﬂ'ﬂfg?fl t]qugldtgm%

1, 2,3, 4- tetraltwmmiphemﬂmme to form t et r Fhe PRbIAIEED @fctdn’ Q4P feCdaf-] tO
[err] In thehﬁﬁﬂ Efaloi fhe hy W%@f( Irred;ma;(yrnﬁ aotrongrveldainkaxmt @& ascase of

routg (ii | A g Saeldras g Xl u f§i@ri3§er,o rolysis
of the aci Oéarheaf%l :i:roaxd@ilﬁk&% mrg' @%ﬁ@'&vﬁ!ﬁ%ﬁfﬁ%mbngréa v ﬁmcﬁ%ﬁ %o

the qui noxal i fwivative This yetreecacrtedlqu'rZedan reaction is desirably carried out atliepdradi t-i al
oxi dation reaf] %P}Frﬁy”“beé b adding gy sprene allglh  fourey ket lost ebpurt75eC. Hédwm' ne

ried out wig hasajngglgaﬁr b Rk uen%immde u@f&“ﬁﬁyﬁw:%g

m xture of i Sdi’mdhﬁn oﬁﬁmeﬁmsaza weEt. al REEEN HiRRA ke
thereof) it nn&srermmhe@n@@m gt |presyoe: srrﬁhgada&rablen or der
to obtain gooEE

<A P mm wzrqqehng i el ds
W t hout undal qateeﬂgl | i,,rgegnde Q()d are f i out
at an reacti side fesctiche sind aisl epullitionrof elgh mt atAﬂteenmgr Qleavage ux Ni@e piﬂdi},b.tgal ned

by addi ng a sPr&ngieag can 9Hfcarp £ont o Agentsathe) gﬁlequlomdlemrqmds sol u-
netal hydr oxi E@ %}gﬁ“@cﬁulxgaﬁa‘e e Br ﬁﬁé%ﬁn@ %ﬂ?ﬂ ue?]‘; s ofber-
pressure thss rlmarbtyrgarnn@am adlied t88heahcihtk alWhidiBigalousCaltA BhEins s Eéﬁ r%' des
be carried ouby amarn nﬁepfhﬂmbuhbfmgaﬂ?emas [ eliro] ,the] igduof oswctthﬁm o mﬁeassr um

are desirabl ymd hﬁ“ﬁ"ﬁg‘mlﬁ reaﬂ;m g% grsisopr ell geceste

hydr oxi de- coning} Qiitdkly mnié@ Bol 30°0in ?g_er&, zépup sf)‘?"étg‘gur es. . The
desi tabl e b@ hqusaa;nédtmdesd'ablax g&noﬂtmea'estcerrperature terrperature range for
use herein |s11 Br - kjgh degics P ©B- [err] to g satisfactory
from[err] t of 'ﬂ‘:fﬁ R IR A e ffom40 re ate while

mi ni ti zi ng Uniil&'std’a&bh@elm{l&‘for b pdliek foral € pr ef erfréd. - 105

si de react Pbngatiendo piraitdbrer kintrplomeralie redve reac- After ring cleavage with

t he oxi di zi ng“1 o X9 Al r’:B%.o ur on- ents t he
rmhganece f S Al AL g DA i o

the tained nfaablyaC,HHQ; tidver elkancle Bich iaf ~aci@%NB O3
wi se renmov8Y ek ethanolsad gheldissus s Iutron 4§hk>nc, ) ahediks, teb&cmldaed to

'cal On
the reactant sy, "r : ggg Lﬁﬁ?og” f S et 1Ef:r*‘ﬁlIdtIe% ‘Tg‘}“
spar gi ng or OihbRab:SAixhkdYan, if s et (et PEALET of and
washed t hrough the reaction mxture. At the tenpera- several tinmes with
water to recover all traces of tures used herein, the tinmes for the
reaction the product which has the structure: may suitably range from 30
mnutes to 24 50 hours, and it is desirable to carry out the reac-
O tion such that it attains a high degree of corn- pletion in from about

one to three hous [err] The reactron |s desrrably

oy ,____‘.l_,_ I - . o -




ferably [err] |ower alkanols such as meth- strong mneral acid such as
sul furic, hydro- 60 anol, ethanol and the I|ike. chloric,
and the like - to precipitate the-dicarb—AHer—th eacti-on—i-s—corpteted;
as readily oxyllc aC|d Hydrochloric acid is a preferred determ ned by gas
chromat ography, the pH of mneral acid. ‘The acidified material may then
120 the reaction mxture can, if desired, be reduced be concentrated to
renove wager. 6 1310771 "1, 310 771 6
6 The di j j COYE 5 AREL
e.g. at fromh&B{aﬁbdxyhc aCIdmay éby] to prow de thpyra2| ne Thse.",
pyrol ysi s ﬁlﬂamnandlspymlykd °g-at °“i’s di scontfuyythg-fhen the reaction is
conpl et ed, R“O%agpﬁfgﬁ‘ﬁg%ym don of [err Jin. It will be
understcmdaslwid 9 c&tatidd & &0, Bvoluian. art t hat th i nkgrnegli ate and the final
pro- ducts prupéxeuﬂmevdabmﬂl llbélmféﬂtral | zed, 5,7 - dihydrofur 0[3 4 -

b razi ne
fLP)r/mI a: 13‘5’;3 gﬁg ,edeﬁln Idélye@m |qo,mﬂg %9%%&? ﬂ%ggﬁ%agagﬁ | n purer -

form or 10 nstaid&asmndvalmcydpmyazﬁmrmby conventional purification techniques.

€
re

Thus, the @ @tmmnlyemﬂ‘rsraﬂmp%d/ or iso- |at ed ey distillation,

ext 2ot o TR e 50 15
preparatwgtegh{, Q&E@d&@éﬂ:ﬁn, mEees, and th% || I't has been fsound
desi rablig tnep thedrggraphic W:hmqmpwlém nes by # hal distillation under
vacuum IIFhe @P}p%&lf‘gbd Bioprdyines md 7,8 - dihydro - 5H
- pyrano[3 °nf‘eroc‘yc11| o f used pyrazi ne haV| ng the :

pyr azi nes ﬁnaw ng t l]mhe formula: formula: [err] Exenplary of heterocyclic
fused pyr aZIllnléetervduéwémrl Pjresine] 1 epresend §,8 —dihydro - SH - pypmelddrebll-accor di ng
to this? nydhbrepesis fyed pymaing bpving BF [pgrerites haviee ferfpamuiet byl - 5 7 -

di hydr ot hi }elﬁ%'fl 3, 4 b] pyrazine 25 [err] and [err] are the sane or different-
havi ng t he for mul a: and_represent hydrogen or | ower allgyl having one to
three carbon atong, 3 '§\ecifi cally, the hefvy 'c,?gfzused

[err] pyrazines acc 3tO(F{ntMuE lllﬂventl on a r&#zines to the "b"

si de of which aregitUset %\ée- and si'x-menber ed oxy®&snfsor sul fur-con- ‘
taining rings; these rifgs>conprise dihydro- furan, dihydrothiophene,

di hydropyran, and This material 15 a white crytallln ol.id having the :
sul fur analg.of ySUGh, kAN oSuch ki ng k’gﬁ@ %rg CE ",’K% 0408 . Agot her ,
pyrazi ne ac-CH.L8—3%r o, b —SaHdR,, tRy, € 15Dnelhﬁli’rotli[ﬁib5{-elli]lp}razu&0rdl ng to -
this m%n&o&»ﬂ’s»@d&eﬂdthh aﬁ(dlffgefq? -havidgkth¢ fogmdasps. The pyrazine ring can

&zi ne having the substituted with one

al so be df l?tfl?F‘F ]
or two [err R&tc;é‘ r%ééi?icau ggnﬁﬁuhe%rocﬁdhmms%d and such Tg%uents on the hetero-
b]

cyclic ri ngyrednes alcanrdmgrrm cm;esventbe gem nal . 40 t he present

i nventi 8 pxsed ek’ hﬁ? oft“ﬁiieno [ 3, 4- yrazi nes having the

[err] forﬁﬁi@n}n‘l % gtyg& fharacter. A further illus- 65 trative

pyr azi ne aGieA[ Sdlltyﬂié@ﬁiﬂ Qid | STHjsQkakekial is a white crystalline solid having - 5,7
di hydrot ﬂueﬂﬁ{ratpzlogu}fﬁz Pz Pachheings ng rdsed ot like lodor. N@ﬂxeﬂps@azmedc-hyﬁ@ro 5H

- thiapy?a sybsti (°BS Phjere g cprdiss 064“ pegtion is 5,7- dihydro - 5,7 -
1,310, 771 %Ltg:gépswmh one o?niwigikcg-n(g% :1:}:’? ggnn%a anal Bélrrazgmeahaglg ' C? mel ti ng
at [err] WeiotipspandOséh dubstitdaiteen digrip@ro-at ons can be reacted with roasted nut

fl avour 10 cyclic ring can, in some cases, be gemingli ani noet hane, EN aI kyI 1, 2-di ani no-

‘Thus, the present -imvention contemplates
5 7-d1hydroth1eno [3.4-b]pyrazines having the

formula: .
: andaroastedaromaoharacter A further illus- 65
Ry ' R trative pyrazine according to this invention is o
= Raq 5,7 - dihydrothieno[3,4 - b]pyrazine havmg -
R ' P the formula: :
Ry | [:\
45 78 - dihydro - SH - thiapyrano[3,4 - b]- :’ :

pyrazines having the formula:



The novel pyrazines prepared according to ethane, or a

1, 2-di al kyl - 1, 2-di am noet hane, the present invention can be obtained by a
and the resulting internediate pro ' '
routes. The di hydrothieno- to obtain the furopyrazine. The two [err] atons
pyrazi-nes can be prepared by reacting a3,4- are desirably both Cl or both
Br, and are pre- am nothi ophane or a nono- or dialkyl sub- ferably both '
Br. stituted 3, 4-diani not hi ophane V\nltsrlro)a;q [err]-di- As taught apove,
1, 2-di amaee%haﬂe—F&—Ke%eﬁ%ﬂ—Hre—ePeeeﬂee—e#—aﬁ—aFkaH—neeal——mﬁ% zed
except that avm@mgtahelxdsyqltalzrah&8+89r@vnﬂre 10ge %ematam mdenﬁll y

dehydr ogenat’?jjgi v Y&l O%Eeact i on
product. They yrié%zﬁr | egg'teg@%b dmcg uﬂ:rrm e i tgst ed
the di - 05 potsssf marmrde’ﬁhercﬁbﬂ thimaed to obtam the mmmmxmdmhmme?imsbe

1-al kyl - or p:rrazzneerr-‘aazr reparwlaéy Fio%‘h. b?fb§1 o betholirs 1d 95t Ragn -
substitutedgy; ﬁ ? melsr eaction

|
may be Carrlk& frhat Toferih alkélp ﬂﬂta %ﬁa pmrgazmne at
a tenrper a0 h mnémbmhmslm bbhydmgqnamg Oébtwee @th ﬁlssdwdyraaneeprmweﬂr

[err]. e eacion product. The hsdrppides at iﬂﬁ*‘%‘g dbih bﬂ}*‘é{f y I'n the
former of tﬁre%"éaﬁ % Wo)d glg@mupu;fﬁ“ “E‘e -éfatur(‘-zzsgﬁlgtbve [err]
Y ah

the<re- par |amgb5il| i el Bdos@fiie th@hdedwdrmybea&teumapro@med%t 00

vi gor ous| ¥, ;r;rth ads%di@x@lwﬂlwl)nmmgemne@wwef Hﬂﬁetrqse&ttsrbgfé; tallso dove O ;nt in the

control, an roduckgg % g{’)g 8 first

produced ma Z%%d?o@é%ﬁym%éjkﬂmaig 2 r&§§ esr;rell guif & bY

treati ng thegematidoak ﬂﬁ@eaﬁﬂonmtodﬁ:t @nmm ana(ptqvxdes bscprma:sts,veaoy

sl uggi sh.20| lk#eemxmr e c‘ {f r60° @Glfﬁe

cordr ngly dg§ % t% g@ﬁeéﬁﬁg t| on rate
while mni ma ia{e w 1@ Trep 69 ioLH- g CO eﬁmr abl e

si de reacti ondsimble stdheeaetﬁms ik ﬂlerebulhtboutabfue H$Cmala\hxou20°{3@rerﬂan@ﬂsly 85

parti cul £5| gf igseastmnes. i et"ﬁ@‘: feor 'Iﬂ‘ifﬁ’g pure or
preferred. ﬁgﬂaﬁﬁrﬁt@ E‘fﬂflogfgrg pd "%@%ﬁ? phOIcE ihet Ni S
first step ofTHehgy géaeaﬁyt b@ﬁdb(ﬁto&ﬁkmeacﬁﬁﬁl I’cﬁ‘bﬁﬁfut'aﬁ rlﬂg.el‘mlomdﬁﬁn a;ayswcraﬁe of
oxygen. pl &F epargiegher rothrewise é’ubbﬁ,mmxlredgazed!etiou Lo 'Fhefa rPﬁy be
sodied o S RelLE I N »ﬁ%
spagging or o 04 Gas argume&maﬁdaehk | Prere
desirably i in&lml:%)to%rry tolar el cdbineuchearydmndbs AirexX $oding.. anAtpotaﬁmmt errper a-

presence of ﬂ&hlt luslcdearekai ?°“W¥§P‘§‘I mhyd?“@?X? pera {’fe , %¥he
e ook AR TR oo S S G CLIE
sui tably rarﬁgaté L&H{I’ owep

et hanol . Pr eﬁeerthee'eacumm texspedm wd[3b ?él?nw;car bmtvelm trzglact i on such 40
hydr oxi de gﬁ' TedyineR hat “m:%‘f" e%?ﬁhf%&g‘?

conpl et i 0“§ s Jhe e ECa R, bl e oyl uctvbtes GOC 1ol 3-Ohrcttls. {1 OM
about 8 to ixﬁmbmuraﬁmnol and the like, oxygenate@ arpyraadgae forcumy-ﬁbsu}utetmd{rﬂﬁv}s At
hi gher tem soffeats sech o il ¢ther.orslylene Bllyspl ¢ thardo Sgehlywt Ir%me% ¥ s the'
rings ca h%ﬁ%@&nonaipgonﬁﬁeﬁfﬁg H' 2 cé‘(:n 0! EPV

q es :
control PO eagips e OB-ghlofp or\MkS'ltbulQHﬂfed bdiariv@act i on
t enper at ur e aédiibntodar ajsly dsambl & sprengym: nhemew \ﬂbdmtzr’r pymzm isgproducddhizons alaect ant s.

