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WEELATERAPPLI CATI ONS [ 0001] This cl ai ns pri ori PgTUS2005/005028
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present invention relates generally to nethods,
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amlies o natura sem synthetic, and synthetic
conpounds, which possess extraordi nary properties. The
macrocyclic strucﬁqgngﬁ;@Hpqﬁvquh@QIy desirabl e
feature for the pharmaceutical 1 ndustry. The cyclic
structure stabilizes the nol ecul e against destruction
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macrocycl es constitute a major class of pharnaceutica
agents that are currentl i de- ead clinica
investigation.%V6%§§$8b%¥5§€§%$]ﬁggﬁgigéies are key
conmponents i n nmany other fields i ncl udi ng
t echnol o eV| s such as chem cal .
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macrocycl es requi re hundreds of man-hours of work,
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high dilution principle is nost effective if the
cyclization reaction is an irreversible reaction and

woOheoeriasss9 of cyclization is greater than the raCeuso05/005028
pol yneri zation. In contrast to this kinetic approach,
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[041@#J ﬁb%lpﬁglo{wﬁugar rgr‘,g%n}%ua/yc r exarrw?]ed u¥ee!\)/f2 a{;ns gljagnageat\éxg{)ﬁ{te can greatly
impree ayelgzaticnisteps. Flapthesewkanmlds athere d‘mbpl@(ng\mmks ﬁg@thp(@p@ocycle and its
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effécﬂ Ctan alsopberdseit inf Eaétiaﬁlbfsmnmolhd gbaciycpnel when the template facilitates the

mtra ec@ar re&?gr{ %%%?e-c%%al%lzﬁréathé ) ct[vgaeﬁésj ogﬁ‘polrtﬁ}ﬁlfgﬁlﬁest l?lemgh yield

terial he number of
terlméatenselatteda wecligation heactions drdlusle thengdomyirnPf ¢isetcmplale Jaajeial and the

nubB@tor RbtGroRYA! haky BichiQ cafifdtdiheAdctddghle that are available for coordinating
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with the tenplate.[001 1] In addition to tenplate
materials that bind to a cavity fornmed by the
worateoeyssh e, other materials with m croporous PCT/US2005/005028
structures can pre-organi ze the reactive ends of the
reactants and thereby facilitate the ring closure
reaction, by providing a localized environnent defined
[OO{J% I{l ﬁgdlmmct%q rppo US e¥1élu a%'l élﬁd tc h% :gavl1 3 gcbrmggl lb}/ gingr\ré%)c;c{a(‘:gcllee other
matgﬁa&y&thhmvtepdg«e@ ﬂtruggleed canqarqa«prngg @eg@btmeamsmame reactants and thereby
facﬁltg{é rtl%\ﬂ%g%fa;u?e ﬂeﬂ:t&fﬂ %lr groﬁﬁﬂé Ql’ocﬁﬁéﬁﬁtfﬁo\ﬁh{eﬁ‘t dgéned by the microporous

macr ocyclic c:ongl predeterm ned architectures
strugfpre it mgblwéad GI ﬂéﬁt rmgetoalfr@seaqtlﬁn t 108 oemalpsSrecgite plgys have been
use@td 6 title/ @bjtatisiCthpfoRern®-i8 [y@RNndRr tsé]&:tlﬁl@ia&ﬂ'ma\éﬁ)cychc compounds
Thedﬁlfleidgttsrr%grﬁ:eﬁ kulte Wregﬁtl(}g(ie 1%11@%03(2}8%&;&1&%#3 e ec)él} geceffe{:gﬂvelg used to
preogauigche Sultisegphigmictsyin a iagnef thmta:lontrmdhfo@qcmt mfmhpcrmrdimtlbn and the

A RTRWOEH 180 Rhic prod b

ool RESIRAER] LORALE, SLBLEBTRIOG shO0IS, ppses o e
remgtegWoR thy pyeiasEYykt o bend i near structures and form

pre-organi zed ring structures, suggesting that such

n be used to favor intranol.ecul

re-o anlzatlon c
100 SHBh o PP RS, MOF GBUEST DBe B OOy Geend lnee
strusturephre foraugresrgrdzed tihgestpprieps redgesing bt snaigqroaygalizaton can be used

to f?& lilrﬁlta lg&hr }Q:pg'slseg roggrl tﬁeo &?et}lélé)cﬂlaxo (Bjne? gﬂdt @u\gden%lnﬁg %u@e% for the

premawélm*r hﬁ m@emcrmlgco Btdm@fes e clhis EthﬂSPS%Wr%fI cexiaip weolagle to bendmg or

folﬂﬁ?%§w1d§l§§ﬂd@§ el %Tﬂ&ge-fﬂﬁcgh bfifet, Exﬁl%k&éﬁ’hﬁﬁs?trucmﬁygexp&x%nsuch
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[0013] Recent years have wi tnessed a renai ssance in
the field of peptides. At present, nore than 40
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b IS 0L E e 100, 21 5! T 2SanCd PreF L LGEE) iy,
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of FRETRERF el 3 B P b PEE i PR By oyt
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spaﬁﬁlgt deﬁﬁ’e@ iﬂ&tﬁb&al %Foﬁ{)sf {%L %le@ﬁlg &&'ﬁﬁhéﬂ ol &}Qé’ @&2@&9 There is a
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preﬁeﬁ‘ﬂloﬁl btigcl@ipsRiavmy peplid@fifetics. @ Vi gor ous, on-goi ng

effort to device and devel op connercially appl i cabl e

synthetic nethods for preparation of cyclic peptides
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Al ternatively, cyclic peptides can prepared by
anchespq ‘@ﬁrpaglglerlc support. This method takes advantage of the pseudo-dilution phenomenon



assenbly of the |inear peptide sequence, followed by
cyclization while the peptide remains anchored to a
weoabosresdse support. This net hod takes advant ageCcofustdes/005028
pseudo-di | uti on phenonenonattri buted to the
sol i d- phase, which favors intranol ecul ar reactions
attriBMEd td e Edlm-lpﬁa@,é” whiclS |fﬁf61srlﬁ@aﬁﬁdlébﬁ1§r reviogs To@eﬁ eiﬁﬁein)b,lecular side
che al ation ods _h ve al.so,shown s Sug F
reacitlﬂnst g rs?e clbeﬁnc PE% é)lqmého 5 atve %lso shov‘g’l%3 seo(r:ne uccesF tn e miation
of dytie phwidesbpecificalf iththe Kipoation peiprktdee brptidbshondsn [Unklee leneh elethods
che%&lhfﬁgﬁ‘oﬂ n%h%ﬁg cﬁ)q{ot }ehlgétcb%né@gég% or H’Qte(ﬁgﬁ sc,rhgﬂ‘]cl,éI b are achieved

reagents o rotection schenmes, but are
fhro&émﬁé@ég?“t mem@rr?ctavev@pﬁu@bqt@ PHewdsel atinvwibleapiameoular acyl
trarSteePactigd. | owed by an invariabl e intranol ecul ar acyl
transfer reaction. [0015] Despite the devel opnent of
t he above-di scussed synthesi s techni qgues and ot her
[0ohd] gbnﬂjnteuﬁlb alavelupmpsecfdibe cbdverdisonsedetyhtbal’s, tethoigrsseand dthee high-
dlhl?lﬁl’? grts;; %f?lo % gho&)sf h&%@ers%gﬁﬁgﬁhlsas&(:ﬂs gﬂhp Isﬁl’theéﬁ frinciple, viz.,
el'ection of star eri al r eact
the p%ifrcawe@fesﬁ%tmgswqﬂlals ml/@aqhen preangpére S el toéi»ﬁﬂﬂ@{%ﬂ gpirically,

andel LY isEiRtdras 8 B ABldmehtall §RMBH0ShaANSnge N Ehe requlrements for
ganental synthetic challen The r.equirenents

contpeﬁnfm aw t‘rﬁlﬁpt | P@ft’éﬁfspr Sessdig o Sl"eg%lﬁg Ci (foln(gltl? act ?%ates selectlve
prozeddidépreasion tsepy | aad eﬁgh gidtiiec tof’ Vi@ reaction materials continue to restrict
con? re?ctm Ctr(') ugtllogle&r oéc?o gl co h%ﬁ&s’ e@eﬂdafgf gﬁerﬂlvk l'i)%{ilgﬁat{%tl, d the
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pmg%&gn5|ve optim zation, and the nodified or inproved

nmet hods still suffer frommany limtations of the

original high-dilution procedure. [0016] A genera
OO'T@USI netrilﬂathetﬁiﬂeﬁatndbtes G&D&B&doﬁx hi10 dildioh WE itgenreadtion Meterials or

ot tas'lf%a PR gl T SO SOPG eb - Bh PR i
varfegrof syerbdyelsi compdunds oniademmercialstale whuldieeoaf ouyaks ‘@lue

conpounds on a commerci al scale would be of imense

val ue. SUWARY OF THE INVENTIC%%%QOl?L The present

i nvention rel at esSYMMARYQF FEE ¥BPNpr oduci ng

nacrocyclic conmpounds, whi ch can be generally applied

i ncrease, the production nd the vol unetri
W%Floau-’c PEGA ’é‘f’@?l?ﬂ &ty Be % mﬁnat °‘\/§F PRy ma‘if?%iﬁecr?fnp"unds
whith &85 es géfer aﬂﬁ @]S;Ql@(}l (t‘d lnere@s@ nnmoprndistlon[ ¥8d 8hd Thevopumetsie production
nventi on, al

d
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r—au a wWide variety

of macrocyclic conpounds for scal e-up comerci a

roof é]ogh'eclg LQL 19\§efceﬁsgcr¥1%§ & RO RAYRARNLIndSh IpHafabSRNDY Mitomated
duced cost 9] I'n one aspect, the present,

syiliveie nf POHP irisbes! nerreeygiccropsainly for r?ﬁ%lﬂlh&%?ﬁrﬂﬁ pygduction of
mabiB@Rfic ARBolRBEL SRNiGibdndy £OAOMRT, whi ch conprises the

steps of: (a) providing a reaction system conprising

one or nore reactants in a reaction nedium wherein
[O(HBI]C[h sreaGhantls aeentciapatidnerelafes fior proagps tidrtemamafartodngcdtileast one
macroc F(y Qo%ﬂogndt UJ ich 8 tnﬁe% M e%g an(ggwr@ldﬁﬂg rStkacti& syQttﬂ:m comprising

condi't1ons 1 roug
one or more reactants in a reaction medlum wherein such reactants are capable of forming the

macrocyclic compound in the reaction medium at a first set of reaction conditions through at least

one desired reaction pathway that includes at least cyclization reaction(s), and wherein such



one desired reaction pathway that includes at |east
cyclization reaction(s), and wherein suchreactants are
wouondshesssgapabl e of form ng undesired ol i goner BCatUSL6/005028
first set of reaction conditions through at | east one
undesired reaction pathway that includes undesirable

reac@.injcs QB thef a8 of RAGIE AHfEsiredBBgotd)s 200 Ulrdkét v reaction conditions
oneri zation reactions

thropgxaeg {e3sone lllrﬁeserﬁ%rchélg% Pa[ﬂawy ﬂg&wﬁ#s glbdeesgra{)lte gp%omgrlzatlon reactions;
andf(@rnﬁmﬁlamfg cmgomdmeaﬂm cestioned sahiogoorense fsyctatsginthe practipn medium,
S0 ag? drgdur;:ee () dm 1| gf tﬁgg{dgére& &1g()xﬁgyG)esué}?mroghl'o@?eagtfantg Qﬁ/or to reduce

e reaction_ ned rum relative
septrgiop oI 85 pmd@lrwg olignrstiufrem dbe sartigBnBdiPat felHve to comesponding

unrbofAGkd QSmerd 02 actldde pPresent invention in another
aspect relates to a process for manufacturing at | east
one macrocyclic conpound, conprising the steps of: (a)
[00£0] ORHeGrddght anvE@BS tird mms:yespeemekatamrai [Soueg fonsanpfactrngesat least one

ma%?cg&g« CBI&B?HHQ amrl'?S?Ct e Stegn td L?‘ E?OVI%E 5 ?éa@tlo‘i g%n{ &ﬁﬁhgﬂg §ne or

ate nacrocy clic
moGatAcPLnTh 3 rnactnbrenq'dgm Mh@mm ﬁlg:@jﬁ@ﬁtﬁlﬁst arg cqpphle pf fgr@tmgdap intermediate

magr %Qﬁc c%ﬁp&ﬂ@% fuk ‘Péa@tmh R8N Rtirst R85t ref6n ERSitiHE dhrough at least
ction way that |ncludes at_ |east c CHLﬁ?‘%

oner desieed @%(t@y pa%ilwer/ Wk inslues st dfpst epitap Leagfoats

rea&ﬁi@sﬁ&?& Quriér dapublEl JfGorbhigesdesied oﬂxgm@mmm& fatt stthef réactigit conditions

react|an.co d| tions

R rPL RO SR BAPRORY PRAC R ol g BE iy geotors

andxlb) feRrihg digonerizidactacims pf saeidoné Igr) meyp aeabtaitty imghe reaction medium,

50 g3 ] toq e %OI‘I‘I%IO? f EH%QS?IIE(!{ Ql%mgxfs g? ‘é&:ﬂ o38O 6r Qbre MQkt&Nts and/or to reduce
ctan he Teaction nmedlum so as to reduce

seph@hmpi the widetind it GPMgbAEPSBY MEtER, EHREVHo FgFEPponding

umﬁfﬁﬁ&e@ laflgcbnﬁﬂgutlgﬁ reﬁ@loﬁse HMCE) BRI te Qitertikdihth GratibEeltd dodgound
onmers fromthe reaCt|0n nEd|Un] relative to

to @W?@%Wﬂlcr?@mﬁ‘ﬂ%ﬂﬁwér? d ol i goneri zation reactions;
and (c) nodifyi ng the i nternedi ate macrocyclic
ound . to for crocycli OROMNL o PEonlaLiBSERL £
[O()[%glggnl Eﬁrtﬁer asP 3 r, t rresg‘nS 1réve%(t1on r atgs tjrggs’lgnt orlp no\ll éjﬁ 1\? éln orming a
mameby&hewmpomd GOgRULDN CONPOSI t| on for formng a

lscycl)rieco QUBRO Ukt ORI elirS Il reactdnds) al@Néy ﬂﬂe rdSBrfErmmg the
rea ants ereln SUCh reactants are ca

form ng mp@oqyﬁl@r @Weqnpcat é(ﬂ’iﬁéﬁitn‘lf rggetiop Fqnﬁlgfms tajiou%lf at least one
react i Ond&ﬁmleich@rﬂﬁu thwal %giﬂclades biclasst cy@lilﬁtmﬂﬁsactlatds), and wherein

reacti on pat hwa I ncl t
react i onf'sh reaﬁﬂ%’% %E’P@?rﬁapgﬁ fsfroré%’&% Sslre§¥1? %I% Lt%ﬁm set of
capabl e ghctfod rcmdﬁt@nmmdmgh atd@s’od)negmdmtrgi xauuprhgatlfvyayghat includes

set of reagt.] g;% ONs {ﬂ_[ough at | east one
undesi r ed” resel?f\1 13#1 “F i ncl udes undesirabl e

ol i gOmer peat more rp@wspldﬁés fOI(CQ%SOIb‘ﬁéthéreaﬁﬁFSeaffdeact i ng

sol \(?)nt SOIfl br %o?eg %ilé’dnﬁﬂzahm cBrﬁl@Pta@cﬂﬁ‘&s thdd dn((da)ateoﬂlﬁoﬁiérlzatlon
nor e ‘ol i gomeri zati on control additives t (9 late  dor
ol i gorer FRgoPOAT FEREPFHIS DYotedusipeHorEE et & ‘f”gesge oUE

reduci ng sefp@rraﬁ(ﬁi df @R v flestidichtigonieddiramh sugh raetdn aord;iosntlon, relative to a .
Separatlon

reacti on @6@&%)8@1?’1% i {)eﬁc(%l%g eF:e pOSlllO gol%n% S[IC(?lm osfig&merlzatlon control

IVG
additive(s).