[1]

The preferr M*Fé dﬂute “%% E d) the presexes 40
Focol! on el By R e TERRE U R e i gt o
1-al kyl or -na &d. pé eber mlpkvy s[,erar:]ﬂ:ai ihamﬂ&ﬁem dathe fiddl

der®vati ves amdnrersegrieram phfee”edchlfeﬁ“@ttlﬁ rdeth comephred detsinn odn hmdleltmb;zeﬂ,r ke

L.D

orygenat o3 DA M bty (S MR e e fFL 22

de- *and t he hhudk emh 1 Z—dxammoethane or a mono- or form by ccammdnﬂobma:mﬁo
are sinilar %ﬁ vam%dmef Thupfat digne drive r"éhma they Rrofuctsc i o

pared from ¢ OF8%on of such diami neg:o F%‘;‘Eﬁ@&%@, AR A

reduced by ther,-3cAR|-0COPOOODESX QIR A kylm§ kel 14t ,

of an acid, desr rabI a strong m ner aI mmfe'rélgfheteimehq) ippraziies lpr oduced
from t he 64" ’élral‘lﬁ-Pl?“ p‘F;r » g draguions) distillgtign, (upder ¥R on' product s
by oxi datloﬁnq "tahe Wsence f% 5™80% sul furic acid. The pH need of

al kalis as described above. 110 50 not be reduced to
neutrality, but it is desirable It will be understood by those skilled
inthe that it be reduced to or below 9, art that the internediate
and the final pro- and it is generally preferred to reduce the pH ducts
prepared herein can be neutralized, to 8.0-8.5, but not |ower than about 7.
washed, and dried to obtain the desired sub- The di hydrofuropyrazi nes are
convenrently stances The noveILcyclrc pyrazrnes can be 115 55 prepared

. R 1 I

_m



8 1, 310, 771

8 IV. Bicyclic Dehydropi perazines formula [err] at a A bicyclic
dehydTUpTperazrne'haVrng—the——tenperature—bf from[err] to [err], to
produce fornul a: a bicyclic

dehydr opi perazi ne conmpound ([err] [err] and [err] are as defined above) -
particularly preferred bicyclic piperazine 45 for use,herein is 5- nethyl

- 3,4,6,7 -gtetra- [err] _ 1,310,771 hydro - 2(H) - 3
. e . ottt 1 : et.oul a

cycl opent apy /
oo R T

| VB) wher ei nI‘[ h‘l%"h
i ncl usi ve; ,&we&%
This is a cryst line solid having a rrel tRszg{,,,, X),, seh ﬁdm‘,,shlagis d; and

[err] point of [err] It has a r,%aaved rabmre) 10 [er ! and. [err] are the

IJ

same or differ ‘aRg Rpur nt epre R P‘"%r”l“]%yl“*5
havi ng one f"h T Mt eri aI %di ng h‘i,cgoet ﬁnpr@&%_ eﬁ g@r bon
at ons. < in i S 5 structied 56,7 - te%rahydro-

More specifically, &he&bl cyclic 5‘éh%lr o- - 2(H - cycl opent apyrazi ne havi ng”

the struc- 55 pi pémazr nes accordivey to this inventi re par- ture 15
tially reduced WIIVQ;; W tHrmuld IVB3- to -ten-- nenbiz(ﬁydrocar bon ring
fused to the "b" side of the reduced pyrazine ring hydro-~carbon ring

can be subst PRy, \’/ﬁ(t‘rp%r ns O s n‘F%Tr] al kyl groups, and the diazine 20
ring can al sEoREns E‘gal% ﬁ?ﬁid‘m% 0" T80 bCdrylaiial kot ﬂwa%nﬁ? dy!! be

appr eci at ed ieﬁ@na tsixgle pboRseahd R,5CRES RS lpyimt Jroste-akvbl ®has 1y roasted

mat eri al d&eRpl R mdrigstrhéle or differentrand t m)re airs of the [err]
sent inventif Eggc;%o °r1‘tWF‘iﬂ-Htlﬁ§’F"‘g-°"? y ;“6 istituent
on the carboc ﬁwy, Ia,%x EB](;EU Wx H)n.e zh,é” 60 25 can -
be gem nal , pip@azineCatvrdie sivixeicn $r@ pirhe ngane ri ng ‘carbon atom A bi cycl ic
dehydr opi é%rﬂ%!liyrredﬂfiﬂ h‘E‘ %)ﬁ?ﬁ:rlta‘ YA or |VB can be prepared froma

di am nocycl o fg &ner al [err] 30 formula .
(a) or from @urbba 4ing te:n@ntﬁ)fonéhe fol I.owi ng ew formula (b): (a):
Thi s naterl amomds—&megroumobdcﬂle-dmﬂae fragrance It is a pale, v

yel | ow solf %ﬁﬁ ‘E“’mm“’d with oy °;a‘t‘:° invention is further exerrpl ified
by 2,3 - di- : ﬂéz eX e GiAleRRX Bleipyind Snd Ghl]
havi ng t he fmélaiﬂlﬂﬁt %d’r]mo@e of the CI—C, sent invention is 5,7,7 - ;emn% 34,67, 8- .
This mate éé a#lthatQ“Raﬁ!bﬁmfer(@ qmwleeﬁcbemm@qmmmwwammm acteer and i
is awit e which turns tan and finally blue

after storagepa q;;‘g,, ,am yvﬁ\@m SOner s are ﬁncrrpassed wi thin the
t he above fofomtﬂzalwamdlvmrmnbeb!b ound (a) ted with a
di oxoal kagg ‘ﬁhtf Y"? es over a - havi ng t he
forrrula[err fy%fjgé & Tatio of the C|strans ring.

ro

tenperature o err] to [err] -and junction isonmers enconpassed in
the foregoing@¥5 conpound (b) with a di arﬂ‘m&)artateaﬂeh%awlﬂwgﬁ,tw rruI a.

9 qtsote It is a pale, yellow solid.
9 Afurt her bi cycl i cdehydr? re4bera2| neaccorﬁaﬂ1 0 & gﬁmn e, t:ﬁ%én f éshe

dehydropi per- ing to’ ention is 2, hﬁ;g&he?ﬁo&p& 10, 11, 12 - .azine to
unwant ed by- product s.feNenperat ur es decahydr ocycl odecapyr azi ne ‘havi ng
the below - 800C require%excessive time for com_ 60 formula =~
pletion of the reaction.. 1t is accordi ngly.-ap- pr%@to use the
above- ment i ond9:tenpera- 5 .
tures from [err] to [anr]mand it.is prefer-_ red to’ ut|I|ze terrperatures
of from -300C o _ _
35 g Oy Thxs material has an mterestmg wbaoco-hke - _
o y : butteryaromacharacterandnsawhltesohd . N
Res which turns tan and finally blue after storage. 70
- : Both cis and trans isomers are.encompassed
within the the above formula, and the melting.
Compound (a) is reacted with a dioxoalkane point of the material varies over a range de-
having the formuta. R,;—CO—CO—R,; 'at 2 pending upon the ratio of the cis~trans ring
temperature of from —80°C.to 50°C, and junoction isomers encompassedm tshe foregomg ]
compound (b) with a diaminoatkane having the  formula. .




to [err]. For reactions involving 1,2-cyclo- 65 al kadi ones, vehicle reflux
tenperatures are As indicated earlier, the novel bi cycl ic wutilized, these

being from[err] to [err]. dehydropirperazrmes prepared accordrng to the

The reaction is desirably carried out in an present invention can be
obt ai ned by reacting inert reaction 'vehicle to reduce polyner forma- a

di am nocycl oal kane or nonoal kyl - or poly- tion, to permt better control
over the reaction 70 10 al kane-substituted di am nocycl oal kane with a

t enper at ur&fﬁnﬂ.&mnmwi!ﬁb&%&mal.&anw_mxm_aﬁ_al kyl
or 1,2-dilakkyl A fi@etigalclenydoppdlBt 8ictr8d pRAGE dé@aﬁlhwow&hlaaﬁyaﬁm
derivatives tihg toetbd inventigp is Zﬂﬁﬂbﬂnammoneaz;nem uxi{yntecabse emnpermds i ncl ude
al kanol's, pr W@mﬁm 8 eb#iBendalli abgire— f coms eF"r]

al kanol s such™&a8 et hapol , and aryl dial kPE °tﬂf§g ‘ﬁ’{l__ﬁ'

1, 2-cycl o- 5 hydrocar as benzene, nﬁ-e@&mnesmx:;tbem an@bit & prefal kadi one
or a-nono- or polyal : ative and tné tblukhze whgeratwes é froimc v3PTE

dehydr opi per - thereof. 5°C. For reactions ig 2n63

stripped of velk Ghdicattddeakiiér,t 1481 ndFf ABBhKS %ﬁiﬁﬁa&%@ﬁm@ ryspeeal Kanes are
purified as dlgidropiperazies p mﬂzaomiwceMemcths idf debitablyarried out in an

herei nafter ﬁtﬁwg mm ‘lt_ﬁ;':‘t‘ﬁllm et Yehigle to redyce; polymergiorma-
1, 2-diam NG Ve d dxarmnocycloallgane th s &ﬁtm @ﬁ%&@ym W%néo to
di am noal kane&‘dioRddikane” (gl mmnas&d,z-%ﬁmﬁeie ﬁsypﬂe%l reaction Gehitle® € _
st oi chi onetr Ngnvabwﬂbmfxm, erliyr eate solvents and mclude alkanols, .preferably

1, 2- di ami no- %%ﬁ' Eﬁ h 13% &[eﬁﬁﬂl \BP‘!IHIYan%Jnt s
of di oxoal kg’:mm«adl ﬁmon&- ﬁgehy eﬁﬁ@@ﬁde bxg;%;%b& Sy oxal or
di am noal kanehéref.excess of 1, 2- d| am no 3, i hayrﬂieﬂ-

st oi chi onet ri ¢Examp @@%@@@PWM@aﬁabmﬁ%ﬂ d@@'@dﬁ%@sw the procedures

utilize quant’istf‘fll@‘gs of the di oxoal kane or e ‘;‘s‘;‘f‘b‘;‘: clo 80

1, 2- di am no- 3- pplhpireyabieast;ane; : : a@aoémdl "h?d

excess of 2, 2- ip-dismvod elxmhylca:rmexane, canbeystoxchmn&ﬁ'g,llmhheﬁa?'igldsg:ﬁ{;ﬂe-t w |

be appreci at ed?ﬁ%‘ﬁ‘ﬁgg T@%@‘e@w t] ed with amounts of diox QG%I led in

4-thiethy, in excess o

the art that Usg 4 RS Adhicylio? di‘;%f R Rl hee o 8

3 - ethyl cycl ohewans wth gl'yoxal yields Guilize qiMatities of the dioxoalkane or di-

1, 2- di am n2s 5- h%ﬂqyi ecalgpto £ shiplkane 15, 6, thredol@ cexcess of

s R el il
tamihbdy€l ethylcyclohexane with glyoxal yields 5 - 90

di acetyl wil | 1L2gisminb-den cﬁ:lohepd:thI'Et hyl -ethyl - 4a,5,6,7,8,8a - hexahydroquinoxaline * -

1, 2- di ami n¥- 3, B}% 5?15»671!3%@4@?#91?8@6}94 om;icert;ataomﬁof foﬁde zsduhgme ;vllth
hexahydroqur NOoX sl RBo-331 : - - dimethyl -
95 It will be Umegdn s?oogﬂn&%o?d%tgﬂt 6°t hegzbsfsééésr?t B(xahm pogaline, jand so 95

1, 2-cycl oal kad| one abI e I nvention thaﬂtmmbzmdmmorpmgpaheepcksdnerel n 35
of being u ﬁ%zgj‘) fo . %Gﬁ?able iy Eﬁ# Hat T‘i‘g hzgt r%‘Urr fied
to yield t éesr% aficeS™ The nove o hoved bicsctic do.