rein such




correspondi ng reaction conposition |acking such
ol i goneri zation control additive(s).[0022] In a stil
wouondshesssaspect, the present invention rel at esPCO/US2005/005028
system for manufacturing at |east one macrocyclic
conmpound, conprising at |ease one reaction zone
[OOM\/Ih 7] gﬁll fulther QR ctDthe PiRSeRAt 1ﬁvmfﬂdnyre1\ﬁe§'@ @l sgstén For mmlfhdydriﬂg at least

one mcrocgchc comgﬁuneda(:tnﬁ‘)rrllts%sl% a?tr]ea/seo(;ne(r)e on 20 nq}avm?nq V%tg oi?' tnore supply

Feac are capa
vesseh doroeppiingone ormpera nedctints 'cald/plem of mwe n@mhntmwmip wcls fepgjants are

cap SHUCdr Mg Qhe M&yéfélcgﬁ % Ala @acflbﬂ‘ ﬁéduﬁ?&onﬂfnmﬁg afeh bR or more
condl ti ons t hrou at east one desired reaction

solv'§1§§ H%ﬁrsf BettofireRe %@gdlg?nsﬁlgg}égp a&%ftl ()Zlﬁtdie%rﬁd reaction pathway that
incla®aed lkﬁﬂ@ﬁﬁzatlﬁﬂéadtﬁﬂéf)ﬁirﬂ viheieh stichaedcants Sreafiighet tapbhie bf forming

undgsg?c? blfgomers E 816 IPrsri? g)et ?deealgtior;l ec{)rhd%onsq me%hs iatqeas{ one undesuet:d reaction

reacti on con 1 ons rou
pathwag ési inelddes eadssirabie cplaomwagtlon hattsthnn dP)rdesactign d@mbprad@hléed with
sucl? lsﬁpﬂ@”@e@éeé%% Q&e&ﬁg%é Qgéants(%)i s@lvErﬁ@Qﬁd‘ %Cfﬁgﬁq@%&tmns of the

couple such supply vessels receiving t
reaqtaéﬁdhegﬁlﬂ f§ f%rmh%m%w}g CRpRPURH Flé‘c(ﬂ?'&toﬂl%nﬁ“éaé’@? meﬂ%aﬂa% unit for

mo&ulﬂﬁng ﬁ%@ﬁl&%ﬁontrhﬁﬁ&ﬂs Bf duéh ¢nd bithdrl LadiBE i &M G;éabtﬁ)n chamber 50 as to
ound, ri zati on np

A RIS NG o GGy PSS 3 O BRGTTBRAS B U Bgeion o
the omdeydede olfigaetsafivia ihe redegonr emditinorelativa b eorrespondang  trmnodulated
mloﬁg%%ﬁmrQwﬂﬁ%'on of undesired oligoners by such one or
eactants or to reduce separation of the
undesired oligoners fromthe reaction nmedium relative

[0039 %EHeﬁ%B&E‘Qf tﬂg ALaleralalNUM R eCTe Y t'og%&is l@ts&ﬂ)ﬁﬂemzmg a macrocyclic
reactjons. [0 Anot her aspect o resen

th
compRYAd PRt & %1123&0% eaCEPngy), ;5?081516‘% dherysg Ofs%?ﬁilﬁ “%‘i“ﬁ{j cgptrol agent o
confflGIh @Siyedl oligonGepipgnion fedctiohy thdt §dinpel Glith 28d &yehzafieaeiciaif)s) ,
i ncluding the use of an oligonerization control agent
to control undesired oligonerization reactions that
(00240 nPrtbtrespait, Heataeschnd yobddingenis ofthe énerttioo milshe mgre 021y ppparent from
thegsnﬁ dl%&gl‘%%ﬁl} ap%&ﬁgcp(ﬁe@rﬁs.and erTbOdl ment s Of t he .
I nve t|on e nore fully apparent fromthe ensuing
di scl osure and appended cl ai ns. DEFI NI TI ONS [ 0025] The
words "a" and "an" as useENi@oORSENn are not limted to
their singular senses, but also covers the plural.
[ 0026] The phrases "nacrocycles,"” "nmacrocyclic
[00Z3) NRRUMGEES, “a” afdl“dht WE hied hereiraeunvd $ithitat © thkdegngular senses, but also
ngeably herein to refer to both single cyclic
cmmmé“ﬁ%ﬁ?l-cycl|c conpounds havi ng one or nore ring
structures. The total nunber of atonms on each of such

[OOQ(%] nﬁleWaE'&t‘Wa%cy@Ey” blﬁachgcﬁﬁl: Yor¥RuARE ang “(Q/cluc éo&p@unﬁ@’%@used
from3 to about 100 or more, Such si ng cliic or

intahprepabEy Rer Lo ESPRER bR R LY Flis Rl ﬁ?‘ﬁp"&}i‘f’é BYng P gr more

ring sthuCtes.f 'ﬂlﬁthbﬂaDﬁlfh{begdetdﬁS on REANRE hl.@ﬁ rihgl Eltﬁictu&@ alay @ mms/ varied,
and/ or ar

cc gl D3 PSS 5051 NEnefl SHBS R S8R SE1 Koo o
furthet] dontaio yomk ioc mmﬁn@mm‘mmbmb |grq>gpst W@nahpd fmcte)nqch gnayps, and/or arched
fun§t§onﬂ%¥otﬁésefcﬁat b?iGé/e ZQ:?OISJ a ﬁgne%gﬁrlgd H’ angsgtlrulﬁ'tﬁrteu fHe BRY oik}ﬁultl cyclic
compounds having two or more ring structures, any pair of such ring structures may be separated .
from each another by a non-cyclic spacing structure, or the rings can be in side-by-side relationship

to each another, sharing one chemical bond or one atom, or alternatively, the rings may partially



from each another by a non-cyclic spacing structure,
or the rings can be in side-by-side relationship to
weaals/ a3 her, sharing one chem cal bond or oneCatsm05/005028
or alternatively, the rings may partiallyoverlap with
each other, or one ring structure can be encl osed by
oveRbp Wit QEH Nﬂl@&ﬁi OVM: ﬁﬂg strlikﬁur@ﬁd’ﬁ&)é efidld3€}l by Ida éntertwined with the other ring.

TheCT’HIﬁF glg}(cjalgs?(?eng sgu%ures o suc Cctorlfllr eu%dsgcfarsl’ ; i agtgxn%&g lﬂ?g@ %Qtﬁetgceshape
eithor regular eginlegnar, mq:mchmg;jbln got limiged ’iqwomlaqay, mltnérjcai @em1mharm]r spherical,
ov 9(%} IhaQFll ﬁﬁlarmd@? r&cs %%ﬁc‘aﬁ)}l such %@Irobﬁﬁé con%@tllcg @ay include, but are

dyl, etc.” Specif |calg¥
notigmitedcipc P‘?rEhYélé‘?ﬁﬁ% AP PRI olex BNy BaCWH?ChFOF‘HSI {Blgrins,
Coptr(g,oﬂgyrglhy[rl m,g@nscor@@g pIaytbpda@ymsaphsﬁterdpSrphytrelx,apehworphsmn I,

hi
eth(pgrlpry&nlégCheg‘g%{og%%l?yﬁlﬁgi rpﬁer?ghosbd%euc{, ﬁeogh kpgey Zl; IpHoeresC&[tﬁalldgs?a?mnes
phytibéhtypins, (hyltdporphyringt ihptodriquing rphytopqrphynmse mwwhsﬁhy reyprechlorins,
y@w?%%{?%g brhcgcﬁclﬁormg hlﬁgcﬁp 1&%1956 u%o@ﬂ%ﬁq @§§[n]pyrroles calix[n]erines,

ocyani nes, hIorlns oporp yrins,
cymyxg@@,h|cyjmalkgnes,p Wml@ﬁﬁméh)f’fﬂeﬁdénes»prﬂ@(@ﬁ E,h)wrlrcwgmes aziridines,

aniBES,” RoPheals }SinolB¥Y, rl%ﬁ@lﬁcmﬂbér hﬁt&thalédei&h&iﬁdsnﬁurmes benzofurans,
rhodoporphyrlns uro rr ol

cal
oxigages, x PHTATS] nddazidgyy ¢ O a&f’l%a é‘gﬂaze% (IEIOEJ@ s, BeRzothiophenes,
polﬁ]%ﬁh@&ick@leﬁﬁﬁarb@lyms didies , cravnr @ivod, icpdis, anpyjrlrlcsl, ladiame slactones,
Nes th n enes, macrolides,
cyc?ig o 8%)%%%1 g hengllilcinofg% %?111& %ﬂgﬁ%&%? s&gﬁlﬂrg!iés ERron lid

I nes, purine S
carbemd o, Lwdprgxtlmsusq@mg oxigiagy iorripheye antipiokisy, @g‘élc b@@é@@p@@s cyclic

dlshlﬁPgaé efoids, pﬂg@cfe@restnléfn@@&s m&%ﬁ@éshbﬂﬂb Sllﬂg%@lloxane)s stannylated
macr ocycl es,  car bohydr at es,

cx B SRR gl PRSIy Koo e bRt PopyRTTIR) cvelie
poggﬂgﬂhgm 8hehypdhinaleyd astcnd I’]ﬁ)ly(dﬂ{br)@,z @}dlia 0 pelg(carbonate)s, cyclic
po]ézi;zeqela Ig{%lf)? ?%ghc god)dgﬁ é%eions)g?cgél% f)oqyguréth%ngi g%%ﬁ% k%?@?ld@ cyclic
polyy‘ﬁl:ahﬁthblle&-fN;n&ia)s,eWeliCS)ply(ﬂy@hlﬁTbyldhﬁtﬂeﬁna@etSlS d®r penoi ds

spi rocycl es, resorcinarene macrocycles, cyclic

ol i go(sil oxane)s, stannylated cyclic
[0@3I71 @"bc( @hﬂ%ﬁl éjq@@;@, @1@9rger” @ @pgdcherein refers to the oligomeric or polymeric

coBchLMcﬁ gﬂn@éﬁ W thé RA&ERY iR BebalR) o‘émp&;}fﬁh loﬂthB @feye@piﬂf/eﬁlﬁbrs )Nhlch has
cyclic y(thiop hene S, clic

they wrwée‘fﬁ é‘l¥§“er dvab?f nbla‘i’? (‘% &b d’ﬁgss ef§ ?"T‘BV% ﬁ?d A6 hifferocycti
coppbund Bf Heratibdenays, cyclic pol y(etherketone)s, cyclic

pol y(urethane)s, cyclic poly(imde)s, cyclic

pol y(decanet hyl ene fumarate)s, cyclic
[oqe8] )Z@dgmaﬁédehlyddemgyﬂwgﬂ@om et byrein refqrgto t}[e@d)gomerrﬁq)@n reaction(s)
mBEﬁéﬁﬁumgﬁﬁb&ﬁﬁw ligomer” as used herein refers to the

omeric or polymeric conpound forned by the
reactants in the reaction conposition of the present

[0b20Y &Mt ipBAse “WhiERed@Borhdte BPREOREdiIAtgrOto zgwmervaﬁﬂ}frbébhgomenc
(nunmber of msrwgm ts for

f rn1n t he desire
o PRI STEOHIB UG B CACTFOH TR R AT Te b dupe b te
redcbits (1B IS eeactide Someditioh iof diepreseat invmtiorasnd 9~éld:h Hevee pligomeric or

pc{i)feﬁrgzrléguntlb%rst G l%lr Ioglggﬁfn ?8%158{? ﬁ]ﬁg lglnérsl)xr érhﬁgn tﬁa@ bfMhe desired

gomers. phrase undeS|re
olghmgoner s" as used herein refers to a wde variety of
ol i goneric and/ or polyneric conpounds other than the
desired oligomer, which are also forned by the
reactants in the reaction conposition of the present
i nvention, and which have oligoneric or

8



pol yneric nunbers (nunber of nmer units) that are

either smaller or larger than that of the desired
woblki@gmsss9 [ 0030] The phrase "undesired ol i gomePCTAISRM®E/005028

as used herein refers to the oligonerization reactions

that formthe undesired oligoners. [0031] The phrase
[0030]Dﬂié| Bhdsd g‘undéﬁnea W@Mhﬁizditmﬁ"" a8 SisddS Rflil @éfeds o i the  oligomerization

reference to ri zation reactions is intended to
rea%@nsﬁ{;aég&‘f‘)}led%%gf%lfggomef 0 enconpass any type of

intervention affecting the oligonerization reactions

[OO§ lﬁ ﬁ%t@ﬁsg qg(%jijﬂaﬁ%“ olr “mB&lﬁaﬂ&%" 4 rhséaf he¥eﬂ?m%ﬁ%§éeﬁ@ @hgomerlzatlon

or separation of the already forned
reaqmesels itengedotojbg Graadl C?%Wﬁﬂaén@@aﬁ PehtyRRf DiRsvertiar affsete the

olidoPrerl$Afidne %B&ﬁﬂd RO cdtkd GRORIOH 2R brEALidnE AL the Oltesirad oligdthed Und/or
Wi thout su i on. Such |tntervent .on

seppion; ¢l e Eﬂl Pfé‘ﬁg g?’m?dh QTEOMGE F P A &t eglélm rglegiye to
cor&h@ﬁﬁqjhgaqhgmﬂﬁxzmmnmt@ns)f:a;rrledcbdu withowt sodh intrryerdige nuch fntervention in
spemglc emé)odgl?en{s OMQLvegigon%X mrcgle& tfér%QarHMep rogg chﬁlore 3R Addition of any
reaction condntion, whereb y t he
ageol dr g@mtezp; rzlawabﬁ apersetipobysrofudiead gaagedt gy erotieaegRditipn, whereby
thefdﬂﬁgf?etnlzagfan Qfactiind @%by S16be QlilnOQARES foRAA0R lof iufddbife@ thligomers and/or
esired OLT %orrer S

separation _of the
fedP“@géftPFra?Pané the l}ﬂﬁies‘égﬁgme} Sofﬁ)ﬂ t 2GR alu% n'lg%ﬁntlggal techniques,
such amh@tanﬂgganamelqishﬂb dpuﬂfanl da@hrﬁhulesuMﬂlmmtht}emhynbecﬁd@gpnauhpm}éoyed
in t%e %\% ga}{)c?ss ﬁg d}%rgslen thent%n %IH,P %?e%él&‘ottdéﬁl e@ }{E&@éylcle form no part

resen nven to maxim ze yre

of mehliansdormmdw@t@y;@ti eontefnplatesd hlothpaﬁieﬂtdflveﬁwul ation or
nodul ati ng as cont errpl ated by the pr esent i nventl on.
0%0032 The phrase "byproducts” and "reacti.o

[0083IpFerdpfetss “ byredugis %Pdl AEeEH A RYRPEALOE A BYER lﬂerf*tﬁngeably herein to

enc%ﬁl%%gfﬁﬁ}s foRBdc coRoBRR) @rgﬁlﬂmﬁﬂipﬂlﬂﬂs, (ﬁg’agémdtalhd:mﬂ’@)ﬁmﬂﬂd&hemlcal
anometal lic S

I’TE n t
ey FEaET CHS R ORET FA i B Doy PGS Attt BRAFEL B ot
ap;ﬂiﬁ:ﬂﬂeQSch&ﬂ tizd atei p@ddﬁ@,d bpr spactie reagiypl in dabh@hog € the @eesinh at(ventlon

Spef* fecalng orgéé‘f" ? d als 91%9' é b&fuck e@glto{itﬁﬂ ﬁd@luﬁ@ eburtmatreh Qe Pfnited to,

|on ecl f reaction steps
coxtdqratathmyacpwdeitgembrypfmore@t@% ?Yéllzaiﬂ@ regsipn(gly gbpfiggtion reactions),
mekatlGit RekiibRs), G@Ndensat i on reactions, oligonerization
reactions, cyclization reaction(s), substitution
reacti on(s) net at hesi s reaction(s), etc. [0033] The
[0038T Mhe RhaSBaGeFAfabl” @R lised Bertls Brdadierettirsto sspamtidnyof mefeasl grom its

su}éc?%\l}? P%%ﬁg%qn?egbcgue tt% F}'e{?elél ?1%1:% gem f'}l %1ﬂ%lf$§1£e9 lﬂ@r@lsé?lgche material and its

endiohérame e ehelvetee enretulieof rﬁﬁfeeqnp%hn QMCITIQSSbeé’I‘PQIiI the rieatrsik and its
engfonﬁﬁnﬂ & ‘?é?m ci@ice[ll?%b’ve&s ot 1dick fighane ase ép@r\%&*fe@ﬁ%@ﬁaka@&n of an

etween t erla ts envi ronrrent S
insglyple jof m@ﬁqu 901%,@,11@) or Bift frqng a higyids qr i e éfmfnamblf: figuid from another

llqﬁﬁf%ﬁtgiﬂﬁ‘ ﬁ&lﬁc? oxzs%ﬂdifr&ﬁ b, Ofc tah dérﬁﬁodlﬂ&larﬁlanhermmebry Such term, for
u e soll or

e
volkilit$,0 bdrledbilinn daffigms ratd,uﬁlatge distribetien, tryaseiéhfuze rativt jballing affinity,
hexanpl e, enconpasses any
adsog%loP/b?sorgn oL, r}eatcg\yt?}oéfrthgr%ﬂégs in size, shape, nass,
density, solubility, volatility, perneability,
[06&45 s ltegrﬂ “gﬁ% cetran%@rag %se@'h&%ﬁ'bpd’ﬂilb'%fers RBE Sk NS @R erial in a multi-

Ing affinit
phase envnonmen’c (e. g ., an env1ronmenta1 that contains two or more distinct, immiscible



adsor ption/ absorption potential, reactivity, or the

like. [0034] The term "phase transfer" as used herein
wonromdksoefers to transfer of material in a nBCTiIUS2005/005028

phase environnent (e.g., an environnental that

contains two or nore distinct, inmmscibleconponents as
confpﬁ&ﬁﬁﬁi re§fect Vi pERS), froﬁf@mpmaemmmsmerlpmse anoihhes thphdige. from
one othg 1asoges 1t hurse q1ﬁs1ca? an /or el’Icl)iQa arac hlgtqcsl 5} 18 no%qer d fg%ntlatm

ﬁ? e e e N R e A Rl g
promhlﬁeé eSmhttqsreutsn)wgﬁCplﬂ)ogeompaeess b8t hottligrited @péﬂ@ltlfansfgmf yne material
froﬂ?@‘%?&maﬁ@ i 1n|tosa Qz%ndlhqﬁﬂi tc@ﬁ’po‘h&rt tﬂahﬁ dIs{‘n"fW %Eﬁ rancpfmmlsmble

one nateri a roma first I qu conponent into a
witls gicly figgt 1rquem°@p@6%p SHderm fhré*ter ?@Oramaéw Hetrapss of spfgrial from one
phalserUcHn§&ieﬁt| 1€ aﬂMHehbaSédi(‘dﬁ dﬁffefreSlEes liri 4] GhageORRS, rtEﬁHity, s&ﬂﬁlhtyt By,

conpa ses 0
p“%ﬁ%@ 8&%8Wenﬁ‘ %?ﬁ%igedngﬁkggg ef%ﬁcesnﬂﬁg SHfinity,
ads@pmoezabsphmgepotmdsa,nd/@emwmyx beyobndurct jesppstive pliasg ¢ompengnts.
perneability, diffusion rate, charge distribution,
mass/charge ratio, binding affinity, )
(0033 sBieperimoTspetsetupt rotsed Serantsias to aices thas graceeds pyder interal

for&@s Hlﬁ@&luﬁrébcrﬁb &ﬁﬁﬁﬁﬁich@ﬁor&h@sﬁtl&ﬂm%&ﬁﬁ@m PrO&a5k ndihighited by
nt aneous" as Uus n refers, to. a

oy RS SR SBERL Bt SR BrHareor o Bt ey i P Rd e
external force(s) or intervention. A spontaneous
process is ”Otsﬂxls#‘bb%m*ﬁi‘xto%\f‘dxz %QE%‘R“ WwinGsTe frame,
i.e., it may occur i1 nstantaneously or over a
relatively long period of tinme. BRIEF DESCRI PTI ON OF
[00?@@1&%\/\{%{\'@ 1[1&@%@]&1 Flagungsy b gedeflibe! 2tis bR cdseM ileforming
vari ety genera i zed reaction processes for fornng
nmﬁﬁ%ﬂ&é?@ﬁWBsconpounds [0037] Figure 2 is a graph of
intensity as a function of average ol i goner | ength,

[oogﬂ? ffl}détfr}%%l?shalcéap ):IIIQF%]ISI ygon%%nfcg 10n iveﬁa re opgorrfevmen rhl sh0w1 gi' Shlﬂb in

oligoynpr distuiatiiomsr eheh i ffepmit) c®dent1@tlohhef weawbusmmg@y@tzetwn bypmduct are
LAQ38L «f fg&{ 4..5hows a hi gh-performance |iquid

1M1ﬁ?ona%oéra()s%hPLC) of the products produced by
reacti on of benzal dehyde and pyrrole in an absol ute

[00@% hﬁg@k 4 §l%lw'dta|h%ﬁ-p¥\ﬂf6rﬁiﬁl&é€ 1i@lid Qﬁﬁﬁfdgﬁﬁﬁ (HP]LC@ enthdé ﬁlloducts produced
03 A shows a HPLC of 0 uct

Fi
by WG‘C}D& he brrdhlegy iz e ) ety 6@*?%06 PR it on
cor®@oNt ai ni ng 50% et hanol and 50% wat er by vol une. [0040]
Figure 4B shows a HPLC of the products produced by
reacti on of benzal dehyde and pyrrole in a solution
(008 nFigire 4 6hoB0 YHIRE L ledthe broduvth PEOIYGeAAY tepctioy olshiaivighyde and pyrrole

in isgf%ﬂéld coE’L'algfﬁE gO%Qh%@éﬁﬁ 56% HPerpoﬂfohﬁ‘J%e products produced

by reaction of benzal dehyde and pyrrole in a solution
cont ai ni ng net hanol and wat'er at a volune ratio of 3:5

[oowa]t Hg@b@ﬂﬁ}%o@s QlI‘ﬂ’Lg]/comhe bl@@cts[p@ﬂé&]i by tegdtior 8f t&n?aﬁieﬁyldé)md pyrrole
. processes. for nyf a varlety 0
in e BRBE SRR R aR S s Al RS | st at i ve

enbodi nents of the present i nvention. [0043] Figure 20
Odngnﬁl]gl?rg 48 %WS G HPERIPHE P{o@&c‘ts%odgéed @y RA&hE B} l;egfaldehyde and pyrrole

acturing nacroey
in a solution containing methanol and water at a volume ratio of 3:5 with about 0.014 g/ml NaCl.
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conmpounds, according to one enbodi nent of the present

i nventi on. DETAILED DESCRI PTI ON OF THE | NVENTI ON
wOQbARsSFe contents of U. S. Provisional PatenPCT/US2005/005028

Application No. 60/545,13 1 filed February 17, 2004 in

t he names of Thomas E. Johnson and Billy T. Fow er for
[0042}@%@3 b@NQ}@QﬂE@E Tdr @dﬁjfﬁ(@ﬁﬁE@RMeN@ri@y elhé&rocyclic compounds,

CﬁMP ncorp herein by reference in
accory 18 01éLmrat1_v%f1§}bc%don}en{s fatlhe Ellresrs:rolt 1révent1 10045] In gener al .
synthe3|s of a macrocyclic conpound invol ves

[OOK’% %&cat'?b og aogch@mzltfc N %se%ﬁﬁu&sgrsystém QOIJ hﬁﬁ@d‘c‘cuung macrocyclic
rsor can either fornmed In situ from one or

COHF?@P’E‘&S"FC@FdMgﬁ@ O‘Wétl’é?‘i”ﬁ?r% of the pesentfyensiopgoner i zat i on
reaction, or the linear precursor be provided directly

as the start npound
synt hesi s. égg%?ﬁéﬁgﬁfﬁgﬁﬁﬁ ugﬁﬁﬁﬁkve(égshoms a
process by mhlch a nacrocycllc conpound C can be

[oo%gr%‘%mk& ¢ OJf*U%O 'if%iséﬁ‘il ipQ Bt %‘BELCQ&’OQNOZ@H/M@% f f?l@&f-éb?lﬁ{y&h 2004

such process I hcl udes: condensa
e B B oGS ok 5 BB B A RoNGOSHTIONS

FORDORNENG C YOI CORPOMND SP bR GH46iporAd hdrdly by RIEENSd i tiir entirety for
ollgonerlzatlon of such nononeric internedi ate product
all pgEPOSESor i ng a desired ol i gomer [AB]n of length n, and

(c) reversible cyclization of such desired oIigoner

R SR RO oy
Th{h@?nmnem@ssgwymﬁom=@Umﬁequ@nﬁm@y@Ppzapﬁdﬁﬂ@deﬁﬁwb eg by
ohgog{efmtlbrp{éa&)it)n tdh Qheclm%&qrs&: BeSproviged Adtl &4 the starting material for

I goneri zation. The condensation reaction, the
ﬂmﬁE§PWéﬁn%WW§8W€Fﬂ%atlon reaction and the cyclization
reaction therefore define a desired reaction pathmay 1
[ i ch .t react nts A and B fo t he macraoc
00 BtiRd AT oot et Bl ] T GEe RGBT MRl © can be
forsied be pligdpleszation fngr tyhmatlom redaion(s)e dSobifigpdmesurly atocess ichudes: ()
cor@gﬁsﬁl Egeayt Q%ﬂv{oeoq m%le rgagﬁﬁ‘tg A allé\@;l f@fhﬁngoj m(l)rﬁﬂlgﬁ(!'lm&ﬁﬂ'elﬂl)ate product

urther o omeri zati on Of desired I goner
AR @Fwe@@feuoh@@nealﬁamﬁ gesrh anomste tnFGHFFdﬁ‘Et IO PgB fQUAYEIR desired

oh%drr[e? B 1Y ofa8H¥REL 8% %/l felerdihe cydpamtisest sﬁ@ﬁﬂéide@ Bligdadeh weBy],,, forming
reduci ng avail abi

[t of th one
e EYRITLET A PP B L e I 55 O ST TABL
nede§yay C for Oﬁb$efjud'nh &ycﬂi‘zﬁtd)ld C hridO foriyibtin d obfthet hanpmnct atyiel the desired
ollg%n?ﬁag ?n ”[%e cgn%ens 1on r oneth% c?esued oﬂgotn{eﬁgalltlxlﬂeyctﬁb&\ﬁ}g c(v:chzatlon

pr ocess
reamﬂmnctherq:fm@ | dafiiesa df(SIaE)d @@ﬁdte p@aztaly dnin r"éﬁ\@t the pragifnts Mﬂ@)ﬁ form the

ma%r:)g{j{: f‘(ﬁ% hats ﬁlrﬁa‘dthgdesﬁrgc[ Sﬂgeﬂere[Abﬂ r]@ﬁfséeﬁt‘ilﬁé e GHRE, |ndesired

B; and reversib clization
OHEGTHFEEHION i o FoHE a‘t"éeSHF‘bcﬂ}&?meﬁ?B [Aﬁlw nPh éens‘ﬁe?n*k) Buch e

ohg@%%wﬁ lof ehe Cdama wnglon@r [AB] Qieﬂ@@l’mruhd'aaﬁddaﬁactlsn pﬂmayrle dvhich
formatign roc cI|c onpound

iy co8BE K B8 e a EOMUBHORY ol TRAEHS BRI Chaye desied
oligaod {471 foothe cwdictiporadieh hrisatshe sigei§Faneddyctienit ttgrproduction yield
“ﬁ%@?@@%wﬁu%ﬁm&ﬁh%h the reactants A and B formthe

[0047] Figure 1B illustratively shows another process for forming a macrocyclic compound C,

which includes: (a) condensation reaction of two or more reactants A and B, forming a linear
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macrocyclic conpound C. The |inear internediate
product AB, however, is susceptible to undesired
wobhkp@osssp zati on in form ng undesired ol i goner BCTARRIOS/005028
of length m Such undesired oligonerization of the
linear internediate product therefore defines the
1nteHMﬁ§' Jr&fhct’ £BCAn1AB) ﬂ@@etrshM@yychath biCducidlineac tnlteym@mm pbést AB,

the desjred reg np
Foras eI S et OTSCER A B o Biadu oo f e
madrdb@clﬁyﬁinpduaﬁ iCoin thie amtéso N Inatael, dawgndqua’gqngqqqtoﬂprcmthe cychzat1on

reactlon lc‘iecfl ne gl{ééeﬁ egg%gggn':?a%%y QM Y f%lleheoJea&Jﬂg AT8cd BGY & € desired

re 1Cillustratively shows a
macfrwtlhepmlpﬂu@d:@sghqlW@u@%mmﬁt%ﬁo@chﬁ%ﬂ“%%{ ilSéu%em?ia’aawd@“d
ohg%ﬁéhzgﬁon iR Rl b 8ied BliRnk@ ‘PK@](,, oZBidiiOR. swd uﬁdé@ﬂeldbagdmﬂzatmn

Speci fically, such pr
of (o g B PEGIepI e PEALCRRE A P Gy W Vi drctl
conﬁ)@ﬁi wekl thal degeteeactin mfhwhe gy heducing mahilghilty o&the ﬁ1g¢¢) [irgermediate
pro%g Ai?» % eocgfcl%];tlo% ga%%&e%h _?,%gmg% ib AR red%@tlon i? fh@}oﬂﬂu&@@ yield of

crocy ¢ rgonmeri zation of A that
themacrnwcludt@mdwdﬁed ol i gomer An necessary for subsequent

cyclization and formation of the conpound Cis the

desired oligonerization. The desjire oneri zati on
(OB oBETDAC ANGRERE EEP A BPFORFBGEE 0 toh G BF e GBTT C

cant (REfoHHRA | tHrEEkh Bi@GhdrRRIoR AN WYzation. N Spdaifickilyt fieh peact dvtudda: (2)

fo t he .d n, an
o SRR L RRHEL, S AR B i s
revasisle@ptlizigloe of suchuletilee oligometdsifprathechs geweyplicatoppppnd - The
ohéog{e{%aﬂ& &kﬂ&l gﬁis foﬁgs tﬁé H&Qéﬁe&lﬁoﬁg"ﬁk n@éesga@r}glt J%bs(e@dé)ﬁt) eycl&dﬁchl and

I red goneri zation of the Sir
foropiogofthe cPpaUBt e é"ﬁﬂiﬂrfd’é%m‘i”é%fmfle 4t feiFrd ;95%%%&?“2“ reaction

and¥Ré Qﬁhﬁh&?x‘é&cj‘cﬁdn GOERAL REndthd fesitdd@ead@smi padthay EBlO.tfhuﬂmhe reactant A
T e T TR -
susSépfBlk frd Gathbr, Leddsied i digoranizdtioe ip fomdmetumdﬂalrgdl @igdmm AHra @f length
(n+ lclrﬁgc{i ltlae(r: %SéTE 51 01%€:rlz%tgI 9140%]the|:diegiwd 1&&1@1” A, defines an undesired

ve process form ng a

realtiegir pzwwai' |2c: Wb@h}ﬁ@@ﬂﬁd oOnPEAts Yv:lﬁl tha desiige §ea’étfﬂnypaf’hé’\9¥e A siypieducing

aviiMGli tg%ﬂ b A0irf 0B ot 16 thE@ 6N réactidnQndtdiging Hgnificant reduction
macr | c conpound C. No condensation or

in g prgé%?r} et pighe Ifl@rorcié‘iﬁ’ﬁ CORRPUYGSr formation of the
macrocyclic conpound Cin this process. Instead, the

oA B AR R R0 053 Mg P Bt pgoun .

wiikes intladks Nanbyr wyxsﬂb]eccygh)zmmmunﬂ a GinglEhteagtanh ¢t affetming the macrocyclic

comﬁm.]]néf%r ' Nb %o glﬁgtﬁﬂtdr SonteR-AB4 %Sﬂecﬁlﬁxgd @Jr'f%ﬂ%ﬂ &ahd @hcrocyclic

ormng esi red goners An, o
compateg iCr g |prog@§me fristead; |t1%§r1°y61fza‘1!°rﬁ‘éear°%%i’c*tl%i‘ﬁtdg 5%9‘? ﬁ‘@r% E?Eéea"tm

aﬁlﬁlfdﬁ/ P65 whitl tdnee@ht £ forme &ﬁtdbsﬁ&@d Bﬁ&rbﬁ&ﬂ}b (BmpW’mHCCh The reactant A,
directly conpetes with the d

holy§rer GRIEETHEP ARSI g mBEAoR i | FEnbE BHRE pRREAR dt tenet

mCYSukih @delifen dhgcaﬂ‘drilzﬂi’dnaiﬂdheCﬁatsann@ ierglofef defingst the @utgsited gpaction
int 0 i on | eI C

pa%awlab géﬁf h&g&fy S31p aers] twg écl}g degun:? régﬁg)é Qﬁb{\% Ilnbgqgc{/ﬁgﬁg Q\gtﬂabmty of

the padta A fartye sichatenncetion akdsausing sigaificag wehsdon iadee rrofgtion yield

e Utng@r e not limted to, functional groups
erla\(/:@g%ﬁr%orlﬁgneri hane, al kane primary,
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al kane secondary, al kane tertiary, cycloaliphatic
ring, bicycloaliphatic ring, tricycloaliphatic ring,
wablbwresssal kyne, nonocyclic aromati c hydr ocar beaT/us2005/005028
pol ycyclic aromati c hydrocarbon, biphenyl-type
benzenoi d ring, oxygen ether, thioether,
[00§T] hee 4206 E Al rﬁenﬁbﬂ%& her&hdﬁﬁe@xﬁa@ @Mﬁdnh Snylsirit@lre &aﬁﬂdzﬁ&faﬁgioups and