3-net hyl -1, 2 cy—niemﬁa;@@cmaﬂmone, pi@mzmﬁsraai BE Sbanal Qe pelt aioned
in purer 100 11 % adi one; - form or in substantifillyr phre forinpby con-

substantial |y ? eiein - 1,2-cyclo cation _techniques. Thus, the
ventional guri lpﬁa&db&@ ﬂ?%ues Thus, ﬁ% t’;ﬂie o or,gt%k,%?dl one;
products can be-pmuddcubnie,and/ or I sol at’ ed top, ﬁu@pamuv&dﬂewmfaprﬁeretmuusnek%
distillation, mﬁ%rﬁr Jppentadia »act i on, cripdtth lleza- 1, 2- cycl odecadi one;
tion, preparat s’ ylg 1 ¢ technr qveg.n 2% yrazines

3-methyl - 1482- ¢ byrdehie hﬂm@-tﬂd fopdudny | -

1, 2-cycl opent a 12329@111 ﬂm‘s; cycl opent adl one; V. Tricylic
Pyrazines 45. ¢ ﬂ@g; - digAExadi one; Ry AL cyclic
pyrazi ne havi ng.n;e it ropyl -1, 2-cycl Rog

3-ethyl -4-3rop t]:yla;z;cyclbmhvﬂmwraodre 4- met hyl -(@%)2- cy | b agfoRii®y VI) _
[err] 4-net hylg-h]e Fevddeediencone; 50 4- rret% . Yegononadi one; and
[err] I nbe(r'ﬁﬂ&&wci%a\"ﬂ) ek oRyls 1, 2-cy Ieglecaey[one It will be
under st ood thﬁ&vgrkahmeaﬂ@hu@euﬂriwaid éneal kadi one can aI so be utilized and
that the al kaeéka@m will| Ye tb‘enttak@hdtt thei gioll ude t he enol form

wherein m3n a [ f‘f’h?éﬂ“l’”ﬂ‘b”ﬁl Il\}? ng
di oxoal kanes, Eb%ms{n olie d[ék @Lﬁ%&% 'ﬁ” s l{ﬁﬁ% %{ eaction

I's kept belom1[err] to [err] [err] and [err are t e sanme or different
10 1,310,771

10 and represent hydrogen -or | ower aIkyI havi ng one to three carbon
atons.. Mre specifically, the tricyclic pyrazines



used according to this invention are pyrazines 5 to the "b" and "e" sides
of which are fused five- to ten-nenbered hydrocarbon rings. Such rings can
b ; , 8,9, 10a- decahydr ophenazi ne;
[err] alkyl groups. It wll be apprecrated frontthe present disclosure by
those skilled 10 in the art that one or nore pairs of the [err] alkyl
groups substituent on the hydro- carbon rlng can be gemnal, i.e., can be
at - tacheq to the same ring carbon ﬁvgg; tricyclic pyra2|ne for use
herein 159 1.2 3 4 6 789 - oct c}nhenanne having "

1,2, 3, 4, 4aaﬁd¥ep&se9cﬂyamgeh &Meﬁalﬂ.ﬂ&avmgt etradeca-. the formula . (9

hydrocycl od’ec@[ (}mﬂsr ne ' @@j@; yeI | om sh vi scous
liquid has S avor char as further

1,2, 3,4, ga, %»E% ﬁ:ﬁ?‘i}?o ﬁmdt etradeca- de&cri bed herei nafter.
hydr ocycl odﬂsa{bx}-qmmabdxmgbomﬂs Aaat her tricyclic pyrazine according to
this 1,2, 3111&5 w5 ?‘lsm!l’t@wﬂl %e’al’% r obhbhiel, % 10p-decelydiophendzine;] - et hyl -

2,3,5,6,7, ‘h} m cl opent a[ b] qui noxal i ne hav- ing the
for mul a [oerdio]n )

that one or more pairs of the It wi'll :

accordi ngl y:«.-bél, alkxlrg@@psastrbdmtrhan the pdepr esent i. : @' provi des novel
asym netr @b ?‘H @Pl*@ @nbs\Ang t he fOMANE A substance is a
pal e yello ':E % Utgeleigke ar oms. L :
[err] A fsuns hes, 4B,r7;seyc°ctamywneaﬁneaaﬂ@ed1 Rt R LR ,9§1otxlilez mmel B&td@cfal al

1,2,3,4,6, @giogudn, 11, 12, 13 30 dodecahhydmocyipdecxt @zhljmrm noxal:i he 4havi ng
the forrrula wher ei n [err] and [err] are dlfferent integers from 55 [err]
one to six, incl u5| ’r three of the dashed. iges, represent
non-al | eni ¢ doubl e tgdk whi ch- not nore tutsrde the N This:
oily material has a light, sweet nut contai niwg aid [err] flavor and.

aroma char er nd [err] are hydrogen or | ower alkyl
60 35 T Zﬁe‘ﬁf @J"f““*“ "‘smrﬁ’“‘d il =21 £2 DRI b2 Y Gddi @ one Lo

t hr ee ca?0bcisscitied Hiree- useful addar i ous tri-
ferred tri c é‘!"ﬂ’é‘ §°Fh£ft tb% 4:4p56578; %?acymahydpphfammes
are those bl e bonds in the heterocycl icring; m

i s one; [er théﬁynﬁmo err |s a rret hyI subst|t N carbon atom .65
adj acent to the heterocyclic ring; and [err], ' and [err]SOare
hydrogen. The tricyclic pyrazines prepared accorr n to" t he present o
i nvention can be objajN y -a nunber of reaction routes, as by reacting a
70 1 - n3sthyl - 3, @ 3, 8a,9 - oct aht:ydmcucaordmkxyayechpﬁeamcmltﬁal kane or
monoal kyl - or poly- 40 ) - cycl openiresfdy]iongition xalsd| prevides novel asym- -

al kyl - substituted 1, 2-diani nocyci oal kan’@"t{iﬁ‘t‘ﬁdmpy’_’f‘imesm“ngﬂ‘efmw

1,310,771 11 a , 2-cycl oal kanedi one or

nonoal kyl - hg:ﬁni% E Efg[ﬁﬂa‘teasf?“ow‘st‘ i er CONpPRYS ﬂg%?mf%et he fol low 45
T

al kyl - substi g h@ﬁxetsf under of groups: .
ring-cl osi nig mmirduatnrldnb%%‘t’ ,b 9#%@: ?,ili‘hg such 1 Jem cl oal kanes or
der i vat i #eg ahyfirogycjodsca [b] quino alme cycl &Iigg e g Fhe or nonoal kyl - or

pol yal kyl - e, B%rulltut ed derivati ves thereof foll oned by aro- (1)

car bonyl oxygen am no‘rra i zation of the het er ocycl icring, or with a
(2) palo atom vcloa' Koot R T e
am no r 50 al fnr.ﬁ"gﬂﬁ hdsVes thereof ;

or by re- (4) am no car bonyl oxywitidh mmt m%‘::& E-oﬁlﬂﬂié‘lﬂﬁ oal kanone
or nonoal kylthis oily platleWI Hey |2 Hghts swettu etd WP&%}‘&M hé‘ﬁzegfal’oggf farr&l es of
the 1,2- dl wafg&)wmg mtenne?ﬁs are particularly having from one to three carbon atoms. Pre-
useful in the prepamatlon of the various tri- ferred tricyclic pyrazines of this latter formula
cyclic pyrazines: are those wherein there are three double bonds
: in the heterocyclic ring; m is one; , is two; d
R;, is a methyl substituent on a carbon atom 65
T N ' adjacent to the heterocychc ring; and Rsy,
:O Ris, Reg, Ryss Reey Ry and Ry, are hydrogen. .
X The -tricyclic pyrazines prepared according
to the present invention can be obtained by -a
pumber of reaction routes, as by reacting.a 70
1 - methyl - 3,42,5,6,7,8,88,9 ~ octahydro - 1 ,2-diaminocycloalkane or monoalkyl- or poly-
40 2(H) cyclopenta[b] qmnoxalme, alkyl-substituted 1,2-diaminocycloalkane with




with a like or a different 2-am nocycl oal kanone. which can be used herein
are: The reactants are preferably utilized in stoichiometric proportions.

The tricyclic di- 1,2-diamn
obt ai ned wpon ring- 1, 2- di am nocycl ohexane; 55 closure are
t hen dehydrogenated as desired to 1, 2-di am no- 4, 5- di net hyl cycl ohexane;

provi de the fused pyrazjine ring
1, 2-diam no-3, 3,5, 5, - -tetranet hyl cyclo- It will accordingly be appreciated
by those~ Hexane: skilled in the arf3%9%44L when 1.2-diam nocyclo- 1!

1, 2- di ai@inog S,z-éycﬂmkdixbcﬁ‘&bw ERARNCH P0G RO rakddQERBC 0Bl one of the follow- 45
1, 2- cycl op edlitybsubslingsde danixauveeamereaﬂl -under ing pairs of groups:

12d|amnom5' $ Or, }’:!Faﬁﬂné IlycIO' 60 [err] and ngnthe generic
formula wil 41 dmnee oL DR Whi | e whel¥ 1, 2- cycl odééadi one and

1, 2-di am nQQbsﬁ ea{ e]:eogﬁlib;@d&lb{jl%.yd qgera;mgoafga, rea@{h@d mw ||

1, 2-di am ncm@zmn yhetbrodyeligtringeor Wit a si (2) daldatom Wi || alyigo one. Sinilar
1, 2- di ami noZhplosyde ema m%&l(f,tbgb Pﬁly' 25 G s®ipot s wil | 1“1‘1‘ #Pow  ffbm

the - ot heg :Jc?,i'g LR Saycloalkanone of fonostkyl. (4) “amino 65FBRLPPERs set forth

above util icti payalkyedbstituted deridativesa theROf 3, E-xdhﬁl&tbfyhxeﬁ,ﬁ-ddinﬁb@gl&aﬂmﬁeant S
havi ng fromlﬂlra\)éew@d@fbwl@awwmer nWh eh bh aystl derein agach ring.

1, 2-di am no'g?dn AHE é‘iﬁj ﬁ : “‘and mrueo@%% p,can accordingly be
repr esenigeciydm azine Qns -9 ¥yec 1 ,ﬁ,g cl o Q té;uas one bet weensf
cyclic ket odrgur amrﬂmg gemwtemhsadeﬁmml esi,mmm,szdnimaﬂeyd xapgl kanones 70

[err] 2-chl By 22- hr.omocycl dReliamiRrs,5,5-tetramethylcyclo-
2-chl or o- B;ZFV _Eg thD"—y hexane;

ul uL, Ll - 12-d 34 Cth 1 3
2- chl or 03, péntnend BY-ERTFHnBYIEHELO 4 oﬁona,z.dmmm" W dﬂi?éﬁiloanoae, and
a cyclic arreradhain thg gehasic fiommuylsl uﬂl both hexane;

2- br ono- 3, 4-b‘" °“F’r ?”E‘Eeh heay bt é“d 1 z‘d“a““““cycmep"a“e’

2- br ono- 3, 45 G T, %‘Eyﬁfbeygjsg%feoigggsmenonq %“;;E:rs'me .ytgﬁmmfhpﬁnc;&o.

2- chl or o256- m&hyhmyclfﬂmecaﬁme the other &1 I'es of the 65
1, 2-cycl oallkfmifrne affoee otilizing; %g*cut i 12y M%ﬂwﬂbﬂéa ~diethyl-

3- et hyl - 1, 2% ﬂggfgﬂ FooT Carben atofpp I o q{r’ﬁj ﬁm}g& m%anése;ndf orth

above; [err The roacRorC 046 hQEHABAG bORBresehtsd aN 1@%&&1@’&%@@@ dt om
pr ef er absdy as ond b&mhnrmtcwd: -kitp&bymkcbhecadl one; 85 brono or chloro, or

a gar bonyl fewge and [err] , 7-di et hyl - ycl o s an am no
group or a carbonyl oxygﬁn ex- %mp%és of Ve BRI
3,4,5-trimethyl -7- et 2- cycl ononadi one cept that [err} and [err]
cannot both be am no 01, 2- cycl ononadrd)h@cycm&xanbmh be carbonyl oxygen
and [err] cannot be 1 172-cycl ooct adi °mﬂ‘ﬁ°m¢ﬂvgn Dokerr] is

car bonyl oxygen; and RS et hyl - 1, 2-cycly e thﬁgm{mkydmmo&() \M%areln
[err] 4-methyl-1,2-cycloheptadione,; [erm}brmndy ongy € the sane or

di f f erent Maqohzz@syem cofgrwive;  and r@"ﬂl‘%@l‘ eal kyl . Thus,
X5 and 1, 2-cycl opent adione. =~ 12 ~brom 4? tetr ame“hﬁcyd"h tanone;

1,310, 771 e 2-Chloro-5-ddy¥aRRa@Ee Of ami nogo

cycl oal kanones capa-& a‘iﬁl val ent materi aI such as alkali netal car- of
being utilized herew s, T xi des qf sodi um
or potassium 65 are geSksably used. Zmag’ﬁ'nép“"fih ?gﬁ’%’%‘ﬁ“’m’f” e

The hydr oxi de-cont ai ni ng m xture may then 2-am nocycl ohexanone- 1;

be treat ed h ox §Oen at a { éra re éfm@yl-I,Z l&mnﬁélelyeel ohept anone- 1;

]; ;g(r'.‘,nt !: g::l r %\I-Ylg:{;%l[ Qb{ﬂ,&j’lﬁbﬂy %cﬂyﬁ%{ OCt anones%

6r ablgg_ml gdecanone
si de react ns)axsaramozl g:toh:eozeéaalrlionxlro&rzemfex-t he 3[46a0methyl-7—e11hyl-1,2-cyclononadxone,

2- am no- 4- d‘P P‘oﬁ‘a‘i‘ﬂﬁ Pe‘amm" or :Zr ‘t“ﬁnad'?#e oxygen can be pure or
cart cont &} c‘f,gpeng cydohexadmggrt di | uentgo Air
can be use mt fl&l,O)lQ{,geR@ - , 4-methyl-1 2-cycloheptadmne, ‘

source. 2- aRg,namd Rsretethd samﬂetrt%ﬁﬂsﬂgt x dRemdohdptadione; Tdnd oxygen is added to
the react arfifshygipeenres Gy kgl Thys ﬁ‘elrvm dé&-pdwmadioget he gas through The
reaction of the diam ne and di ketone the reaction mxture. At the

t enper at-ur-es used nmay be carried out at a tenperature of from herein, the
times for the reaction'range fromf[err]. At tenperatures Iovver t han [err]
the 30 mnutes to 24 hours, and it is desirable to . .