Nhet erocyclic rij unsatur rocycl i
the 35, Frgie, ok Pt ke o SR E0dpp Grved SR G gl drmary
alkalis¢venda e amdartwlara,mynlealtpmnt |rmg,yczlcyallode>hgtd gingclairivbrljihaticering,
alkéng rlibﬁgné: %{oggéﬁllgcoag%n?ag’l% ﬁydé;f‘cglgkﬁgééﬁb ylgléca%% tltgﬁilgl(ggcrarbgr)l( blphgnyl-type
bena@mdsrmgaﬁﬂ&@l etpry thigegher, Seipeocydliniripey Mrhglercyclly alﬁ&nﬁa‘i‘j@ted N-
het&¥bdybIR rikY, tﬁ%@at&ﬁt@ﬁetergdyaﬁ:onngo reg@kﬁ&h aidid®ne, alcohol, thiol, amine

R ORI B e B B S D e cpoi
mmph??p?mmmqmaamd%mphmsphmwunwabﬁgmbwuﬁ§anﬁ3 auidg, nitrile, oxime,

sy r L
oSk Sy PS8, BEL S5 B0l b g
org?«@slbcoes@remtm loeamph@sp@é,e esiek A gihasphe c¥Rsi Ri@sphomc aCId phosphlmc

acl@QM%tﬂic%i'ddﬁﬁfate @Q%l P dxi RN RBaci thﬂyc@ﬁl@ rhﬂéilmcﬁ @hd’ﬂ&’ﬁeagents ketone
ket enes, thiophens, furan i c. al coh

|yl
acelalsoRies 856%6@@&@@?? deigh i PR a&slhchych@ 9 FeuBEE faones,
enalnit€ tetehedahiaphend, ACQPErided raliyitE dleohkle taametic mrrogmtalramatlc alcohol,
0 e re h
bet%ra%tgml}ﬁsec? )iercgaﬁlaf c%ne arolr'lna 1caifetoll£|1 a¥(1m%[] ce bxy, gnl ogl‘nl gﬁ"wr Srgﬁlg u¥eﬁlane

ace
triblalidej dhglic l:thsnabflelna&rﬁ@l @sstal dbtafi wbﬂosﬁml@p d@’d é{thde,sfesnalelmldes alditols,

ald@cg’cﬁ% gﬁlgcﬁef?eé m%ioﬁ@' egtetfg,i Ellﬁa[’u?]enlesalah(@ﬁer b)@({(&@salkeﬂ%’%&%s alkyl

oXl| bezenes, y I fates,
halépwllcyltswﬁaw aﬁﬂ@btosyéatqzwky% tiflgtpsaglisaes, alylicdilides, aa‘# fyipg Qxides.
hal i des, and am ne oxi des. [ 0051] Although t he

0 des c sses of ures ffer .
oo o e PSS B TS RS Bple D bR b Ll L
mateHids &, pereao‘tana) ardalet sp@ificstaeios, stepsh'@yy S}hlart}e follveifgebhmwi fagfures:
conmmoi, ?laérggegs%s fc{rr?l) healnla r&%@lﬁec%ﬁl %nﬁ%f ﬂfr&u@f? cyclization of a linear
macr o ))Ca[ ouncf (i'] zatl on 0¥ ﬁ I hear
pr ecur sorecutsor .., thy ée&zre% Plrge@erdlAB dfrihe PLoses Hluistfﬁtqdwé Figure 1A,
process gl hiust 1aL-eeiy AR BUHE plofess tilhﬁtrdtddnlgialflgure 1B, the desired

intermedi ate AB in the process illystrated b ure
| B, the UBSPFelr B hysmers AWStFaFthWeF%‘F%és?‘dl e uf‘ﬁ?t?fﬁt%&l the

by Fi gur@o&@ﬂl@ﬁdedmlgueam amt A in the process

Iplr lega:i( e ds}mg ld{rse lSDﬁ‘%S‘%Bﬁbrl]% égs u?é glredl 51%%%erlzatlon Imo forming
in formi mem@womed, ecgl il 4Bl irsthe proggss illpskBpdinkFigyre { id ABln in
Process fh‘a 1oRdsE & temby Eﬁg@i’g % IAA=k i {ﬁg}pfbcesk iubied by Figure 1C,
process ilfustrate in the process
illustr a@f’édAbthF@’iﬁ?Pf’és 111@“&“5?1@’ lflﬂ]rfhml n the process
illustrated by Figure ID. [0052] The undesired
oligonerization reacti on conpet

OBeh b SeS St B ey ReHED SORPTSb P () SreTtfeh [Pl s
reqnmeg:ﬂié mﬂalﬁlﬁy of:tye:hnemaimconaorrfmthz@twnawdtlcmaudscamgng reduction in the
produc 1%1(1: %Ille o P’gc coc%}ﬁ%dng Of 1¥1Je1%£tw}§l/ﬁ];eo££ gﬁ:&égeh Shgomers

reover e un eSI red
rea@h pegf@mn‘scat bwlh thew reaPesome Insdlebis or erld selublersad witlyecipitate from

thP REQTE nltleﬁtﬁm Bbbifer@se WEAMeY fr&H0 itDlefotiBR Gheulnl thereby converting the
reciprtate rrom
rev%rmble (E)hgomenzatlon reaction into a virtually irreversible reaction that dominates over the
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the reaction nmedi um or otherw se separate fromthe
reacti on nedium thereby converting the reversible
wohkd@onsssp zat i on reaction into a virtually irre¢ensedseoso2s
reaction that dom nates over thecyclization reaction.
In such event, the anmount of undesired oligoners wll
cycﬁz'&ﬁorﬁr&ﬁ:ﬁ@ﬂ Ih hﬁh aVEBIE aedunt QARSI bBSomes viill €r plcediuidt amount of
he present invention provides a

“m%%Vﬂ?l%Wc%@Q%E%ﬂ“ﬂ?oblen1 by modul ating the

ol i goneri zation reaction, so as to reduce formati on of

[Oogﬁ eTHén 91%3% { qgve dng QW{d& @n g(!hﬁ{on t tg E\ﬁg uﬁrgblglﬁ,p ?a&bmuﬁé the

the alrea y-un esired I goners fromt reacti on
01%?@@!112@%“ iewten v e tooredtrs J?f%faqm A tte g psigd AlgompR g AT to reduce

sepér@cﬁﬁtof 08 alrdh @00 flbsitedolBRere DA e ﬂ@ﬂﬁon@ﬁedhﬂ@re&h@e&e Ah unmodulated
i nvention, .such oligonerization nodul ation is achieved

oliggmerZaigni® e or nore ol i goneri zation contro
additives into the reaction medium Such
i i u
[OO%{Ji.Itgg)g? éﬂqlﬁgMée?p%ﬁHQé\héglﬂ 19\%9%(}':{1t Ié{lgl’l?]o ggf%%gﬂéitag(l)ﬂjlqu AR ¥n is achieved
by @fidiegoAes oy arorpRligameatatioh sonigl gdfttiyendtindhe sactios pediipe Such

olidoRERLdrOfnR6] ddamivesnsle ShahRe afY k@@m rrr&teﬁm@l/v@lbsesmm&ataffm the

of the already undesired ol
OB ISP (S Gt Pl poRd a*a%(r*ﬁ 353%?@?15@2 Ggords andlr
sepﬁr&tamtolf aR%Iredy thdesired wtigometshiot thackdstion oredioh, lagye to corresponding
oh%ome% 1onrr|eatzc tr{s %err%‘eed? (?uEZ; Iogﬁa%?%&n (%%%E'ch ol %%%a%atlgxﬁgonﬁéalﬂ? iR,
ollgonerlzatlon byproduct is also formed in addition

[oogﬂ k4 %xéﬁﬂ)ﬁjee%r fRde QlobQHOVRER red2idnt MRS 1 SRFBEH oA Bl hrOfict is
roduct can be added into the reaction nediumto

alsq p@alg adqifen tg\the wdpsirgd p]gggw@rls,l exHFneeHs 0&)‘%“%‘6@@? byproduct can be
adde® HELIE Feadtio MhetilmSbl GlirehR AL dveral]l BRdindiatisrHeiayct concentration in

sucg rfé%g‘%nlr : 1t h,lealrsre Ctgfre% ‘Eﬁo% a{%(}n L2y arl){,g (;Jr%: gjnci%fr}chon tfqﬁe undesired
olipwersal | ol i gonmeri zati on byproduct concentration |n t he
reacti on nmedi um can be adjusted to provide a product
distribution of desired oligoners of selected |lengths.
[006561 Merseimppriantlhethpjayeral olignmentatiofo Rsredrgit OBFPNBYHIR JB (fhy reaction
me@l%%@lﬂﬁef eﬁsdst@@ to ﬁrb‘\ﬁd BCIu@trdlsftrlikﬁh&lV&rd&ﬁi@d b@g&%ﬂa o0fe1dcRR@ lengths.
omers. faorned e re ction nmediu

In $@|ﬂ?r s highes the ng@m ‘Fact“’li‘ PEAYPY GPRET AT S ‘ﬁe Hﬁ?%&%savefﬁﬁéwgth of
thed»héd‘n&[‘ s&'ﬂﬁnea b desction medin, aﬂ’igml&llo&tnagom sHift &t dligemer distributions,

whg?’ ? %‘8 enut am %rtse 0 (%iraneous ulrgi)rg%%%n Zvy%%%ﬁalg' %ﬁeglxtl:\[)llg%glﬁéa when

neri |on
14%fexttrdneous ehgptmeomtlme prum)lctl(@sqldmeble totaheoleiesefr thhigadtion medium) is
adc;eﬁ' eth@ﬁﬁ{l;l@&ﬁm%lf 'thOE%Fagé gﬁ‘g%n@ Qﬁﬁk%ea@g ataQJBHtt 5, %hl%h@dtﬂs that the

neans I goneri zati on reaction as thus
oligRr¥TiTaH P sty 8Y glqu Bedpiatsddnvosst foxﬁgﬁ?naﬁé}egtam% A oAk example,

whgﬁ( @%moﬁ Nol\ﬂﬂﬂ@nexﬁ%e()ﬁk%lig&h@ﬁﬁ)onQXI&E?ﬂEQUﬁded the pe?k o; the average
roauc e ea the .
gyt R g G B4 b1 D RBOR PSS o gaperiaation
readihn nolvifolorsreansort dfdbngthdigomasbizbed lakihdOmesiaztl fuyther example,
whe: e(gtﬁ i‘p ngR%WH%ggﬁﬁeoﬁso&gafx 119%1109 fo%dr&ﬂgcqg acfa*ad %%@Jksof @He aveLage

urther exa , en on
oligsye( tiylguvolduﬁ@)ltmxmﬁe@u@s & iabrybrelSi z»épeqhoﬁlew ptﬂladt?étm?%ﬂated
oligdetiof RE1BE A Alord REnAYLERAEomers of about length 15.
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ol igomer length distribution further shifts to about

15, which neans that the nodul ated ol i goneri zati on
woeemtessso now favors formati on of oligoners of pabmseo0s/005028

| engt h 15.[0057] Therefore, by adjusting the anmount of

added extraneous ol igonerization byproduct, the extent
[oosf] Tﬁé&f&é ltgoemﬁﬁﬂnfga&é QRoWne 3L hdded e@AReole oBRMHeH Akibe dyph@luct the

ormati on of .the eS| o rs. of
g R BRI oGt POrPEOIes B Y e st o6 By GRred ofSmers
of cpempiuergtth (h)OOSS}izaie teform theeecrscyolid gmpemil.zat i on
bypr oduct used for nodul ating the oligonerization
reaction is selected based on the specific
[0063]; Mﬁrqnggls ichgpmerzagion Bympradya) Bied &y moygting ,‘(l‘gr?ﬁg@nerization reaction
is Sdibcled bJa&deaﬂ iRNGRLSc QlisARNBEbYZ adabidn BYINQAUEHS edaliple, suitable

can b used in.s ific instances W
e RGP B RB B G P B FoEr DV s poad scope
of khiengréserd itventicadidciod et &t -nophojxdosphdb@ing ARMRjoportigdphate &MP),

cyt%&%P nr%? ﬂ@’?’qe%%%e (éﬁMD) uzglgﬁi%osii’]gl?% % QF%%O p@/ﬁﬁhaﬁlﬁmdme 5°-
mosophmh?@qoﬁmnw@e Sunmpphoshan GV a@nosgmoisplwamf@te((@% cytidine
ﬂ%(gﬁggb r(‘@DF*)' g@iﬁ@%hﬁtpﬁos@ﬁ@: GDEUBHRdine %1—%03@13@5(@‘]3@; Qridine di-

ph%%gep(ﬂ%)[Pé ;(y[@igé‘]sghogllﬁ raﬁlgg%lgyﬂ I,Péq:op]&os%?ea puyélplﬁ!g, Pa?uhne benzyl alcohol,
wamg ﬁmp&ragep haﬁ&s meiByiol, @thag), padphdol, Ib&tanom&ﬂm}we amcgzmﬁmlthlophenol 2-
butrgx}e acet’hc 3[01d %:ettom,gc rbon%&og}%e hrbc%e ! En%r(]t%ﬁ ’deuﬁerlu{nhomde fructolse gaiactose
galbes acych g!ycacleglmpsadw@tochametagd,ehydmaqnmﬂn@h bydr@eomle asidmidroiodic
acillB rﬁlle 1act§jceé%ﬁcf3 ﬁt{'&)g@n())ﬁinG%’ acﬁcf %nglﬁg'm&lﬁjl RS &n 191ﬁ1|1r16| bropyl
acli gl ycero ucose dfochl oric acid, hydrogen
améhy,dwrya@nmﬁ gnetnt %Sli*ﬁ“‘e d’é@V’dlmﬂﬁy%Prel?yé efnige. imeihy! piaefiesiiy amine,

hydr&geh,l fheAd] Shifuf| |d¥oki@&915hosﬂﬂbﬁcf 0B eﬁ{y‘leﬁ'e sAMIRNACR], s@iked)\shlylethers,

sulgpwealcﬂgfl sug"ﬁq ﬁsgerg ggléetnﬁzy?cPdgrﬁuﬁJQC i dﬁ’r %ﬁéf#de%rﬁef,%ides boronic acids,

bo@feleﬁh&tshy‘ilﬂaiamnmeylatés[ sfatey, | all@irhatides, perchiapigewid, phniediolagid, sulfones,
ul fur_di.oxi a I )
sul% x1das, suc lrélnmé Se I\SI:RIFCH‘EQ ?ﬁygiuge,a thﬂ}oo%%lgsy agl:gﬁg H {})#ﬁalte and N
hwé@wemgmny@lfenlc aC|ds sul furic acids, dISU|fIdeS
per oxi des, boronic acids bor at e ethers trifiates,
| ates, sulfates, aIkyI hal i des perchlorlc aC|d

nes
[OOég]r ié@d,pc@e 3]égoaler1§1m>r¥ @%gns i which e &%éesueg l?&}%qfﬁ‘ﬁrsrﬁoﬂ%ed are insoluble
or MedXtyGbluslo ﬂlrtﬁmiédtcﬂ&eﬁednalmoﬁ@nﬁﬁtad&) mémtahyl cah bé abiysaddal @roviding

o QBT S  BE L FOIRE4h S PORCE RO gl eroves

furetiony amrersslubigizing dgear. e Onsrsoinore| cig@rerivasiak lagditek wisl be pmployed, as

negegﬁtyr @ragtsfée%ﬂ: rﬂ?ql gc]lﬁco L 9 E’{Eﬁ 'o% ‘rﬁ]ie' ﬁ@thgﬁ%g)lél' el')tf' B lIR’@l’HlOpe The
eved roviding a | goneri zation control

solgle}biing a\g@ltm“afqutqs é the e@,deawé obgomiagonsigIctin foiforpodified undesired

ol1£dﬂ1{b§stthé? 0Rbrp&hie uﬁs,olamﬁlmﬁgtm&hb&ngo@%) a1 R kndliicibd &idé&ed oligomers,

e One or. nore ati o ddi tjves can

g opiraitionst fecusale B pnd G auppsDar. betSe Gm Blive i th
reaafiipl in€didinh @id Os kuseepiilit hodghaton thérekdre ilnvidntoaoner, b endesired
ohgc?rrllelrjsbl l I%eizaz a O%gt?otél e{rget% | a%l%l Rg}% bee re\;e&lbtésh(%onyerxltgg t?'o ﬁee sueg oligomers
or gﬂh«prgloweplscwsoatfonthmplg@m@tr@cmme sol ubi l'i zi ng functl onal

group(s). Such nodified undesired oligonmers, due to

i ncorporation of the solubilizing functional group(s)

therein, becone nore soluble in the reaction nmedi um

and | ess susceptible to separation therefrom In this

manner, the undesired
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ol igonmers are kept in the reaction nmediumand may be
reversibly converted to the desired oligonmers or other
woOimwsarsg3 ecur sors for the cyclization reacti oRCTABEDF/005028
Further, the oligonerization control additive may
i nclude a conpound or solvent species that interacts
[oo¥dyt Ihjrthafethé %ﬂé&x@ﬂia‘ﬁo@ Eonﬂﬂl%d@ﬂhvd‘fﬁﬁyemblﬁdeﬁdf Hﬁlﬂjoaﬁdeor solvent species
thatgptler@g lrﬂil ‘gjgqusagc%gsr (rgg)g% %)rgrﬂotgg n%errg%&a%e péoducts St sucl} ﬁ:acttants to affect the
oligomeivatiinoeactidns irectundesértiedfoohdtigoaishesmissirededigonads is reduced.
[0061] In addition to the use of oligonerization
control additives as described herei nabove,
[0061]] kcasigitipn 49 ithsnuseoriLeligonesivationt aniFp! (Adetiee o odeprifed perginabove,

oligdhediABorh&RAALL S e IbRAd ﬁﬁ&’tmﬁ of ihh @fesdnﬂﬁ{zdmd@ ﬁq@ﬁﬁlﬁftﬁér include
one or nore react

of on b
el (Rt 95 AR G PGS 0o CHER: P RREIPU 01 Pl 5o o
foritibe Sif rtieed uiledigd B @nekss isr rediuak dnd/@nidfvgtion of tigt desired ofligomer is
favore(? r%%%ca {]0 C?_ cm%sl:g g@? gegéﬁd%g 2 195 i kslgérl]lgawérg%lﬁ{ Igr)r;g\;a(l) duct
rennval [0062] a igonerlzatlon nndulatlon can al so be

[0088] hb g8 HriRYor ARS8 cddhBso kb RA b§ QRGkink @[&Srezicﬁors tabitins in
manner that the reactlon eqU|I|br|%ﬁcha

such pemaagithas chereastion etligat FARESF BVPT e%f&‘g{:ee?%ﬂ Pﬁtﬁwmﬂaﬁr the
reaptiog! ;ﬁlthﬁ@y ly[bdﬁﬁgl tiridsiedl o) guineesS thetehe fadmingf @onei mapravpalie compound

1nsga cf rfo \%%é‘ (? oIC%)mgrs or Ie)rgaSt g%gl%angngfeééc[ﬁglg te%l?%l%{ﬁ%e lbx%ssure pH

Change
valp, @mnfestatcp Hamhu gate, @méq!r@é@tpmc it ths eqln’dgﬁ@f ihe Ogﬁomelézaﬁon and
cyc%?aq/oﬁ) q‘eaangg? Qalncbeséhgrfg@d t Rﬁquﬁ&ufo}rﬂag{)ﬂ & @t n{aa%cychc compound and

onerization and cyclization reaction(s) can
sunprvah@@@tltnoofsth@ wpsaz%olr&smﬁrat ek teshnigyse Cﬂﬁ‘é’é%??;ﬁép?rdn conjunction
with TRRALRGANE, (BURPbETiSorhRikaRh td@olafiditiee. undesi red

ol i goners. Such techni ques can be used either in

conjunction with, or independent of, the use of
[008B]) YoE®ftion af dhaﬁhgomaﬁzmiﬂn reeciiintacaoeing t{> 06 68}enMprhntient dapbe used to
effo f’uveglyh I%%l’l?l’lll tggrn%{elr 51%1;15&918[ r%@lﬁg 't g%@a@ rt}%l d?lgesf-rgd 51g§merlzatlon and

I'nvention~can use ectlve y mnimze

themby @tthhaecr sigriifgpaitlyiiecagasddyictded d@élaﬁrh@ﬁlma’e?unéf t he

unde3|red ol i goneri zation, and thereby achieve

nificantly increased yield of the macrocyglic, .

(OGS Fobe P CoHd PorRaelt GIRYLs STt v n be
forkRE WA GlYEdrdne rea Q3R @Mﬁﬁl@s @fat diclufieedyelivati @i rEz&;ﬁorﬂ{a rof ldiffefeat otizomers.

Vi i fferen at hways
SuE%P?eI ‘iqlﬁ%{?fi“é?{m? g}g@‘??‘k&’ﬂ echiqes %ﬁm%/hferé%%e e sk e&%d’!tg ?educe formation of the
un&siretda:blgc&nem thgl@bsemq'l@ang ifaymativo dfthese rr@croctyemmqwés thajare undesired
ané 1e§mg ngp B{%dg d@cq! tdf‘:s‘&ilb tn ﬁ%@ﬁ@&s {hg rf&ﬁlgﬁo‘ﬁrbf gfle érhﬁ‘ore macrocyclic

e OIer s, er eby reducing formation of

<mmhnméﬁﬁﬁé%@®y%¢@b conpounds that are undesired and

achleV|ng i mproved product dlstrlbutlon that favors

e formation of one or croc .i co und( s
[0Q§p] ddagropyslic §(?ni@(1%df forrn@@ég]t el\% szgttog) Cr%/aic &ong% cgE ﬁqg tque)me of the
abb@fnisatlonay olﬁgmeﬁgaﬁbn @adulation pre@est da be @ovem@lby artytyeitable methods or
tec%18£ﬁg g{’]‘?(’: ghown of Eeremak%t isc veretdlng)ﬂg 9’[ o%!e LS sh&%de%@ c[hc compound

rocess an pe recovere sul t
is Bﬁcha@ssegmatbcia &bmﬁl@p,p@g:tmtomekmMse@rm eé@ng@fm epe or more physical
angllms GR¥E q‘ﬂarh&er[s{@ &' ]-fer Rrefif LAbties, Sddedin TRE N6} i€ compound
npoun i's selectively separated fromthe reaction
anﬁe@wmw@a@%@fﬂéﬂ’fe@thff@déﬁbes in one or nore physical
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and/ or chem cal characteristics, or other materia
properties, between such macrocyclic conpound and
wothwero2sssaponent s of the reacti on nedi um [ 0066 PCE@IS2005/005028
exanpl e, the macrocyclic conpound can be sel ectively
separated fromthe reacti on nedi um based on
perneability difference t her ebet ween, by passing the
00f 454l Y 0190 B Ly RO, S BI B0E  or
medijgt based Qnrmem@’ehmdeffemcq thaetstveeet, by gassing the irabteon medmm through a
semaﬁeﬂnéaeré/ HOS S 1R A lpka&m@ﬁr Serm&d BtAE mgé}s%{bewiﬁso&fd but is

reaction medi um vwhi ch, alternativel %
1mp?rl?ﬁaé’ilerf6 Hhsstarting “laﬁféal?rﬁl?rdé%rf‘r‘i‘ﬁr}d&s“&%ﬁlﬁ@ﬁlﬁd’ B P ?rg:omponents of the

reacfi@l’ Aedheort whield, |a1t€ﬁ1%h1©ély,01@ mapsiaebe ©0fthd Bcrb&aRt Eddipound but is
anot her cyclic c

t he macro ound :
pec e T Qs TP RRniFl LR Peonir Py Cha ) BREEPE RedPRRole
comb@lslé cdap e aflédtimgly yepdnafeﬂ droanthe reabtamebhatiwe bmed by affags idiffprence
ther&ﬁé@veé@ 8¢ Eésgﬁ‘g ﬂﬂ?%&i’& H@&l% Q'DOL\?E] ax?gf{' fu{y &Mmﬁ%a‘tjﬁgg %l&:ﬂ(le binding

has seélective bindin fini he nmacrocyc
affinity Ay dfigripporpgyclin epmprpsd h@t@rWéPthercfﬁ*@mm of thﬁrreqcﬁel medium. As

a ﬁfrtﬁéi'Céxlaﬂﬂe nﬂdlrﬁhﬂiocﬁﬁc Qoffl}kblhﬁd"' 8in BXMWRliRly Eéibﬁrat@@(}“foﬁpbhglrbéétlon
oun d fromthe

el ectij vy par at. e

medfigry ?P@ﬂ aﬁ%fa?ffﬁ% %ifitrlaﬁﬁﬁd1 ?é%#éfﬁ“a’fwg COUIPARY REieF f Ehagge that s
&ﬁ&@nﬁumhhmm@mﬁaymlmeomamunmm&m@afﬂme&wanCMamge nbhatstiil Surther
exarql#lg ftﬁJ %Qgro%glgggﬁhﬁe%g Cgl?% ectl\be?y te{;])aer? T ertﬁee peg(%op meglum by
applichéonred car weapelici féeld dinho ma@roqyalw @eipsmd@ahlbrtsed ghfﬁslegtan?ened state
fronf th@¥Fof 18 oth& 6 B He UL n2BRNI Cati on of a magnetic

field, if the macrocyclic conpound exhibits a

different magnetic state fromthose of the other
[ooaop rme ﬁE}@IcS a@dl/oit dmenrca&ﬁar£m5tmaﬁiﬂfaﬂéhbes[t&@6£ﬂ berael ﬂahs@iraalg the

charact er, stl ffere can

one R PO ERL LT e ER SO FBRYE P CBROtHCP AVBIERE o=
shapee awbs, ohnante,d |scnluh11utmc heldiity, tmtmeabletyn oliffusiom thted chabge distribution,

t
masgéhfaig@ r raﬂg e,%lnlhg% fr%fg@wr Sﬁ%&ﬁﬂ@%@tl(gﬂ %?%%téay {; %8JVH? d yfnetal

| Cooréingtt% %@ﬁrp%ﬁw lrﬁ%cgpréﬁyri@éenrbavd% d4FORRCPREPT aftffrﬁiqfwltsyand covalent

bon@ﬁﬁ@ﬁﬁﬁl} QR/, 3MEAMRY BBn RRMBNIstBIn, a WRAG HY sYwdlBenBwn separation
coordi nation, electrostatic interacti ons,

met ar%‘@%n'ﬂsb HEHoRy VAT Rt STRIRSIqn (chilleop.o FEPPiag, gbsorption,
extroavg | c@ﬁtallhﬁtmﬂ hdoipeibr, doy excmhrfgmg, \Whingh 1daehigy, heeingM obetlration,
osmgs‘?s %vc!ape osm051 dgub%f%ffra?tto}{ato%cl dl\lll]\a%neél\(; 5 (a)r\rl\{g n %ﬁoma%gragﬁy freeze drying,
COH@Xq@aml geh, ﬁl@a@m | ehgepusoniffusion,i ppiepgdiffadior therinain diffusion, mass

spec?r&ﬁlét@‘:t Hﬁ@/ms c reYe%ﬁ'cQﬁall}Jm% at él&ﬁloph@t@ﬁp r F&MaQ:@nt ?ﬁﬁlon ultra-filtration,
exchangi ng, drying, | eachi ng, washi ng ration,

molesulap, disdllatipny, dspiistingy SPisgscentsiisw: w%f@ﬁ |f%9rvafeipemtlon electrostatic

precipR@dafdic separation, chromatography, freeze drying,
condensation, gel filtration, gaseous diffusion, sweep
di ffusion, thermal diffusion, mass spectronetry,

[006d] 3 iy i kg, emphasized thaitlel ap siedisted plesival (amhﬂlemﬂhlxharacterlstlc differences

and ;&leﬁal;a{?iﬁ? g%hﬁeg%% ogl? il ’tIIa{ iR %ii Lotﬁr[e?&;c {e'h% t ragt? uelrsagf separation
charagjesisigng eand Feéwl%‘é‘pﬁlﬁt&tan (bﬁ useélllé @tnpbxftdap itlee lppaémrptwemf thmpresent
inveRidn: A[c@&@ﬁély lghe fo&g&ﬁ)% @i@ul@ %m@%brﬁﬁﬁgdtapéﬂ exlhB\Btive listing and should

ahove-|i sted sl ca chem cal characteristic
not be; ipterareted dany manner as 11m1t1ng the broad scope of applicability of the present invention.
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and separation techniques are only illustrative of

sone of the vast nunbers of separation characteristics
wanaetestini ques t hat can be usefully enpl oyed PaTHIS2005/005028

broad practice of the present invention. Accordingly,

t he foregoing shoul d not be construed as an exhaustive

Iisting and shoul d not be interpreted in any nanner as

[0013%] gilél ea &Frﬁe\ll}:eﬁ}%?é) agn[t gérglg?rei%fﬁt 15969 rl nr %b rreaatmél %eda}m coHPos6tfon and
the tr@ethmroescemnns largvegjubtedsp, thit e mmwlm reompaind foroehipose tycdiration
reado] sﬁdﬂﬁnéoﬁﬁ}‘? Eép%e§f?ﬁ‘g h%'r&@t?oné}ﬁeﬁmﬁ%y Eﬁa%jseﬁ&a&on At phabiiranster,
macrocycli c conpoun orne he cyclization
Wltb@a@ﬂqlﬁwergéeﬁftarﬁéé@rgq f eRcEPar at es fromthe reaction
medi um vi a phase separatlon or phase transfer, wthout

o SR B B2 SR B oo BRIl OB o ot

conlosis@, antd iee ueaaom roitimsdian by edarpd e faro rihcamabrdchidic compound as a

SOhdqﬁ&tlg 91&01991@ ddr t\}veglag 581@1516 l?l? s ﬁl 1@&:‘&1%[:1 nk&u&ogml‘fap E.rch macrocycllc
ocyclic co at 1s inso

comvearrd Rreciipigh P Of Hlesmmpnr@&m ORD ATERENY  Syeh Wmcyelﬁ@ﬁmpound

canm@&l@cﬁ/}ﬂ‘} e G 1CQIAMENR GnalkiQICthAid Rin@SeivhIbr Wakly hEsdiBmt thORaction

di um upon fornmation. Such cr clic conpound, can
mediyipesp A @r@rlg%neags?%se%ﬁ. igfo ﬁﬂ@ niighd 98 Pk 1 & oF underneath
thei reAgtiGCin&dien dayenvdalchdingrorsod keeific gratnneclraeaatexﬁstlom At i niAocyclic
co p%uxg(f1 a t #ultthe‘?'gl? r&a@ eecoa}iI %l §s§ %Idgé tﬁ ] 1ns% le o g/reeg(w: soluble in

5 or un ernea
sai¢t eaqtlpm mndlwe,dsp mtm 1t agpemeou@p@bbllpwt ofth¢ teactiop eeqhﬁrrl apon formation.