15 reaction rate is relatively slow, while at tem <carry out the reaction
so that it attains a high 80 peratures higher than about [err], the reac-
degree—of—conptetion—infromonetof+vehours—tants tend to poI yneri ze.

It is preferred to The oxidation reaction is desirably carried carry the
reaction out at tenperatures of from -out in an inert reaction vehicle to
reduce poly- [err] to [err]. The tine for the reaction to ner formation,
to permt better control over 20 formthe trlcycllc pyra2|ne S preferably
from thel?reaction tenperature, and:¥®7flnprove mix-_ 85 one hour &p 1o

ei ght hours. .Iﬁxadnﬁlesoﬁr&ﬂlﬁ‘ouiyaﬁéu&non&%paﬂfe tvaieRP bR Such BD QR REGT Led e t
reac- desir abt beilgOuitieet ereih atelle -r eact| on Sndw) The Hyl@xidds bDsodive b potadimar 65

sol vents and incl.ude aI kanol s, tinme requmf Yf“Peém two to: four hours.

preferably | ovge] RN T Steh as net hang), ;E;@m ay.thep - o

uni form r eqc- V%ﬁ,tm 0 é;ﬁpe li-ke. 25 ﬁ-dnpalg% g aﬁ o a@sﬁ%@ﬁ%. and
provi di ng 2-ffitceyclobdimoneclact i on i s - corrpbelm, ras wh&adnm izind Qungjeizableni 70 ng
and to facili cyclo e-15 azgo-  det 4 renastipng ¢ @Se jdgpret Bgreshy, t he
pH tropic dist ﬂ;ﬁﬁ' ylﬁ;}ﬁmmﬁg f or mEEE Bk PR & PR i xt ur e
can, if deeiredandbe reaction, It Is desirslke N sone aspects.of - reduced
by the additi cﬂaamﬁo—hmetbm%dthymmxmm;‘l t he ﬂ'm/exygﬂnon atlded o the zeaet@tSI byquisd

reaction a sf{ron nepali.a ,| d ds%go :g?‘rey %@%“%ﬁh "rhE“]Psg The -
vehicle iss d%&w@%ﬁedao gﬁ f Ofroqd [=F Uri €
acid. 95 the°d. eﬁcbmp&&uﬂmbmﬂ td‘ie,r mengﬁoaﬁhmatts zmmwdnandlihsaiag?rauadx ssol ved

hydr oxi de 1éx veusmelsu 1&* TF%‘)'PPanP)@!amté s Togh o)
poi nt then i €7F %0 afroe %’ﬁ@éﬁ oAl Timim

The vehicl.e et irdaCifdn w
chosen so tha0°CI toeS5r°@.fTh¢><nmae dxeatasm«m tof m;fmtmmonpyorpbmnbettescmdmvstrl pped

of . vehi cl e’f’oa|fl‘t!mf-li‘3ie tricyglic pysaring jioprefprbly apdy@Amprovermy -y hisy
purtTed o5 R R v%&éﬁﬁommmm“%%a PG o <ot
forth. Thus, Cequifd GEREH tRSto ek Béuralf t er beoek alkinelt cliched haidbdl) on
vehi cl es ut| I |Iz@ddeato Promest @ anore mifonpy fepc- b@ﬂmmdmé%wcﬂg t hose skill-ed in

the tenperdt Gk ﬂgﬂﬁ:‘ﬂg m"e "g%‘ ro % dat e
and the fina Eﬁxsn r&w%aaqoﬁu a8 Qﬁ@&%mﬁ 18#d €aan &e«,--beduct S
prepared her eammﬂ,re ivvalsdirelsde anebndrasgadtstoﬁ @ucﬂrm} thehaiditiok ef an\iehl, désizablynhii. c h

e et B SRR RS ER AR Y
rpeersen Qnrﬂ‘l&e% mixﬂﬁé at m

obtained in pi Efoxaisl  pRAGES thadICH réfioveRhs-  OF

i n subst ant | a)i mult wam E!;ewplveantﬂsenddy csmxﬂu tigrt haﬁl@#uonl'ﬂtspr@pamol and
the like ap ﬁnﬁ%, Pvn%gas ﬁ%@xﬁ%?%tb& and
alicyclic: etﬂ@éﬁmﬁ& beff’fﬁi"geafmhm ule'f,; -
distillati Onpre&ﬁ'ed utnm,at Géagtiohy | BivAle be undastodd tliobekskl.lledihtm |
traction, Wmtezmmﬁ rig Cchmoﬂm@f- ot hat t he
al cohol s ggn fﬁu "gs,o ‘&é‘m q&sed at

t enper at ur es Q] DAY & 05 to 104.0U Qﬁhﬂ‘ b Gbuabd i Prdr

tricyclic pyrlﬁ’n mﬂaie'ﬁhﬂmmnea@mlmudl & nopdsi romli bﬂalmllyq:ireoﬁgtm bncqnmuo

oG L W@ﬁéﬁ%ﬁe e m.ﬁtga"‘éifoﬁ,he'

and formthebéaﬁhéﬁs Rt @21 aleholsvi@n talso be t Ryadphik masﬂ:pyimm BR%edwnd M X-
115 ring. Thaesed at tehpesatues of- é5°@en43 tave, aC|felm§d§91rablet,tq sl '@!C!ecbffpyaﬁ?@!#rdl ng to
the present i ntREJFLHR b {"“é %gar"lyg'ﬁ"gf_a 3G WE-<ych “can
be used tcsoaffl?‘en,m\s@oménd ffaauceap,d K ts LSRG ?&mc 18ci d
and t he | i ke ring. TEleC @talysts aeet bamhlysecxd mommaedmangmﬁﬂxe@mmsmmWon t he

quantity of pfet&ess Qﬂaf tarB{lssulf%c Pe él“?fa‘fay Wb °§Af!é°'|"ngest ed,
55 desirabl & ’“ﬁéd;,:ﬁwjntt‘?/ 3 Qer a‘;f " Fogesaliner wi se ©
or ganol eptssc rébl Cad Bveypekdent ofl | coﬂﬁﬂé@, ol euaawse oa@anonaﬁicﬂgn 20

sensed." ages,smhmialysatmbsarhepraomoa%w ¢ unl ess  The term aI ter" in
its various n’é‘dv}ﬁ‘g‘% Fip EFenPYs Beight sa !%he term “alter” in its -various forms will

nser ot bo n e o,ge%ommwwym i

reduced t ré0Cygrading, it lisgadidided, 1) desirekl a\mvxdehaﬂmﬁserblaﬁct rﬂﬁivﬂy taStelass suﬂﬁrancpyuzszl ne,

it is oxidized, wmg!?@grw m‘EG‘e i dais (9! a%‘ f@g
tastel ess suff g@?ﬁr@ngfg%] eﬂ]%g g or
augnenti ng an exXi avor tcharact erl st| |s rr| e out at can al kal i

pH obt ai ned by where the natural flavor is deficient in sone adding a
strong al kali netal hydroxide or an regard, or supplenenting the existing
flavor 13 1, 310, 771 -

13 inpression to nodify organoleptic'character sodi um chloride, and the
Iike antloxldants Thesp pyra2|ne naterlals are accordlngly such as

1 . Y Y 1 o " - A




erials for man or animals, which materials [|ose, natural and synthetic gum
such as gum usuaIIy do, but need not, have nutritional vaI ue. arabic, gum

gravi es, pr ot e| naceous rrat erials, lipids, car bohydr ates, 15 soups,
converd ence foods, nmalt, alcoholic, and :starches, and pecti ns.
80 ot her beverages m | k and dairy products, sea- Surface active agents

i ncl ude enuism fying “f oods i ncl udi ng fi{iﬁh crust aceans, nol I uscs, ar

agents such as nono- and/ or. di nl ycer] i 7\] the like ¢ bl es,
cereal s, ksofm;)resii@tﬁy)moatfy d'gansmh Maqmapr isadive |chlpndeapnidy |l:heC111@,C Iaxﬂt,oxxdhhtsnk
Snacks %gﬁ% vazhgggmenfﬁ'?ﬂem %g’l ts‘l %@ﬁ oxyme @F’(";T@earl C
aci d, ol eic : gﬁ] gﬁfﬁs 161D o AN G by > , and the
like, |eoft Gbies aﬂﬂtﬂgovéﬂa | Gaiie i s arob b e 104, BoTHpgeE strood
here- fl aveen b attiahehkeno- in to mean nat ur al

products su a"?g‘t??“é%- ota flt*f!i ated
anpl e, burl 1 Yaﬁﬁ:& agaft ool ke.

t obacco, 1bl UEEFhG nl- %ednfh- cellulode@itiide il R BerSative Ghdid ars
conpounds sdudes ézsthzbﬂld mdubh mgqslﬂvé@cmetvl akearmmn@wae@dndgase@he@ﬂo@mets

e o mﬁﬁmﬂﬁmg e S ST vt 0 o

i ke, as melsdupsaSontr a.lctohttlxe,Smd Ntsercbke,chnd pecsiah. the |'T"ke; starclso
modifiers s Té b& na$‘t!ﬁa§| a@tﬁbé&%‘@) mcbl% ttuce and
aci d, sodlu (ff agﬁcsh ﬁdg“ he like. |
The tobaccoamﬁ; ,otﬁeuc ﬁ&lda Réhri ‘3fic t obacco -
product s mneétunierytp m, or i kes:td,bm‘df ¢e shkarﬂdcmtmeutkrfahmgl og &#ents

such as 95, d@’ééF“t‘o‘i" W& fay @fstnéag“-ﬁtﬁ as srSiFRIORT, acet at e,
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resi due is?sl id hﬁ:}l{“ t Fame ady g and, diriggl pyer magnesium sulf
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bitter aftertem énPSJn%n'{t,aWénl&tchOCOBteppmﬂ in a eI ution w h 500 cc of @8%
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means cycl ohexanone in 10 nl ether is added dur | ng 45 is charged with
57.0 g (0.5 nol) of 1,2-di- 15 mnutes with agitation, and the flask con-
am nocycl ohexane in 1700 cc of ethanol and tents are stirred for an
additional two hours. cooled to [err]. During a 20-mnute period Fourteen
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55 oxygen is sparged through the m xture for one of the oxidation is
foll ovved by the gas hour at [err]. The spargl ng is continued for

permtted to drawn fromthe reactron mxture at varrous 120 rrse to [err]
wher eupon the solution assunes tinme.intervals. a light brown color, and
then for 50 m nutes After standing, the reaction mxture is 60 at :
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trimethyltetrahydr ;- -ﬂ aline is ob-  Buyh | ent ~250- Amount
(parts) tained as & Q . having a borGapm!@pqur nt of 25 [m] at 1.6 mm,
Hg and the structure: 1 Methyl hexyl Tigws ofydroquinozaline . acetxd
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crackers, i weflip iebaqee Bayaniag campasisiens | ent i hon% ﬁ%gat character with a
burning taste. . sharg,ghegdar cheese fh&@@ e PSP i cul arl y

i Nt er esisi NgPaFatit 6 PyfazinbPble@ycloli@ie NOUQAL ; d berry flavors, .and :
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The wat er veEdedkughped &) Ten. ,Iz‘ﬁ%f;qui th ceﬂm,ptm;h,aple 04 40 " t he
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extract f | _-; DI TTE pon cooled, the ethanol Five dunces of the foregoing: mix is: addeid
is stripped o é residue is mixed with.. to 8.ounces.of boiling water to pmduce a Soup-.
ol” petmleum oil and distilled. . under with:a beef flavor. This preparation- is repeated:

- vacuum.. . with a second five-ounce portion in 8 ounces 105
55  The pyrazmo [b] cyclodecane is obtramed as of boiling" water to which. is added 10 ppm’
a yellow liquid having a boiling point of 110w of the tetrahydroquinoxaline prepared in




45 duct is dissolved in 300 mM of ethanol and XVl of U S Patent 4. g

of potassi um hydroxide is added. The 3,394, 016) 2.70
m i i lL_—caolar pn\/\rlnr

2.00 passed vigorously through the solution for one Cel ery seed powder
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A comercially avail abl e peanut butter is solid so produced shows peaks at
me ratios nodified to contain 5 ppmof the tetrahydro- of 152, 151, 39,
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roasted nut W|th a popcorn- 90 The -oi l |beanelsehdred by gas II %I d cgéorrat e-

li ke notg5r at, 0. 1 pefcent Jig such et hanolBuiagdy - graphy (3 tain
O -

5, 7-di hy - lision DR RedofASAET NUL DS SNRngyla¥ind Lant. of :pea-"
met hyl furo[STé ﬂi:)ﬂhglzdhﬂﬁn ofl'hsg ofreddism ‘al hﬁszxamm&XﬁHd enuﬁo The ‘taste

of this natlwdtoaﬂ'ﬁdcm a on en et hanor “wat er
e 3 i SR,

OB K tﬁd'USJaluatm Bﬂ'lu@dlterﬁ Eood Yarp ﬂne&daﬁne ppm |
aqueous SO|1Hictlﬁﬂml i 18 aliedeé 1t sthnd at@eponi Sayen s igiparfed.gs tiheriHedss-spread0. 2 ppm a
35 is near the threshold level of its taste; in 3 ppm baked goods, bread
crust, roasted nut taste; at aqueous solution it has a popcorn, flavor note;
2 ppm a sweet characteristic nut flavor with and at 10 ppmlt shows a
roasted nut character, no bitter aftertaste. rem niscent of hazlenut.-and
peanut. At 10 ppm In sucrose solution at 4 ppmthe di hydro-- 100 in-a 10
percent agueous sucrose. ?olutlon |t thlenopyra2|ne has a fIavor Iike
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parted to the broth, and the general taste of prepared by adm xing the
fol | owi ng |ngred| ents t he broth S |rrproved A beef broth IS pre- in the

i s added. The rrat eri aI |rrparts a baked Ingr edi ent

Amount (.parts) 110 potato character to the broth. This furo- pyrazine is

judged to be suitable for inpart- Met hyl hexyl ketone 1.5 ing

roasted flavor notes'to peanuts, and is al so Di acetyl 14.2

suitable.for2lmalt flavors, 1,310,771 i soval eric acid . 21

40. 8 Hexanl Oy ion And Uuhzanon11§8319ycﬁyt Mﬁﬁnﬁm@t&' Cond gﬁﬂo@ funnel 115 55
"Exanplmh mazmes. Gisefsioh hﬁe&ﬁmhng means is charged