As QEtaa}ﬁstéf aﬁaﬂ&t@ettﬁé fesdib §1edu§h' fesh s@&s@@aaqh Iafgasfeeﬁmem Wich the
further alternative can 2glaseouségroduct that is

Tnagr ﬂ@élllcu‘kﬁ’f”éo‘&d inEsRTdy2s aofayi) Oé alteﬁn 451y 2 selifchat SROYABER U Separates

frof GhelgARbusiréacSRANIRMAI UG d¥nsBita bl @%dieitdtioR respditvalygact i on
medi um upon formation. As yet another alternative, the
reacti on nedium can be provided in a gaseous state, in

[00AAi Blaltiplvee raactioo ysgénisceas Gisp G rethploged or e ghreast dnvkitiquitel achieve

spo?{ane%tst ;ﬁg&?ﬁ%oh Vet morS Llicdcmtnﬁ% d §1Q&3 99&9 5! dor $HRB3hERaction

aseous rea wy con ensat[o or _

medipn cef} fej nls(mlcleé as @ fisklsidtrhase Pg}npop@@ 19 mtiphesepratien system, while a

sechRPRduicd0 PhasSey 5&@&%@ AmBEBIO P SveRP |119M@le'e Nn tshe @Edﬁ&? Hedium is
i nvention to achieve $$ontaneous ratlgn of t

Projided AP eI BURE 2915 Sh e &aptioy HIAERE Icémpound
to b riiclai€ tinsolnbla®el IWHmI}CﬁiIIthem phieoftisiCliéhicBighage dointpsitent deffiéddby the
reaga{lo;él:ngeghu nFL%nlg r;t %% aog emmderatlelg Il%l%l?le 1rr1‘r_?rt]? tSIC nldsly %11deer\%se\kl\?olmlpgnent
Th¢r¢fme,srmcmcecluc norsmhd ﬁletafgrms dmthereedétigmyiediuprapd faéadts & llauld liquid
1ntérfa9é" btdthleﬁyt%ro l%mvﬂa%nﬁgﬂleﬁﬁ Cieil] s%%t&n@&sfére@ﬁgfhoﬂom the reaction

medi um macr ocycl i ¢ conpound orned iIs
meglip@ gpig Bheeades«}ce%éa%p% T gipe crppopsad TSRS dFOopHBs Epaction
me@igfponent defi ned by the reaction nediumbut is

sol uble or noderately soluble in the second |iquid

phase conponent. Therefore, macrocyclic conpound that
[00f7Zir M bpontal@us egatation ofritddi naramclicc omipaatds ag described hereinabove
ad\Jaﬁt%%oﬁjs éJ r#rgl}ildeg |a Idmlgi Fo@g ﬁla‘pjo tﬁxﬁ&ﬁﬁr d‘lé bt thld?ll}ga%ﬁeon toward the

ont aneous ansfer fromt

magrogyekiq eamneed. wnd |swﬂlom@d¢e0fard§tca@re And separating ﬂhf:rqﬁsrredls phagstécularly

pre@eﬂg@%%& in HRSFERY oPRPRERLIRENhOM t he reaction
medi um
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[0072] The spont aneous separation of the macrocyclic

conpound as descri bed herei nabove advant ageously
wonreesiodsssoa driving force that continuously dr PCeAIS2I96/005028

cyclization reaction toward the macrocyclic conmpound,

and such node of reaction and separation therefore is
[ooas] PRifetshdtngdub Yeppratnedf the thadPtixadmpound o th edtibCifedin can be

effec Gied beseﬂectll nV nbtle savi&% %r}%}or alagltlvep on éﬁlnr 3um§c%]%sgng the reaction

Separ ati on cr I'c “conp
condigigist 10@naxmech tbmreawtl@eof elfefreaetowatle@bnbyursielPledzralﬂug the composition

of tﬁyf'egtﬁprll Bed@h mtlére%gx{ &fndlﬁgrglal:e afasted s%qga/t e rQXtants and at least the
usting the reaction conditions, to nmaximze the

dests? igRTSTORM® STUNGE SHACPASRSAETSIRMe B bR mRPrOCRRIs foapRadis insoluble

or bl’ﬂﬁ v@ﬂﬂm&ﬂmﬂld Nthofreabtd maAGd, itRRebiBelbdiNRiaREbatdifs the macrocyclic
on, ¢ q ons are adjusted so that the reactants

t
m@?%? élqme“?c?%mcd%5|red ol i goners are soluble in such
reacti on nedium and the macrocyclic conmpound is

OOVﬂSﬂl dﬁpl Fecﬁfc é?r%%rn\éﬁ%'t% ?&QJ@HQh\?&nﬁ&g M%ere{?ﬁ@rp I’n'e&mm co %)rises a

her eby sel ective Faratln e macrocyc
Sm%!%)??b"@%ﬁf%f dissdring fhe rqafé%ﬂta% o1y IpRaratipmtie aqrepygligeomponent.
speci fic enbodi nent of the present invention, the

tion nmedi n1c ri ses | e sol ven
00 A e BT £ g thg oot e roLvghi e, proiged in the
reattioe megicmoeiytcthe ma@mgp@vaenmnct@ﬂﬁ)g?ﬁ]dlsbmaﬂhe @hdtarsnaidithesco-solvent
funamﬂf?lg éﬂgf?et tuat‘%l o%ﬁﬁgdugge §r91 10 dd?tthealgzgcro%ﬁﬁi% c%%kou%@tfml%rtge reaction
prov reacti
megigh.y Ergfergolyn e1t<>h aYCHg Stﬂcvferm |aecls@rseeertt leperpte socdeding & reaemel nmefigm in

whieR1ROfX@MMs {dNGL QLD GlidotheRf £&C4IMAL ind n&n&%s@m compound is
separatj on of the macrocyclic conpound from t he

insQlahle9rioBly Weeidl BHblepr ef er abl y, such reacting sol vent and
co-sol vent operate to deflne a reaction nediumin

t t he.d d
[OO%CJI /g%{n nl?logedgxefehn% Q nﬁc egt lu%%es%escl%leorﬁegs {egc%l C I'taé]il uegﬁgs 6th may
becomé ylswlé&«brwniyo}_fﬂablb' eolutfl® @t?th‘f] regigormperinng Aredstanieto @renigitady @yt of the
rea&/ﬁ:ﬁ 'Hle&ltﬁﬁ E&C %ﬁ)‘bfeﬁlci:aﬁ)% &jfégfﬁél? déaﬁ%tﬁ b\(/: @r&;?l@};lﬁk slu ?:to’ﬂgomerlzatlon
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pol yet hyl ene gl ycol, dinethyl isosorbide, dinethyl
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w1tg|t1%eht hcyogg Eig g?l hl oﬁl:ng e1f1 sn.(c en}éerls’c%ag:}lnllslacr%%chc c%%pound becomes less
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1, 4-di hydr onapht hal ene-1 ,4-diide, 1,1,1
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dii de, 1, 3-diphenyl propane-| ,2,3-triide,
1,4,6,9-tetrahydropyrene-1 ,4,6,9-tetraide. [0081]

weénefemesishy, such salts conprise an ani on suchrPas/us2005/005028
a , r, 1, SO42, HSO4 , Ph4B", NGB ", S 2 , and
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separates fromthe reaction nmediumupon its formation.
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t et raphenyl Porp yrlnogeny in absol ute
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t et raphenyl
(00511 oA PaUT GEHPPRRDD e PRAE gTI i fORBr syl and
pylﬁ)Qﬂih faQbactidh ﬁ)ﬂl@bbltl‘oﬁam campris@sthatd (iien ﬂiemrmta‘rm sofverdy) and water

(. ea‘hﬁ Sog%ograelrlgattlx% trol a%&‘ixbe‘? Ir\el}ap 50?19%%&,5?’[106‘& 1I n dAlﬁ)%xﬁgat@)y 309 6f the

such reaction
rea@ioo gredicts wee @tranhnxe/morpéxmr@a@e(eﬁ r@prpsg@tﬁ%%th? Rk afvet-i91), as mixed
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concurren h the tetraphen
bengpfighyds gﬁaqyrrolgn}ﬁ (Fnfeagdipn F@P?Qé]ﬁﬂ%ﬁv‘? 5)%%{;:‘1?%%@8 (1 (e Y a d1fferent
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rization control additive
previgiiaime sulies0r 62376 bifvoltma of WP b %P%We%@efbfon{rﬂeaddmve% and
0.01 £k | PR8I Q@ u %Sseﬂé?.ftl@n Lekvap hemykeRas P Mpbn@gxenec( asFigure 4C

represented by the a 9.
contalr?ed a higher conce¥1trat1on OP ohgomergzatlzon contro] édd%lve %r )ﬁl%ge effective modulation

of the oligomerization reactions, and the separation additive NaCl functioned to further adjust the
solvent strength of the reaction composition for more selective separation of the macrocyclic
compound. Consequently, the production yield of the tetraphenylporphyrinogen (as represented by
the peak at 29.004) was further improved to about 85%. Addition of water in the synthesis of non-
polar porphyrinogens is completely opposite to the teachings of the conventional wisdom, which
advocates removal of water instead, and it surprisingly and unexpectedly improves the production

yield of the non-polar porphyrinogen (e.g., tetraphenylporphyrinogen) by almost a hundred fold.
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wi th undesired oligomers. Figure 4B is a HPLC
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1nc1§&écan @gﬁ{ngﬁgﬁa@ wh%lﬁ(f)ne ﬁgniz% t%&%ve%ﬁ@s%f&lﬂeﬁﬁsﬁe@@ hﬁ%d@or more

e tO aut onmat 1 on, part|CU|a d
effestmet wblizgtiqnor Ap iR FEteTithAn me%tgmaff h?fﬁ‘&?b&é"y ERdei %’i“pé"ﬁf% to
corr?[eﬁﬁﬁthtﬂ? bl td N EavirR tdnadl Wfthd Rgrqey@s ebihpdund &fdtth Gm a more stable

ment i ned her.ei na
congp é%aﬁmrm 15 CuBAto TP e Pt s typton gt o
a cy‘cﬁiaﬁdm a\gentahdaab sthtiilidirgsigaf. Ad dnothercdungts thewpdizdioy edeiniceap pnclude a
ma aCaX f? 1n‘10r { ot muntﬁret Jﬂ@h & nsgg&ﬁé cl&v %irch Bldhhc%r?a localized environment

reaction um of present
thafj 1mh@hiy| f@yprmtoftm tipg plogenmisadtise gurglehtglpq qyflllzlar‘@ona@éﬁtcan include

cergaﬂ%ﬁuc%ﬁgleefet;ﬂeﬂt@ kpat ﬁ]ﬁ@ﬁh kd BBS tHe NP BBICREY GF tHe deRRP okidehers and
SO as to increase the relﬁglve proportion of the

ﬁ”@ﬁ@ﬂﬁ@?@ﬁVH@éBﬁﬁﬁﬁdﬁdFH”F e71gab8YS on end product
m xture. Such stabilizing agent can be of any suitable
type,- as for exanple including, organic, inorganic, or
organonetal I i ¢ conpounds, ions, or chenical elenents.
Preferably, the stabilizing agent is a salt with
nmetallic or inorganic ions that
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bind to the macrocyclic conmpound and forma nore
stabl e conpl ex than the macrocyclic conpound.
waéhowronstsh vel y, the macrocyclic conpound it sel PCTas26/005028
engi neered to undergo intranol ecul ar rearrangenent
after the ring closure reaction, thereby formng a
[OO@ﬁ ffig R@&tonm&ﬁfuﬁﬁy the ipﬁlctfce bithd ﬂi}asbntinS/eﬂittrbh earsftugiiel @cldeany suitable

cataixs%x&l%terlagsl oh«v dﬁ}rg%rea er overecf Po ﬁ Eée'l 5{':1 IQ% i‘reg%ﬂ;tnso intthee reaction
medigact i on conp03|t|on for selectlvely stabilizing the
macr ocycli ¢ conpound. [0088] The reaction nediun1of
the present invention may further conprjse
[00gg) cThezraecthosﬂloe}gewe PRER! myGRiipY §23Ase teHEed ‘iorféntE?S&% Grepergpyclic
con§yGdd @fﬁhﬂe@ﬁ B}E ast del’ﬁ(n@)a meEEbk‘:ycﬁk( Eim@hailats dehpoayd thrangh b clsired
ent can,

reaﬁg% _p8t|hargyn |m£(8 gmg hag leraseta gflzetéon rea 1ong?) ats desc\é\l'{gedc Hercanabove and then
mO‘ﬁfwrgcsnt&wmaCfoeycllnmﬁ@metﬁa‘t@mnpwd ¢y foln thatiagmoycile ¢omppingd toéinterest.

ThJTBJ) ﬁﬁdaf%n’ of AR r{&%%&o‘ﬂ@ ﬁgeng&ﬁa@é dae ?&}ﬁ@ ma¥ @&n}gﬁe @ﬁHUr %?‘edstetpg’such

enent ar i bind to a cavi f or med y
as ma@qﬂ%yeqlqceone é\aﬁﬁetuw o) 1t PuSr HRGAORAb BEPUBL ‘&BIP@I ©bApleast one
funbichd) 846 MQTOQCMC hﬂ Cea§ O5HR0 EiR6tiond] Ngrd s Nfurthen n@l‘chzaﬁdﬁf; isomeric

st RRTh AR TSELB P ARG T SYTT R CRAGTAD R e
rea€tiol Inediaian Bmﬂgﬁﬁtford&ﬂcyblmﬂldndalcmn@t\feﬂmla|Sematl¢n of the macrocyclic
comio§it Ree i ShY I olffunt YERAI AL by i Ll e Gfhcrocyciic
corfirmvint fardpt e tyslitatien yeotion we¢ddBur e reacti on. Furt her t he

cycl i zation agent can include certain structur al

ements that functjon to bend. the Ilnfgar s%ructures .

[008%] F‘Pf-‘epf"deg HVERIIOB 1 BheF SSPeghBfoYde mSTeat I8t o utre 3 o
corﬁﬁoﬁhﬂ} El{cB Snay @8 efipBPddSS eflryher i Batieysie nleMOBIdzy Bii e invention in a
thl & i.on mediumin the practice of the present
NSRS further include any suitable catal yst

materials now or hereafter discovered for catal yzing

[00%?]6 Fﬁgre 3 (%l?ﬂwrs %asgﬁé{ng{]ﬁreblgsehtglﬁ)n lof QEJ %&psyg@lq I Wikldh 1&1&9&911 reaction

t ho resent invention can al so
zongdeving: él>@mrm¢ Pieply Ve ToRepRlieg Q6 AHBRIR BN FREar %@Pf more
solPdhtsf thdt Sﬂ}e ﬁe@&eﬂ" fBOfofmiiE@ the %W@J:ylcﬁc bd‘iﬁpeﬁﬂaﬁi‘d?]) atréacﬁcﬁlnqh@xulﬁbd coupled

t hrough a de ed reac | on hwa {wo v {51 9 £ the
Wil R SR Ry Hac Rt ri e SRl sem i o
reaclagfntherelitd foim gmemcxhcycﬁmompymh; and (3N heolrmmamaeowmdpbmmt for

odt?latmlg g{)élqgﬁlz%?qr geﬁzyg S o(f tl? ?a%gqn QIfle fegétgﬁ %ﬁellmber-r Q@ as to reduce

I nt er nedi at e conpound
formatoncmuré¢sged oligamers bﬁdh%resqt@ﬁsané/@tf? rauce ¥PReERtipro AL the undesired
oliEGHAC ErbiQ e %U.Qﬁ&rﬁ h@&lhlﬁnreﬁftw@% L&RSfon@RE uﬁx‘aﬂl&ﬁﬁa‘te@n@ligomerlzatlon

roup, renoval of |'east one functional group,
reag@¥st i on of at | east one functional group, further
cycli zatl on i someric rearrangenent, and/or

f t b
[O@S h‘&? rchﬁlo]% nlﬁagl%farﬁm{yﬁ%c 1I§d§ Iﬁ,rgea(%rlggi)g r%%cﬁorsrr% gﬁ"t%aﬁafe tgp%g% for e)((jample
selb@ed fdneanmpg] domtétubwreaceactatob mastprs, finied-hesireactoesp ﬁméltzt?dcmd gehctors,
buElnﬁ% %%r a%%% cﬁcu?a%%@ﬁ q:ed %%ctc?f%‘ rﬁ!ﬁ?‘ﬁﬁ&& lréﬁct’m@ fhacked-bed reactors,

reacti on separati ng the

trigkéreled Wﬁpﬂscm@mﬁ@@@h@eﬂweﬁﬁeﬁw gyt cpato Ol T exchanging

ree{mﬁ' Wial (8ROt hctol) 1Ry 86€ MactoRy Bty Istired thtk ta@brs, semi-batch

aspect provides a system for T%tnuf a?t uri n%
reqeoESy %y—écpqtleuous reactors, bypass reactors, erential reactors, Swing reactors, continuous
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conmpound, which nmay be enployed to carry out the

synt hesi s net hodol ogy of the invention in a highly
wehbwoessse manner. [0092] Figure 20 shows a ScRemAS2@®S/005028

representation of one such system which includes a

reaction zone having: (1) one or nore supply vessels
regdnOrtichUpdeloys, REItGNRe @factiB) adrmeabianbscdrddtes. dhe reactionmhanber

mayiig%‘lrlb r:!lt51s glte ?%;:tora {nfvséhggteaﬂ gh% rgaﬁiﬁo Qljlt:e glrﬁ&i (itupg [ﬂﬁfﬁhl@ ?éégthlls g.rranged
inp&db@hynvess@tgmﬁmgOm@@@mkﬂmgﬂwﬁe reactants and
sol vents and effectuating reactions of the reactants
therein to formthe macrocyc]ic, conpound, ? & an
[00941] i T roligamesiation mediiion HRb R 1FIEde B OhBaiG| iy upply vessels for

addﬁag iog&rm{okezaigblﬁa;zma@bﬂmnﬁdmﬁestmme feeaioh aliirer, or 1t &y include one
react|

or rﬁma%rg?erss c&nté(f er %or changglg‘:ﬂ‘{etrgactqo%%lélc itio tn.g {nqﬁe dxlfgcrtlox? zhambe consistent

ofer's reac s an o reduce
witistp dasatptionhesfinabéwe. undesi red ol i goners fromthe
reaction nedium relative to correspondi ng unnodul at ed
ol i goneri zation reactions. [0Q93] . The reacti on chanber
[00978 yFurthies| gl reation SYstarpeldhs ReseRt dpention cay nelyfy 2reesise (95 cither
dovaStrda@lof 6XaitiH e 5RLRE zeE, WK afEgL and edtbtrutted W& either subsequent

reactors tch reactors :
o oL SRS i g R SRR oy s
multible Creidceidr pgnef land chubiptt reewvertyorosss hhtuare \arrpiead dn sesiest paratlel, or
b
e DR PP bl FELB BRD SRR SR cact ors,
doubl e-wal | heat - exchangi ng reactors, radial flow