534 8 Preparation of leXXT eno yra2| neith 1189 droﬂ-ldraanpmlolaxﬁnﬂen 65
produced Tg ?mesew&*%@ @asaﬁ‘ Yd5°‘6 gz%%’éq%»onrﬁ;h .s.; Pt Oeminggs |
5.0 hydrosdl fi gess el Wl ngpm dm@,m - $
2,3-di(chl orcumt&}ythimomaiae refiGd &gdehddg aﬁdieeSPtﬂmm&thhﬂaskﬂﬁ&mﬁﬁﬁnmﬁQ
pyrazine in wrhigesupon suck moTke regstiomutize r ém

cheese sprg ﬂ’aﬁi?‘““%‘gxef Wtze%%d‘l’%‘t‘e%f?f%r%df o v ‘E‘;Q&g{ t he
eval uat ed Stk Gl SHAE Bl 6510 e o2 ;Q&sd@aﬁh dsoved to
stand at room—20°fd ammr159s g r(mnrntokd of clov e tiltddmedee vaspmeyielding 16.11 gt dem:par at | on

And Utili zatluneomf.‘;MX EORESy | b@éﬂﬁde £16°C dbﬁtb%ﬁa@ﬁ
tes after the dition is com-,. ghrom
DEhydr opi 7 on mixture assumes -a m11kyd e o ' ! maans
i's char QEd mearance The mixture is then Wedial his ‘-"- ting range of 60° to

1, 2-di am nocymhechbxanemmnat 650°|®; epar ati onlwc@;@ryamewammm

200 cc of 95% é’tlmpﬁérng guge he oIS on storage. oxal Bhe
R 1 ;E%xm ﬁdtﬁtﬁﬁ%ﬁdﬁm&? MLk

equi pped Wh§ maaras, ,sr,ss-hadﬁged)q PRBNE bittkrUdhradtdr Slhout M ThdRighioh at Of
t hermonet er, refl ux condenser addr [er pi] any dorpign flgvoramett. Ithe sap dgiques ont ents

turn mlky- tipon funn g ng E?% “%‘i“‘fié’a%rr% 83uch
addi tion. Thelp @%sxaﬁyggft%tg dg"soluse angﬁﬂﬂ;ﬁ’[gjigmdghggploe) of
1,2- ture2s UI‘lASrdbhﬁjaﬁn EI‘prei:ﬁ‘edTbsﬂﬁkselS- Iﬁlkylﬂdx etiytisdquingLdlindy A be sintilar2 700 i

of 9%% w: o ingl i eﬁmﬂm—Z—h iging) odther Thdifilkyd s k
contents ar eﬁ Eﬂn % "“‘“ﬁmg% oFs Y o5 zd"s
[err], and 1 gls)( ﬁ turd | | undejgxay,gﬁqgﬁvyr elding 16.1 g
of product 3031q@2§@)sn \egottebmit sea@d:dekbdiam n P:temnm o1 5.23-Trimsthiyl-3,346, 8- [err]
at 1.4-1.7 A&?éu%f@“@h?%tes af t ere &\m 5 comy

chr omat ogr ap S 1 W X B 5 ﬁ‘”mgéfmff’,‘m Rure
assumes a m Itﬁaﬁhylent blﬂ&ld@ eamhamdubf ala,s,sltﬁm.g,cy Mehe enol

het er ogeno@% wqmpe’ﬂremelayeﬂ@amww t em ofeB,S,a-Itnttm@ts'l-BZ-bserm;tandehet)l ng

range of [errg do?ﬂi ok for five hours in
Initially a v&%ﬁiﬁwﬁoﬁ ﬁeﬂe F{gf“de I S- %ﬁ_g@&yﬁ hter ﬂa;&égr:gﬂlfb%n othd to

have an col O&rfstatlite Shad dgeng 2 bready, nut-hke the refluxing, Sﬁt mln&feﬂﬁe paplizacd ar onma.
The mi xturd0i gomaeil“hoprodmfes a Aéterarefiygingdis cowpleteds gbe Bventniiss

spectroscopy en - Oa ped f i m
26 a5 e L ?Eﬁt%‘@ ot anes

il a
W t hout the as;bebubso@ys a lettﬂnr otlﬁvoﬂn mOtZezerchmscautom 9530uq1a®t IEx_arrpI

XX | 45 The material | élas '
Preparation o MB% ‘1& St:s :Vull st b ﬁﬁ%' 110

cedarwood. 2( GYIRH @R :apyahamram solutuyn flavors. O
2, 3-di al kyI hein5Y. dr'ﬁlvxtw‘-erln t@o?t Soppm A reactrEmnmzxX&Ve i S repar ed by

di ssel v- -a‘lslgytf (E, %
3-net hyl - 'tiQﬂ/@t P butt ﬂavlaf epaﬁ |8é3f' ione, 115

1, 2-di al kyI 1qtﬁna&er(tarw1qnm iftion, A bead3ryyet Bl g bf Eﬂmtgmldjannneg cb)Z sl oof

bl Xagsgﬁm T e

Exanpl e XXI'V slﬁ&k@q&é { BHiC  RAG W isledl p ace
Preparati on of bﬁadzcrist'ﬂavombdayl 2,3,4,6,7, 8AfiEhehemex<tugrre;h1tIﬂaSl§|®nsma#d after

two hours L0qui noxal i foled dpdyhe benzen ‘fds"éﬁ‘ﬁ%f’%lm‘f“he nass.
A mixture g§ Gprghafaflonl oﬁ‘%ﬁ Dy P0R0 - o S Uy R e pRinas o] ved
in 50 M of amne angahylroghingzdfife 1 nol ) OfThe nlayeelslossyprodiedd sk evaelike ndr 123e

and washed wit A Mprioh f’@fk e@PBedsmthlmryl 2ty fgedrohexen- 1- one (the enol 35

wat er. The water layer is back-washed with an form of

3,5,5-trinmethyl -1, 2- cycl ohexandi one) equal vol unme of nethyl ene chloride,

and the is requxed for five hours in one liter of conbined- nethyl ene
chloride solutions are benzene in a three-liter flask fitted with a 100
evaporated to dryness to yield 15-2 g of a Bidwel | -Sterling distillation
recelver Durlng crystallrne mass havrng a bready, nut-Iike t he refl uxing, -

”~ - e . T | —r | o



(IR) analysis indicates an NH band, and mass bicyclic pyrazine has a
t obacco, nougat aroma spectroscopy shows a ol ecul ar wei ght of 136. in a

nut -l i ke_ aroma sug- aqueous sol utlon at 0 4 ppm |t has a frw ty gestlve of
tobacco and burns well with natural -taste with tobacco |eaf and cedarwood
notes. tobacco. The odor is also simlar to that of It is suitable for
honey, nougat, and tobacco 110 fresh_ baked goods in a one‘percent solution .
flavors._i% 95%ethanal. The taste PH%Aler at 5 ppm 2exanple

XXV 50 'is near thegihpRstevd |evel wttbharemhﬁae@mmana%oﬁa%ﬁtﬁw g
2,3,5,6,7,8, ngmhmxﬁZ-Mesme,B,ﬁ,ﬂmught r Omeftfipebr clmmtcteery note. ‘A 20 ppm

Decahydrocy d a SR eous soI ution has butter fI avor A
m xture §f ,‘ ﬁ‘gm‘“g &ﬁ p,g ®ion, a
br ead- cr U fihreelitdls Gf Behzedid, Ny edfLAIE, buﬁnggth racter: A 50 ppm
solution i rh drcy -1- §2| 8 ofef| uxed i n a 250 n1 round bottom 55
has a fIav lsmﬂ%"d’ga‘? 28 bOWRPES or TErediel . f| ask equippeEdPast h a

Bi dwel | 1hrapr1ﬁ SICQRkEntE e Rodiddali benddd Salgff@l €1 at 50 ppm FEghas a ~
denser. Duts saipped & B 4 Blidhi Pevatie) abidiehemi | Non-fat aslk eoliieni ni scenga of frgsh

baked pr et gg!‘l‘*sml% ispheld) 4 %‘rva@lﬁﬂnmr@ghtl S éﬁ-lpw 1%) a
br ead- cr ust” j O oD s ¥ g reactio the flask -
CONt ENt S5 AkdbIHED 1o roRdiC soe 215" rﬁmdmeus Sgﬁﬁ'ﬁn@%d PMR Exampl e XXL11

and mass sp&dta.al anal yses conf| rm t he pBﬁ:en 6D Prepar ati ondggf 70
2,3-Di met hyl -4a, 5, ducti on of $he' de ah ocycl odecapyr azi ne.
hexahydr-Oquiym@%’?&f‘ﬁﬁa%?vufo Lh& QB e SO % B%ﬁ%ed has %wt -li ke and
125 A~ _NDI i@ Paréd 69 Sl thB PAiGwid i et B bigalid SR 2 22

1, 310, 728 in the amounts indicated: Be%fé f]::mg@ fgém w@xaﬁﬂtl . 75

to have inproved flavor and aro r aggnt H3p4816) 16

5- Met hyl - Eﬁfﬁ{ et ra- bee&ﬁﬁch%ﬂr{lzﬁg‘é W’fdopent apyra% ne A
five- |Itel‘ fMask egtikgped Wit h aBtIrI‘eI‘Theaforegom ingracieiie lafe R6fogtnized

60 5 Bi dweI]PmF and a conden hAbeefzrab'eeM# wor ed
gravy | pré&%mg;{fp com three, ters klgf yio- 2. |
bi ning the f whidg material s: dr ox 1 one, an 72 g of

91-93% et hﬂaenrhc giihmi ne, In 2. 50(hours . Ingr ed| ent Armount .

(parts) m “\R%H“t@ ﬁ“’c‘dllected 10 The fla s are cool ed, the
benzene 4, V\aét’f:‘mm’e'meg2 S350 A Scostb kb q@s}‘&%%kdafr&?%' |

appar at us, and férkging . chebde Horftlla iginl dérp6e0 | if6iBwing ingfedients.: sol'id resgdue is -
hel d under atoddnsar Wérmaghplmese andl,| whemr poge flour .16 to renove all
traces of set" heverqp ox- - Ingredient - Amount{pagisy .y t y
gram portion of e produgei " Pr egelpgaﬁdalbzlﬁg starch 300: 8 15

subl i nedst o prow dExatpdwxmeg of purifi Gﬂbundswbhmgﬁenml _ ;% - 5
EI‘ oduct 7 Bélf owmg beef soupugiavomng composi- Shonecmglmégg mt XXV | 25 90 '
Monosodi-um gI utanat e 3 A chedwain shease thd préuci BYEtapul ation is
Sucr ose Ingredient 2 Aprepams [KXIEdsriastder go t the cinfidctiopeny rwgnwrngr edients

Hydr ol yzed bl e protei n L 20— n FHREMNe drftleni e daves oharacter
Beef ext acm@rwgeg% p@@{rplg% : T1 of U S Patent 3,3%,016)
1.6 | ngredi éMdnosodium glutamate -  ANDIHEB (parts) Cnmmlxxmi or powder

0.05 Met hyl Sue % ketoneder 123(?; 2 A mmm gLI é%fg i.ngredients
are horrqgenl ? £ ’@‘éi’?’f i Iﬂa‘%ﬁf sm parﬁ ﬁg _

Sedct Bive fExhnfplo bt ained. gl iBgrétfien " 10090 °
When 10 ppm oXVIMélﬁ)y’amBﬁ%Qiﬁ) B3anpl e - so 25 Hexan0| c acid §

200 Xl jis a d)vevge a nor OBronoun’(‘:‘é‘Hdl@éef f I avor WMCI d
250 iRl owh obt ai ne%”Capr yl&& acid 45600 Conpound:
prepar edol N VER®E PEper 0.13 Hitkory smoke flavor 5. Exarrpl e XXX :

Furfural A conf ecti orplcent er is

30 . . -
prepar ed f{om of {rﬁg@ ‘s" é&:ﬁfgg%e fg loa is in corpor-o fol | 8 ng
i ngr edi ent i a beef flavor. This prepardtinds ©plaed't O Bhddhiand cr eam cheesebland when
tested on witng keos, five-sunkopoadontio Shawes an Margonic adidigr edi ent 01
Anount(ﬁ%r?fsi‘)ﬂ@élvﬂaeg@i whipho déqde@dséélgﬁ chéggneﬁ%“avor Peanut ;ﬁt’ter 4o ,
300 35 g%}( : Ground syeet cr&®ker
nmeal 15 BES oogoup ¢P s judged Wat‘aéonf ectioners' sugar 200 -




The foll ow ng beef soup-flavoring conposi- Shor t eni ng

25 90 tion is prepared: Wen 5 ppmof the product of Exanple

| ngr edi ent Amount  ( par

center conposition, a fuller, richer flavor character 40 Sal t

33. 00 I s obtained. Fwdrolyzed'vegetable protein 23.94

95 Monosodi um gl ut amat,e 14. 63 Exanpl e XXXI

Sucr ose 13. 33 Bacon- Fl avor .Ppwder

Aut ol yZdeélPam‘ powder 4.00 1,310,771 A mnterial useful for pfoviding a

bacon 45>  Afaii B8 frexwEhgr mixture is prepared 6. 00 flavor to foodst uffs is

prepar ed b\ pauiref dicrpgraBaced FemlaKKIVﬁsavor (Exanyl e L the follow ng

i ngr edi entﬁeedl; a‘;d_g‘;erm‘m“ PTET XV & . S. "t ¥, 394, 016) 3.-30

| ngr edi §ntysine lf'gpiyrts a nut-hk%b‘xn 0 the of~powder ... = 2.00

Cel ery seddcopdatbe. . o, mmlngis - o 55 45

P iral PP o 1 § S S
Perfume Gompoition Ve ik o pRERSPLRG M X 1S

added GURI‘@&Q‘ et” ‘type -of perfume common . it charged to 3(dne-titer Rask)Ubgether wikh boi | i ng
wat er ti s dpeel y sdmjxing thé Seewige il 33&31%‘7;;230% Of\mlidwoais f flavor.