[005ﬂa'§ﬁqu<>%ver§)£dﬁg 2l O E8ASHe OF Bore %%ﬂlcﬂlliﬁ\lti for sddctiveBGefapiikg the
reactors, sem -batch reactors, sen

e B EAGRE PO B 7 SRR REIE FPSL B AT P ORGP e macrosyci
corﬁpMJﬁtgalfdecaﬁ‘dr Q@bBponeE bf e QuBti@gRatungtsudnay difificteates jn one or more
ta T e d r T
pm@%ﬁc?@%ﬁ g ﬁg %maaamnw ﬁmggnggg@hg e ?e%%for%g ﬁV% Gﬁmwm
soletillity,t \h@nhleagetrmgmgmardgfug]an rite thaoge distpution rpqxsgp}@rge ratio, binding
afﬁ[ﬁﬁ}a %&s%ﬁpﬁoﬂbrsﬁﬁ%%q)o{e hidl? %a@lé’n@ Ltat) ranli/@r R64ivBS A Ylrification unit may

g rocesses. [0094] The
s lg@wﬁé InZbiy EeoNeH BN TS PUSIAY e FeEQy St BpeaRy clif fampgund
nore additive supply vessels for adding one or nore
[Oogﬁag{ﬁgrsgpaé?lgrlf (?)n CSPGIE%G?%?F%%%}&/ ?na%grg cﬁuﬁe ro{q)eggrcglorg g evaporation
um@sQ IﬂﬁsihCbeeelElSn funits, disgltagom gnitsherippegamit mbspm‘lngn tupitsp sxtiaption units,
B LT Ui 5SS ol SR Ot
unitsh elatpxaggemts,| qQynetit Wols, Ie¥Erse iofredsisdmity bplg)éeoﬁy@pgnagghgnts magnet1c
se V\ﬁhaﬁ.‘mtg Qm%tatrogx@ﬁﬁy%@ etk URiNG uhiRe ccfn@éh@:ltioﬂ ﬂnli’sogkﬂ} filtration units,
I C

I's arranged and construc%gg %1 ; .
gassoy <BRHion unisy STePPsdiftFiop Sty dietmab liffusign H%H'?r 8‘8@7 Spyegometry units,
dlaﬂz‘)@ﬁp@'&kn Siectpehlta@fm adifs Vb Yermedtioh utir addcirarhosyls tugty) wiwarcentrifugation
umiso ngg gﬁ’ﬁg‘f“ ug}tg mo eF gg‘cdsslaﬁatlﬁr% lgngtrg Sﬁét%tlgn Ws t elpxlsﬁngr u%ﬁp !&t’il%g units,

mﬂm@mmmdn$awﬂmwﬁbnnmmmm@whqnmmhcmmmmmh%mm@%
reaction/recovery processes. [0096] The recovery zone
y conprise one or nore separation units for
[O@é] Sutthieyredrgs agesyeling URihEaYt DeeorplRd M e PACAPBOIIM dRer PGy Zone,

foxtrgt%clfrﬁ%&ltd!r&@tldﬁ%wdﬂlm byRaIEGEhgQesdt £ fRHARE DS ufe tatRA nieliém from
macrocyclic
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conmpound and ot her conponents of the reaction medi um
such as differences in one or nore physical and/or
wohaeosioesidso charact eri stics thereof, as for exanpCe/use®s/p05028
shape, mass, density, solubility, volatility,
perneability, diffusion rate, charge distribution,
the F@&&/y&hx&ﬁ g&utifigthk Osed Bdattibh hgdiahf and irdeiygulating the treated reaction medium
bwg zer?ch%géqgsorptlon potential, magnetic state,
RAFSFPELCES vity. A purification unit may al so be
included in the recovery zone to further purify the

[00&9? g}’}ﬁ%f B4 IRMNOE ¥6thd FopERIBRRYA dmhér%b%?f} thgl-iﬁ‘daro‘éﬁﬂlab(&lﬁpoﬁﬁd for
urification arrangemnment ga ncl ude

subﬁaﬁ\le@t Ofpr‘é’\?ﬁﬁ‘ér afi on® flmzfti s, usF )| asYf exﬁsanst?yon Oﬁiﬁiﬁtfoél reduction,
subﬁitﬁfoh/hddﬁtoh@é?ncﬂﬁll tds, fﬁfcﬁdnplpl gagupsini firgher abwbmpbn, omrndferi tipmeric
rearleﬁ)l(il%{n%%t %%%ugﬁg ﬁcat1onyc$a1% € Cal'l‘lé(? %t %fgeﬂﬁz:sbﬁ m t?eeac Lm &&ﬂxm within
the e, chwalshi ingy el esfionctoat s sryeupn Shambgnsifigsequently in a
mo&ﬁ&attlt?n 2ohEYSIseaB 2R keﬁctféﬂ bﬁa&berbu bbl e fractionation
s, nagnetic separation units, chromatography

un| t s, freeze drying units, condensat i on uni t s, gel
[Olf)(b]l THeabdcfd aktigbiBent &ﬁ&ﬁﬁﬁg&radd)rf df UtS:Ir&ﬁtldmn;lysttSn depeveiam a wide variety
of tgﬁ@fé kjn?: ng ?{%Ll%ﬁ?ﬂe{ltg I;]rrel ! n%I lgydtfef SplGJC§ i reac 15] Ista (‘tl Prﬁ@.\%% 1r)1/vsollved and are
readlfyl de®rmige® Hyerpasart ordinarinskilied methfem, b@p(hmtés flieclqgprje herein without

a-ce trifugation units, ultra-filtration units,
un‘ﬂefxen LE]‘Hglmstlllatlon units, filtration units,

dem sting units, settling units, centrifugation units,
[OIQY]CJH%n ﬁregelnp\glvle’rﬁioh Soan H3dused g6t E}@&Eﬁ lof apWRIE | atiétat dfomacrocyclic

uni t Furthernmpre, .a recyclin
comESUS S VPETPOYHE PRERA Gt DS fiee vREeT QESérVP?Y“ 1!D%“’““'S 1A-D:
Illlfs@a[tedr @(@Mﬁlled SROmALS@RGklic @ambduads the dhayrhebyntheizkd ot acp.fgdme with the

me}h@@ 8%/ g)reyl ogﬁogolgflo%a%)mearg {Sl qqln{léggg 153 {abh{}%%éﬁ@ pg)m%rﬁesaphyrms

e use
texpghgHiisC Uagttriqeljotitse throeai, eebpropapltyiio nl, neaiingm 9eEeIRS: t quﬂréhyrms

detﬁt& o&dhgx hsZ oé?l@%orlgl‘ggl? 9 leﬁop%ﬁ(ynlﬂe Il‘fi e%brﬁﬁ@oﬁ)h&ﬁhss QiKophorbide 4,

et edt t he ITHCEH(? g ochlorins,
phmh%@%d’ fPéiPrb@%s@&@@Fﬁamﬁ?sod’é&‘g’m@m’é’r Pyt %%ttygn%spélyt
phyt SthhSh§InsDpro@ rﬁk!}fhhé? ByrrdcRIGtG] pyﬁﬁporphyrms, rhodochlorins, rhodoporphyrins,

subst | tution/ addition/ val of et i ona p
urgpQyPR iy cy?f‘ili‘ 3 f/lir(aﬁs %ﬁﬁ%pnes r Canerséa rfgerlllggngy §ycloalkynes
piffiding Usbrphaies ipgddlidines, earidibe, malnne$,ehiomnes>eqm¢vén651 rfroqumolmes
na@ﬁl&a#ﬂ np};rll;]n?dlrrle%acgneg nbe%ﬂlréﬁg] O‘Mrénlaé ﬁyﬁ'm h8AGdT Holes, imidazoles,

ication zone de the reactlon
indpleanfoens, bwot@gpmmqumlv@kaﬁlaprﬁcyalewmhyéraw GfFFtap figwn ethers, cyclic

NS LM, Uctohble cyBapLiHag, ﬁlﬁﬁﬁﬁﬁ)ﬁydaﬁt@&@ Qhiazbhfones, succinimides,
Sp eC|T|C arran rrent and configuratio

cosoym% rWaél@b@FﬁadC cyeligs Ep@?(\t}gﬁmé,t uzg?nefogé S }ogjoélﬁgel an?glotlcs cyclic
bid- ﬁfaﬁdcét@lﬁe BcHic | diju0rRied teiperos, spi@cycies, Crdscaatoztrer@nmaamcles cyclic

ol% ggpte%r :atlg%l]rgrl,ayeﬁ ddyg]%,n dlllgg)ge%y{eg%%dl:% %%ﬁcﬁ g%@ﬁgﬁﬁln@i}farﬁoxylate)s
cydlics pblg(@ytrote) neyic rpovm(ththne)u ndtdés exlplemidpeneyelic gly(ethens, cyelic
po[lfggérab]o]lategp € \?/Qﬁce églg&zth%@m{%%)h o@cﬁ:@ Bol?@thleﬁi&%eﬁso loy§¥NbdMGESrkthane)s,

macrocycl i ¢ conpounds, %F et
cynlirc rpoly(imide)s (%ﬂ"ﬁo neldslemathylenet thnﬁéater)% atlig npo&( :fnf\egg/ ethylene
miibdidystieated in Figures 1A-1D. Illustrated exanples of

macrocycl i c conpounds that may be synthesized in
accordance with the
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met hod of the invention include, but are not limted
to, porphyrinogens, porphyrins, saphyrins,
woenmphyash ns, bacteri ochlorins, chlorins, PCT/US2005/005028
coproporphyrin I, corrins, corroles, cytoporphyrins,
deut er opor phyrins, etioporphyrin |, etioporphyrin II1l,
(0102 MERe GPINWIRY ExamBles Pb@aphied bi deha, illphae pieobridddepphcability of the
pres@%[ 1ﬁ1v|kc)r6[1r(])§,far’%ﬁ Irﬁgaﬁsltg s(,: nsllsn ’Wle% VXIjlet}p ﬁb{ia@%%g%?mp%%n’ds.
protoporphyrlns pyrrochlorlns pyrropor phyrins,
rhodochl ori ns, rhodopor gphwiigigs ur opor phyrin |
calix[n]pyrroles, calix[n]erines, cycloal kanes,
cycl oal kenes, cycl oal kynes, pi peridi nes, norpholines,
Exapiylel OF drilhtiv@ 9 Madtbdytiiti Aveifomettiyiphbsphise t hi ophenes,
gui nol i nes, isoquinolines, naphthal enes, pyrim dines,
purines, benzofurans, oxiranes, pyrroles, thiazides,
[01@83 axsolsksyn iini Kigro| Sestwoi redetngss caf (heapssd for forming a macrocyclic
amlpcﬁﬁglgf?ﬂ%ﬁglﬂg n@oﬁlpo&gl Y aZRUTBLLOCHEh RS corg@fsgo hy dﬁs@lyﬁl%xymethyl)

etal's, crown ethers, cyclic anhy es
orginylphespine Ly i seqon fepeies cowéﬁyantarﬂr@ﬁy dlaﬁ‘tnélz he ‘macrocyclic
amlh&h@k@qmb@ﬁxﬂesqmpsmqs fd)hﬁéddﬁ‘éughcaafeﬁfaﬂ m@&;onrpamml uhdesmpnses @)

ar bocycljcs cl odext ri
Conﬁ%lﬁaélﬁ?] F(éfog ﬂ{ ﬁobxy ‘{1?08§ oflé];/aéqﬁ ‘t%o %ftﬁgcu or{n anlg a lmear 1r]termed1ate
prodlics @l \irutldelsgomb&zapﬁnommx of v gehyecd es- 1} eysd)rcmlnaroerré the linear
inteé yeC ra? od&c% C%éﬁ h%nokﬂagr%géhé %ﬁgﬁ}tﬁylp%gﬁ%ytﬂpg&d 4. The

eoxI d
integyoddyated rpm;lw I 3t i d’?/@ amw@leatoe fl@therc yidegied biegrgsigatiop| ig) forming

umﬁMﬁHEGh Q¥ (hikiaphene) s, cyclic poly(am de)s, cyclic
poly(ether)s, cyclic poly(carbonate)s, cyclic

pol y(et hersul fone)s, cyclic poly(etherketone)s, cyclic
[01@an M(’chbr@ch&ﬂﬁ)kﬁ pre@éjlﬁhi/dhum{hy éﬂ)dﬂ:—dﬁ&ﬁhed eyietiohsCean be carried out in a

sol‘geg'ﬁl sé% @—%{T%t %le ZD dufleltlhn%ram d)ezJ?MfZas the 1eac u&%ﬁ@ﬁ’fmﬁ{ dissolving the
starfind natwiiatgl sﬁaﬁrp?)e‘grramele ps dﬁmcgj-ecdvepbfof @plﬂlﬁl@ng pHaerpepatatipe of the

cychb%d%ogigﬁ 43R tﬁe‘%‘?a?tﬁlg'rﬁa}énglg 1k0e, @i@ ﬁﬁe%ﬂhtehﬁ@ﬂﬁﬁtp'rﬂﬂat 3@Wheren=

I'ca etosnt esis of a w evarleyo
wﬁidmé%y%,bﬂq %lg@m@@ﬁrssl > Iend/B) Eer ispslieemerizatigh ppfrplgfditive to
mo@flatévﬁﬁﬁéi’ﬁﬂ 61 thCunAbs B Byé P D% R BB rafiéhb Qﬁﬂhe Astibd 1@Mials and

F b d.f ]
2 B SR EELe BT Dok A BOUPHATRE G5 ip Gt TGy g of fom
aboied s @t abowrpo PG,ead e lndast{on yidratonyiseithiy [a)range of from about 4 hours to

abmJé&% | phosphine 1, and the second reactant conprises
aromatic di amine 2. The macrocyclic

an1nonethy|phosph|ne compound is formed through a

[0 IGQSTﬁeeﬂerﬁl%’aGEt hOR %?@Iph \6@¥nyt NedineRNBY ih§te1§atte{ imay be hydrogen aryl,
condensation reac

i on of mol ecul e
oheah &0 BuloappSTPEkil Mg plmehab e ke Ay prliposor
peraud&ba{rﬁ 9ithg Oyl ﬁlﬁ)bj}'aﬁﬁto ﬁllltﬂi)aﬁmégfallélmm)mgl[ ailfaxyt; siklfqnyl, imido,

{ t
am?iB,ralx}g ﬁﬂd{) 2131%0 ag Cagpé?tecée% ortnu %ec{ Q«Tag%vggtﬂh@tu%t Peﬁecgéil ﬁsra %HX group
conkiatng it leydroey]i thib esefpna deibiro, Isters cabcg@th; @pg,d; éjptqnm agldt phenol, silane,