Thi s prepdrdien®n is repeat ed- -Ethano 0°C, and p is bubbld _t ihe s®ond

firve- ounce L@n in ounc ¢ | a ur. The oxygen 5 of
boi I'i ng vvatfe}‘%%o.v\hl chis aM;pmmﬁ mass mched heated to 50°C, and 1.0
of the prodWepinet Exanpl e XXI|.200he se?,"éi is agaim hybblgdip jfer another hour,

8 %m%gp&eat ion cont &fing tHh ;ﬁ%‘ﬁm&:&e&ﬁ;@t@
233.5 30 stnppedo at

20 Diphenyl oxide , and the resi-

23 After thMaieﬂaleagﬂuﬁgufrEaﬁwree |s pr e pduedctheh@xtymgrd 60 pi/vohmiene of

Exanpl e XX &X@Vadded and t he ¥Pxt ure°f|“§’e% Ty 1 0 rideof mvraied

spray-dgj er mﬁnﬁ' Bf%cyclic dehf@gopl pef” Th eth ﬁ sﬁmm@er u,J,lT?e flavor
note to theﬁ%ﬁo&e&gavor The stspuct Ur RagnSsiveDsul ydrﬁd@&l&t&nnagnetlc 55
Exanpl e XXXRéd thyme . regonanc®ri e@na sis. Perfu Oorrp03| tion
Ten grans oﬁ?’{aﬁe mat eri al produggd aboy %’“W% wlii ‘“ﬁ

cenposi tion eeﬂ%rgedtoaon liter™ to e{ﬁer WMth 10 is J{)?epared

by adm 2 ngThd\Racbal hpma&gelmv iB&edin Of et hanol of solid potassium
i reaction mxture
‘Nt t he | ngredient

gr edi ent s:the foregeing perfume composition -in lieu of
i s cool ed xoeq“% ;‘gﬁ n agds bubbl ed | nt o
Tpﬁ 'Eﬁity OF QB EofIAM. by IAROMM RAS etthafil €d

e.

react | 080 rmaﬁ With ﬁdﬁ&ﬂ Beaksed t o rr] amalggs. Ter pi neol ' 200
oxygen i s again hubbled jn for another hour, se

200 V&gmg“?‘hémi SHEFAEh A 89K E&E"é}% j’é}F‘rglOaag 5

Lavender Spi 100 hﬂ—h frass S coo?ed t he

et hanol is Di phenyl oxi de _ A ﬁ@-hter ﬂask eqsipge Choledsera t reduced

pressure, ang, the ¥ample JFEHIE, | sjapd E&@g e is charged with theje j s t hen
extract gd %"%E‘E@ﬂ?ﬂ' -, ¢ lowing ingredi - 100 . of
et her and V\@,&&é 1t kK eh@Bped Iwii@ cmfag{sa,r at aggrédiehs onel | a, JavaAmount 85 200

sodi um chl sirrerg beagp| antli Ridwell trap, is charged ——9 20 Cl ove '

50 withihe follping ingsediendt i s dri ed Bt BEERES L nqiﬁ Bacetate

50 MpgRasi,um sul fate angn&ﬁe dri i aci Red

20 stitpped of ether. Styrax Benzene, anhydraus - . 20 hm The -

resul ti #Q S@Vql@ennﬁt-m‘ﬂw&ﬂ,lhas a nut-I i ke Musk x
aroma and t?’oﬁ% Structil & tw(%% %mg@k ﬁ"’ of® Exanpl e
XXV is use Slidnfea§§01 Ng pe furre &9 Bl nallis a@mequal

anount of nahhymhsmvmod anﬁhteiae cwo@:ﬁeﬂ;amﬂlesberfzaumckuippe subst an-

tially the sane odar gue : woul d B reggsion mass de. Mg and
mass sptiy dfe B S nRE ST ’: :i gf g%%i&&c’t&ré Oa-decabiyiie yS| s. V.
Prepar at i og is\dbltektbd Al th Bid@dll vhpl m‘yec I C Exanpl e XXXI'V -

Pyr azi nes: reaction mass is then cooled and t.hc bﬁm:msl; Pr ep% N

1.2,3,4 65 7 S ¥ soﬁg resxgue matena.ls is then sub- \N |
. luned to obtain 29 grams of 1- met!wl—

3.42,5,6,7,8,82,9 - octahydro - 2(H) - This structure is conﬁrmed by PMR land mfra;-

penta[b] qumoxal—me having: the stmcture red (IR) analyses..



phenazine A two-liter flask equipped with condenser, Exanple XXX
stirrer, and Bidwell trap is charged with the Preparation of

1- Methyl™=2,3,5,6,7,8- following ingredients: 3%5———+——
hexahydro- 1( H) - cycl openta[b] quinoxaline A three-liter flask equi pped™w iy

condenser, | ngr edi ent Anount 85 stirrer heater, and

Bi dwel | trap Is charged with the followi ng ingredients:. s

Cycl ohexane- 1,42- di one 9 65 ¢ 1 215)1@% nocycl ohexane 11.4 g

| ngr edi ent. . — ~ e » 0

g Benzene, anh dr@abter ﬂask is charg&d with |16$r0(f40d15_solved,yml éme odltmrz V-_
cycl-opent aned| "ed fn 300 mirchlogi

anol 4 o sxum hydroxide gﬁmm?%ﬂﬂ% .
reflux for  2ThE extracts &du

e reac-
m of waters5i &oﬁ(ﬁaﬁsebi horﬂr - 2F0¢°mem tscml fdrtad@vea@mddmus ma%nesxgm sulfate. Thd hss

Bi dwel | trap. o4t SO7C- rfﬂ@s'ewnt of ether. The 1, 5

iers | obo ﬁ%ﬂ SR SR tﬁa“emm ms:

at reduced pres@ukea'a@:@%am 60l of se% yeis EdwP her i ¢
pres- 15 gmareﬂwmi Six g?an% of petassiGm Byzﬁque _‘afba dimmrmhmhs 1,9,5,4,5,12;8;9,10,&?,12;1B-r e

hours, duri ng_ ‘fzalltﬂ"“ 5 %bg;ﬂﬁ‘éd‘%ﬂ{ \geipereline dpvighter is
col lected in . ur paurs, wh éé"d‘jﬂr 0 fs then cool ed and the
hl

benzene is st rﬂ, it mﬁ@%dwmsﬁure :The 53 50 grans-of :selid .
resi due natsr |®§§anwsh ﬂtﬁerﬁ@u%!::lgmqﬂg:}ﬁ%sgobt ai-n 29 < met hyl -
3,4a,5,6,7,8, & i ycl 0- - . ThiNs e’ i's confirmed
by PMR and i nfﬁiﬁ”@%" sﬁé‘ﬁlﬁgﬁ;%vr ng the structure: ‘fed (IR
anal yses. 2difate and stripped of ether. The resulting 4 g This matenathala&&tﬁ,,s?vﬂ, nut character.
24 A one- IritOer!s fistifiedk of & tepemapyEecingfhe ofg of dissgl ved i n-100 ni -of
saturated sodi} %‘%}ﬂg &% s meins iﬁ%%:‘drs Lyed FHUBGIAEVL chl or gV 6
sol ution. The U@t .or 1 dé sol uton of Q&kﬂgeﬁfﬁa gj,mmg,a‘gm@fpfeﬁ’ assi.um
hydroxide is-extracted four timeswith 150 m_portions of I-s-added, and
oxygen is bubbled into the reac- ether. The Ingedieatts are conBinmat and t hen
5 tion nmass for one h" rl e

r] and then ALLEd.gver anhydr magnesi um
sul fate. The 55 for diseAqe [err]. The rm,gﬁ?,héﬁggass i's ﬁ ed etfer v
extract is strl pped of et her .. The cool ed, di slmhrddhhyda wat er., -extracted
with resulf 21 L.esi (itue s gist. I I ed %1 di et hyI Oéﬁher The
et her extract g},f: ﬁsta‘{'»‘ lev eofa rLe 'n rr] -at Zgrﬁtand the -
residue is dissolved in 160 n 5% Hg HMBnytlaEmaad mass spaotral 75

anal ysi s shows 10 et haFxsmple FRX pot aéﬁmhthﬁmmxl de ar@sSthat 't he
material is 1, Yd‘;le,?l %C "g’} fd 1o the al colfdfic

sol ution arg th@ on! cpe,mtodec ’ Ws)xal i ne . lpgi ng is
refl uxed for (fstirss, hmxranddweadﬁdwelth@ ¥ X- Bel@ldedediCt ure: tun®oi s coml ed

and .t he et handlm'seé Wi i pped of f to provide aRhmYla@m!ﬂslmid Thi soéél idis ex-
15 tfjracted withyihree 150 nl vol ungg.gf. diet %&%ﬁﬁw nd the JaBher -
extract is was h the saturated-sodi um solution. 0 e.et her
extract is dri e@clodﬁeane-aﬁmoclc ous n&si um sul fate and stripped—e+ et her .
The|resul ti¥g 41 d?tﬁ’ffgfl al 8a |ight, sweet, nut chara®tlér.. 20% is

OLLIC a

distilled at a dos L N the faﬁg{e of A putdike fa -al Epalmd{err]
and a pressure of 2.0- 2}% mm - - ézimgemmmﬁ;s as

by -
5 Hg. NVR, | Fhamixtpngds ref étftrraﬂwo s sbom: A basr ¢ cocoa flavor

rra'zf rial is, pr?ltgg’&rg%g“ﬁm g%re Ingredient -".."dm Xi ng

the fol | owi g pbimeletr oﬁlt'agﬁ YRGS a solid Amount -Act R dehyd
20./0 Isobutyraésidﬁdﬂ)’mls material is deterbfed by mass  Fteha Qrodthed al dehyde R ]
40./0 Met hyl sigbeftial @nalysis and PMR tobeﬂesedzed
the taste  MPTREHE ]i‘fl"‘%lﬂtel '

of |5 ppm | sobut yl--ace}-a
0. 20 7545Exanpl e % ’ EthﬂwKKKNyI acet ap@o:
0. b9 Preparation of A= 8,9, 10, 11 12, 13- Diacetyl '5?6 N
0.02 Dodecahydrocycl odeca- [b] gui noxal i ne. Acet ophenone
1./00 The 21 grams of solid is dissolved in 250 ml A first flavor composmon is: prepared by a

of ethanol in a 1-liter flask, 6 grains of potas- 2% dilution of the basic cocoa flavor in .

sium hydroxide is added, and the reaction mix-  propylene - glycol /ethyl “alcohol /v 80/20)

ture is refluxed for three hours and then cooled.  Vanillin is added in the ratio of 250 mg. per 100
50 The ethanol is stripped off and the residue kilogram of solution. A second flavor composi-

rﬁe‘arztddXKmléh Vi scodbol iquid has
M @fﬁg rn chre; at a level

‘acetate - i

95

f
|
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30 A 2-liter reaction vessel equipped with Furfural (50%

0.06 stirrer, reflux condenser, and Bidwell trap is Benzal dehyde

1.00 80 charged wth:

Phenyl acet al dehyde 0. 58 Isoanyl al cohol 0. 18 | NQT e th-asastmem
Amounf Phenyl et hyl al cohol - . 3.50 [err]-Butyrol act one

0.13 Cycl odecane-1, 2- di‘one 10 g 35 1, 2- Di am nocycl ohexane

6.6 ¢ 84. 17 85 P-Tol uene sul f.onic
acid --2%.5 g Benzene, anhydrous 1,310,771 1 liter A nut-likg flavor
note nekefTal 1S prepared (,UHU| i ug tuc .U: . umﬂ??—i—ng-r—ee-l—eﬂ-t—s—a-s—The
mxture is mﬁéﬁéﬂ?}g /4 tﬁﬂﬂght Ao rodhfoed jat Brample

col | ect ed i dbrd hiarcHildlght ridD8s 2t ‘?n rﬁ% 2K m?%"ﬁﬁéi"f‘ﬁ e fhd the
| ngr edi ent propylene glycol/ethyl alcoBeTr(siv 8((/[3@”&) eteR ol @bsSlks siadh Ehin an yield 21.
g of a sdl |§:1"§§ ﬂﬁ?dmﬁ#@“ﬁﬁfmw PES UencmnTheidmbganmsasfonowMateru al
produced in 'Ig‘hr:moombmed flavor (2 9&1 l¥si s and PMR to @e t he reduced
Exanpl e XXfirdphred is found to have aﬁlex 14aY boéd ne%ng the struct Ur__unt

45
Exanpl e
A first
6 grans
hydr oxi
(v/v 80
added i
t he resi
1, 310, 7
d||ut|o
flavor
forth b

t he "natggr

ofe cert
the rat

kil ogram o;mAlu

Arpunt

wher eas
tricycl
t he des
G nnany
Hydr oxy
Heliotr
a com

to
chocol ate fl avored dessert . Petltgral n

mlk, s

cocoa wi t hg, ﬁ?cﬁlﬁﬂg )

The addi
75 nut -
100 20

Maf eri al Jarmmrwm@cawhstesth@ﬁ(vwmh- Phenylacetylaldehfdd) Mat er i a1lsopr odgged in

out the tricyclic pyrazines of this invention  Tolubalsamol

W?‘C)dﬁmmenublgeggwﬁn%e 21 grm%oﬁl d| ssclﬁ ed in 250 m
flavor comExsmile HNNXVEI prepar ed bHyarog) ANO0 T iter flask,
of me_ Ayyer oete @fat-t hethmqmncocoa flavor i 503| unyo

dg j ﬁ QPG‘H“ m X< “P@P‘é I ene gl ycol /eﬁ‘hyl al cohol

| 20)contiinthgskin® miIR Tshaax & _apanjf‘:ﬁﬁ:ee ﬁ e’§’|1§l;]1‘l(:ool edsy Vanillinis

Nt helids,adnd ocogh: vﬁtha pihin * do0G SOBenE”l&eﬁﬁe,l‘aﬂ I's strllg@ed off and

/| es the il 1
 cudig ey mas@svsarmm&ssecm%fgOgorgo;;epd 025 B

S_-

72b the overall flavor.
n of Ithwell baapeciat fRkydi URbsaRZI N Otfuced i n Exambl e cocoa

con@meﬂmlbhﬂbmmdlﬂndlm@bsuﬁteavor Ci td n the conpogetion set

el og g %ﬁﬁ%h% ral’ 8%’18261158 0) in is20npor&ant to
one qu§1w? pr opyl e thyI al cohof? (v/v 80/ 20) .

ain fl oral absol utes such as Hyac; Vanillin g added in

i o of 3 brXXX\‘iHHm ssus TheR«BseldcTMaatblsahne is as fold ows:

Eﬁ'ﬁm owﬁ\?o ut ion) thus 10| ngrasdi ent
prepa; ave an xce p flavor aqéarom& not e,
t he flavor vmth- Phenyl acet yl IQhakels absoldt® O 10 out the
i3 pyoErpewds of thi s Ameynsenm) E@etmbal sanol 3 50 lacks
|rabl—_£,-ﬁ,l i §f avor note. Phb?rgff’@?ﬁ?noﬁa@éf?ol 1 9% 150
| al mpgrmﬁxyrax - 280 Exarrpl -
citr ig [pyrazine of : 80 The p zddilﬁmc@nmal 12,3)46,5,5,9%&4- note nmat -
Example XXXIV 5015 Fainey en)i%xwﬂly,s added to

QE' n Tricyclic e of ring
o of ”%géi’mﬁ“’é’?oé‘?

Ter gigdasle XXXV :
I gar ade cont ai ni r?a skim
ugar , Thisvicy M%Wi’ﬂﬂmmm yl acet at e cﬁmnple]mm n 150 solids, and

ggc‘}#}fggﬁ iy cﬁ‘hzﬁ ngéjh"&}e is prepared by a0 f | avor .

40 i m erltd) CAIBASL Sf § 5 ‘T“H‘&t“;‘ﬁe epys: | 10
i k@kﬁetOé tl!eobaacstesa fleot eatednl @b  arkdgredigat oves Li nal gbunt €X1igoa
- Hyaci nt h—-a-lesol ute

th % XVI gives the
10 It willgy aﬁ%ﬁ)"rlke%“l S P P i s gﬁ oil . Benzyl acet

10 t hat
30 tric
20

20 25
5% Jasm
de Mai
Nerol i,
f ol | ow:
Phenyl e
Conpoun
3

ot her al kyl - substltut ed and uns ,,g_te teafadciynany | acet ate
Tl i 2 r azErowle8RXB¥e used in |i elH-Gi7—mEﬂlanoathQﬂyll et hyl acetate

81(3}3k eigh oo gﬁgﬂﬁ@tt%ﬂeﬁf% s%ﬁﬁ‘i‘?g@ge Wi t&u:lg [ er20] - | oM8ne
f QVEMA1 Bvafutid! kot any Eorther add 1H3 e Jigenol " extra
n  atbsOwhik ehe material of Example XXXITEX anp l|1hethy1 ketone) 6 Rose

agﬁeé to the second batc_tton
l each%lo

of the tricyclic pyrazine, % Igyglokesgor ding t8 this in-
e i gy e Vo 2@2 ”W@Pgéﬂ?d by conb}fling the

a beverage. The be ﬂ%;iwnh
Ng out t{x@EHcT pyrazine gives al 1
yﬂawélomctls;edsmn, while the beveragel@ﬁtalﬂ-as m IEII]E Chassi s. absol ute 5 30
ing tricy c pyrazine Niﬁ ount of 1,2,3,4,6,7,8,9-octa-
invention has a fuller, Hﬁcocomf‘%lﬁg 1) hydropm(zmsxgmﬁcanﬂy ’lmproves the
total effect of the fragrance imparting the 115

Example XL - - necessary rooty, potato-like nutty character to
The aroma prowded by the 1,2,3,4,6, ,8,9-  the mixture of ’the other woody materials.




1,2,3,4,6,7,8, 9-Cct ahydr o- 90 Tricyclic pyrazine of

phenazi ne 1 Exanple XXX 1| 6 Tricyclic
pyr azi 15 The additten—ef—the—1-2-3 467 8 0-octa-
Exanmple XXXIV \ 15 hydr ophenazr ne | ends an aut henttic,
earthy, 35 Tricyclic pyrazr ne o dank character “
bri nging the co wﬂup"m Exarrpl e XXXV 12 to

t he odor of pure ﬂﬂmm 95 This tricyclic pyrazi ne

conmposi ti on b? added M EX'aITp e 1>§I1677t10 a chocol ate m I k havr an

bl and, thi n—Cocoa- - conposit preparedby - & E=1V7a
Addi ng 30 ng/ k mmmdhﬁ AUt-  mixin endfm Ilsolmg alkygbarmgemsv 40

ik b fl
ke ot ang AMTERAEH FRTTSRANAL SRS Yo e ety a1 suo

material as Exanpl e
XXXVl gives the Am-&eslsaszealf&d:émﬁmaeofcald ent cocoa flavor - and Gual ac wood
oi | consumj§bleamareripl whick comprises adding _ Res Ry

8, 9- Epoxycedrtast iy s‘muebr‘x’]tat:gélm“’em %éé}rydro-& 6 ' thyl - . 45 -
Exanpl e XXX fthgpoﬁnyﬂﬁ;nl 11, 111, I‘{?ﬁ’\mw 7- met han 2 P60l A conmer ci al -
cocoa m x i usedxytﬂhqapﬁmreehavmg(ﬂmdfomnﬂd) - 20 - 105

two different batches. of beverage The first ~Meth '?‘RS %, 7, 8-t et ramet hyl -
batch i s eval uated wi & ' further addi- 1H, 3a, 7 met hanoazul en- 6- yl-
tive, while the materjdl JExampl e XXXI | herein KgtiopeciCeglt vl ,smtm&ggrkgbone)

6 50 is added to thé¥séf @atch in thefmtmsmcluswe, and Ry, Ros, R

Ot ho-t - but yl cycl ohexanol 3 40 ny of t Rpii B Aoty ﬁgzﬂ’gw f‘g“ﬁ‘&ch

kil o- 1, 2, GhefhinOy Zs,__cﬁ—_c_ro;armglr Qghen v onet ﬂr ncocoa beverage. The
beverage Wit his a carb@gl dfet, HOBBI oty ar b 9400 A bicydHE ipryifidel EcopYiieas iQliim gisy €S a
rat her harsh acylgy[ggmglh vmg from two to four carbon 9 whereifl nf sdvaod ReBr.eBsi B Reuahi |

t he beverab% RI’ Q‘g{gyo%ﬂ%llﬁee‘: p%a&ﬁ” dfﬂ%fﬁ"&? < ﬁy%‘%‘% Rg esent

The snal | armg.g{} éln ta- dam(@n;,ﬁ kkcCher

cocoa flavor. Hophe nazkine ac@tdgjgr ftd cazmaylyandrkmrmu&s,m&mfohﬂ Ref féect
cessary

of the fra ra‘ﬁ‘e 1" ﬁ?“ErYn%%ﬁgac ?
rooty, pot qg {an/ Fupod 9‘f‘?’ue E%‘%%@F@ ﬁi‘:ﬁ?’%mmemyl :
1,2,3,4,6,7, 8 9 Anl b@cyalatpyraem@fac&ohﬂagowe Sing- carbodibatom -
1, 310,771 Claim 3 wherein Y is —'CHgF—'CHg, Zis immedﬁ.&l 3 K&ERQLSA& mpﬂxytgrwp 65

above -and r}r OFY a’l‘%}eﬁf’ amd(j nes "b“;i{ Pﬁéﬁﬁr .
represente ba{wﬁny wh b e Hedl ghat &d

[11, I'VA or acetﬁloxmemymL Rg; m,yarnan rafes:yha-vr ngsihencirﬂb b zinel aVBrdft%rteI@wnI5 : .
A process fors er| ng the flayor, of coﬁswbmblnelsrﬁmﬂé&_ mﬁm’dﬁu&ﬁpﬂpses

addi ng Thiret glgl BEPER iavs, appunt of
at | east one ﬁé’?fséufanikfifﬁgfgéﬂ évg'éﬁtéihxn&lﬁmm 3 age ynae OfPRiLARIding |
L1, 1VA or |ddBokyeyclic pyrazin® accordg tO-lgim&;| i ﬂ:ep;oraamalhbseﬁameragwunhef a’tmsﬂml a

8. A process for the produc piie Yi ing accogding tqy
o], e s SR R T BT

the sanme or di'f ferent and represent hydrog, QHHKZ-MI)HW a@awaher ei n
Yis [err] one to thr on atoms. is algdatrb!mgﬂ oxygen, a hydr oxyl
group, or an i cMlcl ive pyrazine according to Caim 55 ‘acyl oxy
group havi ng fromtwc!?etoN carbon ‘9 wherein [errRsi Bl and [err] 15
atons; and [err] and [err] fe the sarre [,err] “anglnd

di f f er ent and re sen hydro 110 W
accor di ng %&/ ‘sr@ _'%;@18% r car bon ato Gl aim9 wherein
Birlg &

[err] is [err oxﬁsxyﬂycllc pyrazrne ~-e%ord| ng to nethyl, *
and [err] -amda bsaqxq toobﬁl@@mdn@mwendn Y. i err] areﬁ(g%gl%ogen 20 a

carbonyl  oxyg de }tﬂlg’g?rjbtm “’“hi ‘°"%u15‘i‘ecl§%‘?5 the i ne
ta'i

according to Ry ~—CO—CO—R,; 9 Wherein .
[err] is 1, [err] and [err] are et hyI 5. An oxycyclrc pyr azi ne accordl ng
to groups substituent on the Ting carbon2bi MPEREemeloy e @‘PCEP&\P"P“ [err]

- € hydrogen.
\ﬁcﬁc pyr azi ne8° .

Z is immediately aQv “F¥sa net hyl eV b@g‘rl]sgnd
[err] are hydrogen. " dubgtifruent on the o de Shalb '. ' 51 acent - 25 6.
An oxycyclic pyrazi ing to to [err1]6 A pricefsacqo lrarttecwhralr5mher3nv\here| n
Yis [err}-Zis hydroger& B . ~ the tempera sife of the reaction with diamino-

oy .loalkane is from —80°C to —10°C.
17. A process for preparing a bicyclic 90
45 whm'em Y, Rl, R:, R, and R are as set forth pyrazine according to Claim .9 which com-



acetyloxy; and [err] and [err] are hydro- 13. A bicyclic pyrazine
according to Caimgen. 9 wherein
[errl Ls O _ond I'nrr'l 70 7. A i

and [err] are hydrogen 30 consumabl e material which conprises adding
14. A process for altering the flavor:of a thereto a small but effective
anmount of at |east consunable material which conprises adding one
oxycyclic pyrazine according to claim3. thereto a snmall but effective
amount of _at. ;east 8. A process for t enpfﬁductron of oxycyclrc ongy

bl CyC||C D =P ne. 2 G0 1 AN : WO B0 W SR TN & Iy -

oxidizing a mactmg ia—hahcyclplﬂlm@ssha‘flw r &r-r mghﬂ bﬁdycldrhrzdr@genﬁpyr azi ne

having the f ?r{?F'EEﬂa pyrazin ' ‘%Yf"dﬁ?ﬁ {iﬂi'e MI Clp cOM
prises reacti ng a 1, 2-di am nocycl oal kane i e for m tFerr wherein

Yis [err] or [err] andRee®] and [err] arashgr or Galtering i flévbak ¥l 2 havi ng
one to three carbon abes

EXwith 40 a peracF‘tﬁS“P’Gbl ® uﬂ @Rmms-z;evédlps oduct
and treating the oxi dkzpquge oduct with a ﬁﬂj’é hayi ng
R ter

the formula [err] al k'a@g Rei d anhydri de,‘,lt,ugal g&ot ain a I al- having the
structure [err] at a terrperature bel omthmeazrpragarpgrdmvdrduegerr]
wat er to prodwbeeim Xayigraohmlogem iwid bidiapinp Cé;ﬁ; ch comprises reacting a 3

conpound ard ‘ﬂ'@Fﬁ/ﬂ?"H’éetH%uf"Fﬁt}athe latter t %&&g@f‘lﬁﬁ%dwl@ su& 50

pyrazine. 16. A procesgNaccondipgr,o C ai Iaakatile\rh&ﬁeepﬁsehdae,ftaarmanaﬁdwle of
the reaction with diam no- cycl oal kane | shidrmde aerl rsibsequently delfydrogepiating,

process for piteptEmp T PT% d}0? % il M) 8.8 as set
forth pyraZIﬁ?ﬁﬂ%ﬂﬁ% whlch m%;'lrsegsarr{:agcundiya dione 55

1,310,771 10 ¢ genating the latter to prov1deablcyc11c pyra— hav ‘fhepformmds reactr ng a
2- hal ocyl oal kﬁmne havi n

21. 2 - nethyl 5.7 o-the
fornul a 18. A Pmcess %M glre aﬂngwgl bicyelc 4. b]%‘?ﬁ%ﬁ&'@%‘ ti hydro -
5,7 - dinet hygﬁ:ﬁ ,§a e thiVifighBd NGrherds cach XI'i9 GSfafogeh YonbideR, Ng t he

la

flavor of as| and Rggﬂshgd&igé@omhweraﬂal hswhgcrgo
conpri ses adding thereto a smal | but effe@Bqlp 249ps, e
het erpcyclic pyrazine ag gjng to 45 [e mq?dmmm“ ne’q&]@‘z L20. 24.

L0 -dl thane,
A process for preparing ¥ ydrot hi eno- ﬁéﬁlnﬁﬁﬁm%mmgwﬂmh a
di am no- pyrazi nes whb'-

| Tises react |fmgyalzxﬁt;4 di - 5 .al kane having the
formul a
r es which compnses

Ve gnot hi ophane or Yg‘iﬂﬁ;ﬁ“ﬁtr ut ed
3, 4- di ani not hi ophane wi'eh®an> [err] 50 [ & hydrosulﬁde w1th a 291dkRidRmg)-1 n the

presence of an al kali netal hydrOX| de and.pyftikeSde 6 ceaip hgm‘lﬁ GgWOLi ng at

a tenperat ur ewftk. @r&z{nﬁﬁoal]uant tbavingrthd formula t he rZ?aBtW@ﬂ dﬁw@rﬁmwnﬁrm dheg

hydr opyr azi ne bi cy, g&% 25. A 6?‘5‘8'@55 for preparing di hydrc?rouro-
(or m xture of |soﬁl’e—§ﬂf‘%g£§ ,’ af’id dehydro-  pyrazi nes - which corrprl ses
reacting a .di Qtrkagmﬁﬁn&@ofg@ﬁemvmgm%ether to prgvide a hjc pyr a-

28

havi ng thezoodwculaanydmmeazxniz}ncmc RURAS 97 f Or Ng ggbi ?c [err]
pyrazi ne accomiiy :& r%r‘j‘-' f%@f% Eopri ®ting
1, 2-cycl oal kaﬁ |ng rein each [errg,isgsa hal*®gefs Rsom and
[err] 15 formula, Amsfmmemdmonofa5,678- vy and [err] (REL hydr ogen
or | ower aIZEyteuﬁardJr ’(‘}d’c Wé@e n atoms with 1,2-diam no- 760
et hane, 1-al k Oﬂﬁ ;’E’;‘izvg; I_éﬂg_ a,{nlgrgleq,ﬁ@&e and
oxidizing t hem{ 1,1qsas BOthé Eﬁ@fo@ﬂt@ﬂl& teEa ua,in 5@:2&1&?61{&; lnes is a
furopyr azi ne. hioquiiesglinecess f or preparing d¥ taly e
whi ch corrp@sg%ﬁr@%t"iyﬁlj fagerl W&‘Fﬁ g@ﬁﬁ‘F ry&k 541 pr represft s
2, 3- di (hal oal h;firogm or lower alkyl havmg one to three
carbon atoms.
: - Rag ,Rag! 28. A bicyclic dehydroptperazme accovrdmg
Ry ' to formula IVA of Claim 27 wherein #, is one; 80
) jI:\ : Rua Ra!s RAB: R“, Rl53 and R‘“‘ are hydro-
2 : gen; and Rye is methyl substituent on the car-
% - & Res bon atom between Y, and the dashed line.

29. A bicyclic dehydropupemzme according
to Claim 27 ‘whertin n. is two; R,; and R, 85
wherein Y, is —O—;, —S—, —CHy—S—, are methyl and R, R R ;00 R,s and R, are

—CH,—0— and R, Rei;  hydrogen.
35 oRras, Rge are the sa:; orR3 dllifercxi; alecsimrepr‘:: 30. A b1cyc11c dehydropiperazine according

ha one to to Claim 27 wherein #, is two; Ry and R
:temn:eg;ibrﬁe:toﬁslowa alkyl having are methyl groups subsﬁnmnt on the ring car- 90
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pyrazine at a tenperature of from[err]. with a di am noal kane having the
formul a 27. Bicyclic dehydropi perazines having the fornul a:
7,@__[_@_;_;]__a_t_a_t_e_n:p_er_art_u,r_@ of fromlerr] to [err] to pro-—20 duce a -
hydr opyr azi ne bi cyclic conpound’ (or [err] nixture of isomers t.her eof ),
and dehydro- genating the latter to provide a bicyclic pyra- [err] zine.
[err] 19. A process for the production of a 5,6,7, 8- [err] 25

t et r aydr oqui noxal i ne whi ch conprises oxidiz- ing a g
1, 2,3, 4- tejsr ahydr ophenazr ne to for mlgmtﬁghydr oqur noxal ine 1,2-diggarboxylic
aci d S—8 etet he—aehd,/t 0

produce th o o .W@anelﬁ Y .Fsa et st s lﬁ% &R _
hydrqui-Poﬁq@ pts:obs%n:ﬂ;fu(rmnm Ry R, are genl? S 'H] ﬁﬂ AN a%ﬁ’ﬁéer dashed
line is a Het'er ocycl ic f‘used afyk.azl nes havr ng t si ngl e bond,;

and [err§ ar$d| A‘bﬁrydlgddudraplperame according  36. A process for altermgﬂlefragrz[nevrof]a atse the

tign,
AR b Ty A %*ydﬂmgé‘*“rgxﬁpm@% SLEGEOT A6 accor ol ng

carbon ato ss for altering the flavol Of a A
to fornmul acdnddkablé natesisl Whith colaprisesi aidingr r| i S” one;

hydr o- g}@nﬂlequ Mrampupk ofaglset i t uent ot fe

[err] .and ‘%ﬁ’@%ﬁ[’?ﬂ%"‘%awﬂdﬁﬂcl i ¢ dehybopePy¥asie according to -
Claim 27 88 EA hrdo fdr preparingQ bibyRlic'de- and [err] "»i peRErm [err] is [err]
are meth Ih;dnqh mziﬁeac@rcﬁngaqurz]’whamd [err] Mgdfogen! 3% [err] are the
sane or ! F‘Fﬁf‘?ﬁ gl & rdigminecycloalkagphava bicyclic def ydr®pi peral i ne according
sent hydr otf® wer al kyl "havi ng On%h&&nniﬁdgﬂé&&&\mﬁ&e%&;her{o] S

[err] and [err] ares
on at om bet ween ,

two; [err] and [err] t@rg& car.bon- at ONGre integers from one to six, inclusive, and Ry;,€ t hyl
groups substituent ,g,@ ring car-. . 9®ss; Re2Ris Ress Rse Ry, and Ry, are hydro-
1,310, 771 4 gm or loweg alisy) thaviteme thitese) caba| y bel ow

[err] is a areint éger ‘Rig om one to si® '&C&&ﬁicMemn&G&d[ﬁMJg Rt gl group
substituent.on the other carbon [err]a ulherr ‘are hydro- atom adj acent to
[err]and [err] -are .gen or. lower alkyl havin oneet t hree carbon hydrogen.
atons. 5 wxmdwxbalbmcwngdled@hyldropr perazrne qﬁi’ 5336 A process for
altering the frage anie1 E9aR 45 .to Caim 27 wes§ |s six and [err]
conposi tion. by addi'ng e<“conposition a [e{ rogen srrall :
but eff@Q:ttt\hetelﬁmﬁé ofofronf - SDEGR L 5000@0 t I - SA R34 ssﬁsF.»or altering the,

fl avor of @@I bieyclisy dehydropiperpgin rrgmt he for mul a: consumabl e material whi ch .

conpri ses f%%ﬁg%%gﬁu& bd'th:eremﬂm ﬁ%ﬁ%%eagg oge

bi cycl i c
process?2 oaompriemarcuwgga h2-bcloglicidienectevingy £0k BRY 7 die iieAGCHR1e ot 6heCl @i M 27
whi ch flarr] 15 conprises reaet smgn@smh,and RacRal Ral Karfs,;hav-

[err] ing the formul aw\,h&lel n m and na%‘eu!‘hem B ‘f“e?"é‘i’ﬂ“alﬁd 50 are
i ntegers from one t i ncl usi ve, ﬁ‘];"ch e Sloi@he #gydr o-

gen or |ower alkyl i one to threesm aﬂe]umdoumebondsmaforrs [err]

37. A chenical conpc havi ng t he S&deggg,t@rsgdu@emaww ,'_Iarc

dehydr opi per azmme com s methyl substituent on
to'theheterocyc ﬂ an R.-,j S T’ meparlng

wherein two or three of the dashed i ngS  REPRE PR,
a bi cycl i cwithe diamjuggikang baying| thedfprmulag oyl e 3f905c[ﬁqces@fforvﬁe pﬂndunﬂxtn dfydwiopi -per azi ne

accor di ng t o Chai Mgk Wsel), KR[ € t hanatlie Fhichy NexH¥6 &i ning 60
25 conpri ses reacting a 1, e cycl oal kaﬂ’i"B‘?r "Wﬁther? -m and [err] are
differedt w 151n4rP&mrerlmdg§metgLs la _ : to
rfge carbon a Ce :
six, incl i{l bameordﬁ%erent,atatemperamreof %’ o s
from 50° to 150°C to, prc:lduce a blcychc dc- Clizdm | : 0
hydropiperazine compoun . ' :
35 35. A-process for -altering the flavor of a R oy
¢ consumable material which comprises. adding Co L . .
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[err] are hydrogen or |ower alkyl [err] having one to three carbon atons.
38. Atricyclic pyrazine according to Claim 65 37 wherein there are three
double bonds in the heterocyclic ring. mis one: [err]l ig two, ferr] is a

met hyl substituent on a carbon atonladjacent to the heterocycllc rlng, and
[err] wth a di am noal kane havi ng the-foraul a 39. A process for the
producion of a tri- [err] cyclic pyrazi ne which conprises
reacting a S¥C|IC ket one haV|ng t he fﬁ&ﬁyi 30 wherein [err] and [grr] are
hydrogen or“fower al kyl having one ta carbon atons and. are tha-sane

or diff erz@t ,to glovide 4 CIIRES dihydi‘oﬁyrﬁﬁne, wherein  material re ﬂ&c} bf f[tE‘ Formbilge [ err |

to produce a m)lag‘ym axe ldfegemhfy‘z!!l @‘Eﬂ sfﬂ!@stzﬂil-nel d B hereigr, A Jrocess for
alteng the fIGHBHsnit ‘5@ {) (‘é gﬁ?&i“g@’é&mﬂ; hereto .
a smal |l bug lfo toﬁlEmJﬂ@ d &} tait&&&-t descnbed mt y QR &hel foteGdisy) Efampltd 220 ne

havi ng t he f qethetifione ofviht Ebllemﬂg/mirmfwupne hallLn§—3h e XVO—XIXa XXIF5X XYL
wherein mand [err] 2 the sang or di ffe?‘\%&ﬁ‘x HB—XXXYQ

1,310, 771 “:.,P"““ﬁrpquﬁgﬂé(l; Al i

di hydr opyr azi ngy cgmﬁ;, x?genrraargmé sal r epr eszmtz@ 3, 8¢, Brof 40l t ’he’ For mul aezq err]
and [.err] are (2hhdgews from emmoto six, in4dA conbuma'blblmatenﬂmmppﬂthw{sr her ei n.

cl usitve; [!Prr](3 AEIO 41 A pr Bdpgems of thea ?lhl_d&é'{‘ g 19 are
hydr egen or (r\iram’éf’kyl haV| R A R o poulg a adrq byﬂf C‘?ﬁff"fm
substanti al | yanaaeﬂédrogehi@g ﬂreadd@aﬁpﬁmﬁs and [cemm SRQND%n t o-
descri bed i n ar Aggroceds dorfalering die e 1 %‘H@dl’@“é{? tSof t he
fol | owi ng pai $EPysH WB’@‘B mpriges | afqin XVII- PO 11 - XXXV.
[err] b E'? (& ]°f at least orie pyrazine lina produced by a
process accordi n%b@@ﬁermmlsam&ﬁ OffiLg by @800114@1’ QMW@& !f@hyl oxygen

ani no blighgd by e Pajegt %%hifgg’“mg“;’;g’ London, 25 (2) halo
at om anm no A consumabl e mmat er | al, conposition or
10 (3) am no hal o atom article obtained by a
process according to (4) am no car bon oxygen; claim2, 7,
14, 23, 32, 35, 36 or 40. For thejsﬂmmmlmﬁlfjehydrogenat|ng t he

di hydr opyr azi ne. CARPNVAEL A process for altering
the firagrance of a Chartered P4t efit gents corrp05| tion which conprises
addi 4g a smal | 24 Sout hanpt on Bui | di ngs, 15 but effective anmount of
at Igast one pyrazine Chancery Lane, London, WC. 2. Printed for Her
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