\sulfoﬂfgt Q:?c{ a;gxp%ﬁﬁlé’ %gd 0&11&?%%6@;11' geﬁo ' ;ﬁkefn rﬂlé]rshgyl hal%allcyl dialkyl

onmer s ere
phqsplamt#,@écybﬁulﬁon?ée pielscarhoxslgie éPFFbil%fﬁton% h@ %ksx} émf@é%% BPPRsor of

any ﬁﬁ@ﬁé!&@ﬁlcﬁ%lé@)@aﬁﬂipfm@f@ Ry nth&is®f the macrocyclic product desired, while
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sol vent systemthat contains: (1) dinethylforamde

(DMF) as the reacting solvent for dissolving the
weterstesgomat erials 1 and 2, (2) fornmam de as PO®/US2005/005028

co-solvent for facilitating phase-separation of the

cyclic end product 4 fromthe starting materials 1 and
any zZwo phigote jofy B sgroupitag roméutihart lmkqlr togbthe £ toJorRbRorbtlrer dtramolecular
strustd. undesirabl e oligoners (where n > 1), and (3) water

as the oligonerization control additive to nodul ate

formati on of the undesirable oligoners. The
ExagpRCeRdrhaidnonSla@beytitgmskarti ng materials 1 and 2 are

preferably higher than 0.25 M The reaction

tenperature is preferably within a range of from about
[0106] SAsGiovDindhigug 6, 1RO red@ntsalnghd 2hven beased fop worﬁlhuoatolfma nlaSrocyclic

imidd tripk ﬁrs@reﬁ@alﬂg? cc%prlgg Q%aﬂ'ﬁ%uénflﬁ}eﬁgc%ﬁé beracgabngQ c%nrnprgw dialdehyde.

ours. | 1054 The 1 dent |tg .
Suck iepsiertt dettd 3 Sermt Hatmagisexclie iminmyhrosh by desivesie reactian yphthway that

comphieryl) ,cor&iehs@ﬁ/dn, reeﬁﬂ&l' & %hele)lecu%R‘Jf rlcéﬂli b mol@clul%%@w ing a linear
perfl uor oa ﬂn 11

al k
e U P98, S L B pet e
maczntyqtio imiat kgohmmidyia &chiff-bass lﬂdrﬁlﬁﬁbyﬂ Thé lihchOilmediat¥ Eluct is also
rote r _unpr ot ected
suscr@%ﬂal‘)%?? \f}lgtﬂég‘u g(zetgllpetﬁgg%dmerl? Elon F eflﬁagg é)f%qﬁf:r 3 (wihere n>1).
consi sting of hydroxy, th|o seleno telluro, ester,

[01 (17?- ) 170 )ﬁllabtfce @Pﬂhéjpreﬁﬁ’tﬁ%h’tﬁ)n afd Qoveﬂﬁ%@%d rﬁéﬁzlt1+n§ Q%ﬂ be carirled outina
hori c aci d

onl acid
solvag |s§tematg% éﬁ%ﬁuns glp R@w] as tlpfdpqggqlgks}()lvent d‘(praipskg}ymg the startmg materials
1 anp RO@plomimati &, as ﬂie|c6~¥dlveﬁﬂﬁnf @ﬂﬁtﬁtﬁ»g pBdsK Ydpaa@dnli® X6l Adie Fnd product 4

ceton di.al k bor onat e rou or of any
rorf S RGEL TR w P o By e Pt et oy hesre = 1
and ¢3) witer gsaibe @bgm;rierlcatlpm ocliol adzﬂﬁs'e rt@ Ghod\ﬂ:ﬁtb |f61ﬁfayori WOthe fundesired
0 c 1 S d t
ligdAR:E3. Ofp, g%&glglld{?éls GARe RSl MELDST ! 1,an e ?a% Iy hig hgggaﬁ.é)' 03 M.

forma | or other 1nt a ecular &t
The seactieg iemperapie is Prefosablyoviipin 4 renge of fem [ab)alloe]s °Pgo i °Crend the

reacﬁdngiﬂl[aﬁmﬁxs vt o Iﬁlag%toaﬂblﬁ aBou P bords ©3BodP B0 HARI F1Q%5dentity of the R
clic imne. The first reactant |

roc
gmuﬁf 5 tgarfﬁ?lf §se‘§s°£\‘%%dier§¥ﬁ“ﬁl%§"’e éﬁ&a‘flﬂ% lsecond reactant 2
conprises a dial dehyde Such reactants 1 and 2 form
'Exarthtl8 BobhioMah a desired reaction
e ;51 %mrﬁg%at?‘éyghé%ﬁ)ﬁ h%esmn (;Jogné’ Woensation reaction of
one nol ecul e of 1 and one nol ecul e of 2, form ng a
[0108] l&@ @ﬁovv!/nnﬁqefﬁg@g hat @vo%&ﬂ% t A% caﬁgngvmgd foft ?o m a) macrocyclic

b %C i zation of Sal l'inear interne ate
oropde FRRGUNY- hiE Fstiedtant Pqﬁpﬁéesea)wbwlmacw @dgmwomd Iragtent 2

compri3esnm L, Bﬂﬂxydr&@e plyﬂld'i&arSchK@Edﬁﬁ di a2 @k 9sHChe 'm%cr@«ly%l‘ﬂ: boronate
onmerization in

her .undesired ol
com ogﬁc?n ﬁ}ﬁougﬁ) a Gdeeglfeld 55%0 onomtkgwgﬁél?aé c%mp(rwafle %é c?,pdgnsq_t)on rFEth‘Bl?f[’f one
molecyle phd ap;t act mgeculsf oft2h ﬁanpingfaemtnommbemfetnﬁbﬁxatetﬂlﬁluct 3, (ii) desired
oli at10 ch 0 Ghie ia arr1ob rr1ne e
lgo?rgﬂy o ﬂjgfsg“ %q r&&ﬁ H r?r?ﬁ & s‘p dF%)SC g?rﬁlla 127 8 ggedt {z}lkgomer 4 with

sol vent system that ‘con
oligymsEgatipth QUI?R?F e fvheredt S0 anil ifigf) cyvéizatiomof baidy devitdeslizgahe 4,

fmmﬂng&lﬁbdieared (bgl)onit@fng(ﬁmyéiﬁ: c@& $hies C@u&%e%%@%kéo@r{er 4i ds susceptible to
funh C|I1tda pq se- srtrrgaralono the cycll
rBgEE ’ﬁ?’t"ﬂé‘@ e Ay irbde gomersWith 231 i near
i nt er medi ate product, and undesired oligoners 3 (where
n > 1), and (3) water as the oligonerization control
additive to nodul ate formati on of the undesired
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oligonmers 3. The concentrations of the starting
materials 1 and 2 are preferably higher than 0.02 M
wOheooreessshi on tenperature is preferably w thi nPaTan®s/005028
of from about -15 OC to about 80 O0C, and the reaction
duration is within a range of from about 4 hours to
[0&09p U pia&ichng W the prickdt intkerbi, thye a&fveidhﬁnlﬁdgé’aetuﬂs b tel@ried out in a
soﬁr@rqe nﬁs? S 9,&3 C%' k1)1se d(()(f:lg %%hﬁacggrpgiﬁ g% the 6%1{31{%5 sHlaertt %%%’ohﬁsg Starting
maf¢ripler] alnfhl F(B)gfgn@m?'d@ as thmgo -saeat falnfta@htitlramdaSQ-smmtldm@f theexklic end

prh&kt £ letﬁwstﬁmrga&gt&%c lnbﬁ‘mp,gs 9&%&1@%&&9&1{&9@' thJ He%n édl S18bmer 4
react ant conprises an ary boroni ¢ aci d,

(Wgesnd) raé%%‘idﬁﬁﬁbl?"ltgﬁﬁﬁﬁ M@ge g D, aad ) it w&}ﬂ Oh,awquaattwe control
adBitied tof R@nRRL e Iorﬁiﬁtd)n 2f Gadesifable rﬂhgdiﬁn JBTHeOR Y Ehirations of the starting
m%%%rla? qaatn(? 2 nPe?erarf)? ig Ero tﬁ%rebn@al.\? Ie'?)lherrgag:tlonﬁgng%:lragufre g%t%e?e%}g/ within a
mmwmmwﬁm%@@m%%wwmmmwmmmmMMmmﬁm
abUBQQ{EEE ltOCabblﬁtGg "hE‘[ﬁQ' ﬁle?deﬂtﬁt? gH’ﬁé A;ggrm(pl 1E )he gﬁr?e' ds %gscrlbed ereinabove

omeri zation such nononeri ¢ I nterned ate product
fosthe SFoHP WgExameléé1 Pnéérs BRitigBikeradded ijaten bigaks g6 Rpien-gamepioend in the
oligbire4 arithe @bt mbdMIREsBhebligondtizatidf badtiohd. ) cycl i zation of
said desired oligoner 4, formng the desired boronate
macr ocyclic conmpound 5. Such desired oligoner 4 is
susceptible to further undesired oligonerization in
form ng undesirable oligomers with n > 3.[0109] In
practicing of the present invention, the
Bxatyolpd: dléssty serepsdaidiormentien efviectneyatia Peionste Gerepoinsl a
solvent systemthat contains: (1) dinethylacetam de as
reacting solvent for dissalving starting materials
[Oil 0& rfdgu? 7]?( sih)aw:f ¥t Higrratirs Pepsess s frging dhe\paqrocyedif boronate compound in
add#ien toi the’:’qﬁrbcf&g; qekmsahs Eparai, @heréh the Iaand:lya:dtdn@ 16062 can be used for
fopmlfl%h!le n cro%ycloc borcaq% Sco%}gotulfl%% t es&u%%: g}a?m%s)ef asngeﬁ%{rge A;llnCE\,’\ﬁﬁ%?l%3 with
they excelon that @ymm@emswabbiéwmrl gomet s @m&goerlenzﬁlorsyqntralndidltwe to
m&d?ﬁl ate“ ‘ﬁltn% 1orﬁ§f t%ng gnd@l:lf'aglg %ﬁ dn@ﬁt IIIQ rthlscx%?gtl{n? ltlllea‘glqéot ﬁyYﬁm%] glterruptes

| at ormati on 0 undesira onmers
f°€’éﬂ%’é it rfa? i RoFRE-nifoseth dcagired £qrnejicpmerézation gnd| theppforp ragdalates the

ol@ﬁﬁ&&ﬁtﬂﬁ' Vea&ioﬁJT er P}trfalﬁl@ . Q2dMaercki €pr6v8RE T ddaffional control over the
erature, |s ferabl%ﬁﬁn ﬁ_ range of from about
ll.t %LII‘?

Ohgi‘g THEg 6eaétﬂf’6lﬁtt (?)S Heava ction duration is
within a range of from about 4 hours to about 60

[Olﬂﬂi rlﬁlﬂ%e]‘-g rﬁlkt({ix eryf g)z%l\l/ng a?J \!vqge%rAgn t%rtlgeld%s {h§ of;ngo%xfc' 2 1(])n coﬁtrol ilddltlves

fot hioxs effeciive imodulatioh ef thd @Egbmeritatipn t@n@akss It healslgorrltbm tbx yegeanof the

pr@s@ﬂqn%ﬂtlc;nhg a@ci bﬁ%ﬂr‘é raﬁd Qen@(léj wEt@Pfo? E(Qﬁr@hr%lofgéj l)l?éofﬁ%rdahﬁl reactions.

%onerlzatlon reacti ons. ternative
R‘F’F"d X wafep giriveg, thggpndspsatipm rﬁ?ﬁ&@oaegi @rqthss&fszléowmfammeﬂc
infeBdciBfe Fi gmmer _i'ta)r%ﬁﬁ\/ﬁycﬁ(ﬂysa;' (Kf&ﬁ&@drd)r)l@(y@erngibﬂ&ssmftﬁkr ollgomers and
formng t macr o ate oun n
i b e bR PR e E TR et B i en
same reactants 1 and 2 can be used for formng the
C ame nmanner as

=RELACY EhienRpURBSL SR S are TR

pyridine, instead of water, is used as the

[0@12'] QNBbhE 8 Fighte @@nwoqleacaaqg i1tdnd© &R vyl et Brrfify MBa@cyclic
of "the undesirable qgligomers. In this reaction, the

caﬁﬁé@amﬁg, FORROH. Fﬁeéllﬁfadllﬁﬁ{ the first reactant 1 comprises a ketone, and the second
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formati on of the boron-nitrogen required for

ol i goneri zati on and therefore nodul ates the
wohk@onsssp zat i on reactions. Pyridine as used heCeius2005/005028

provi des additional control over the oligonerization

reactions, which is not available in Figure 7A. [0111]
refetant hevmprises apyetals; ehiof an)fﬁr'trﬁhenﬁacamszblfwaztlﬁ[ﬁ]}@/&ﬁle h&n}hbﬁﬁﬂthrough a
O Qi PO O AL, BP0 a2, Gl oo
infemegligte yradyctinpthihawidh éz)s%msé °b$01rteh@ﬂptr e&eush niongrerici iptrmediate,
fofnﬁngad Chief)éet | dlip6tRer B Cith TR NRLE Muh B FO00E:T QnkR%h Ehﬁ and (iii)

Rermoval of water drives 'the

tjon reacti
°y§1 R 1L zﬁlﬁ% SRR §H’&r%‘ihée’éﬁ?<§/cl&e°e@ﬁﬂa§rcﬂ? %S’ﬁ‘PB‘fnd 4." Such
detited olipmen@rid dsd sybe@ptibiedio HtreheSundbsited bll%memzfatlcﬁf i@\feli undesirable
olfY, &f%X§ﬁ§3Of the boron-oxygen bonds in the oligoners
an Imts the oligonmer deconposition to the extent
onIy caused by boron-nitrogen bond disruption. Exanple

[0513 ﬂ&kln@ Rf BE pNRGT Be3Ab, the GBdvVE4EAHTRY LB B gﬁrﬁg QHH&& out in a
SO% shown in Flaure 8A, two reactants

el‘l’U %tocoFtalps f( b)rcmn Bylzthltémﬁae% Be Wpt}ng solvent for dlssolvmg starting
ma@lalsx[a4d p,)(ﬂ)rfﬁﬂnamma AP B@isohfﬁmﬁﬁﬂ thdilratng phast-KeparblidnSif the cyclic end
préa%gt%tfﬁ)r% téleé sstgrgn &étg’rlea?s 1 amwz1 tg n(?e(‘s:lg%n?%t he,? E\gh%%%gg 25‘@?’?‘ esirable
Olﬁﬁhﬁr&{“@]ﬁl}w?rﬁl aed Qmwgetuan thetetrilguig cantcbbagenteampdeeatd foomntion of the
un@@tr %ggxpé}g @ﬁ’é%jzeﬁﬁﬁroni 6f)thé:§?g}grf‘gq§§ér | Jnggcet'ré B\Jgfe&t)ly :l’ugher

mng a nononeric I nt er medl at e 8
th@ﬁ’o%rw Theseactian fepgeratyre; igpypieiably atithiars rerfze lEPM FoMb B °E do about

120 A¢ emaedireédeon cfuﬂfufﬁh ROvitirteShde @ 10k 808% rhm;i)rs W zibbutd60 hours. The
an

i zat i nunbe our (where n );
Ide(nltléyl%?{ﬁeg}ﬁ 0 &t eosﬁmg?s C%%ﬁrlgedd@? npkoye ’SI}%XQ‘B‘H%} 3, formng
the macrocyclic calix[4]pyrrole conpound 4 Such
€ atl © | & atl Trole oun
B o TR o B B P MR EU R el Bound
oligonmers with n > 3. [0113] hi pract|C|ng of t he
[0 DI P FRhte BE‘Vsﬁ(W;@ an altérﬂﬁlv@tb%é@ss 465 Gdrin gdthg %Gltokﬁﬂé cgl??%]pyrrole

be cgrrlg out in a sol vent Sy stemthat contal ns:
copporat yAddE R trheRsosss qe??é‘b‘idé%\E’lgPrﬁ FAstsheydmt diffgrent reactant I'is used,
wf(ﬂdh&ﬁﬁsleygdﬁgatﬁinaﬁb |dﬁgrdﬂ’a¢1gbmalzsuol beptelduét (i.6.2hethQonasiad e r water)

sol vent fo t|n phase-separ at i
bl Re Bl TRl 0L B ohil o e PR RA Srrdiefe o
m@h@wﬁﬁmwhe0@¢sumbdMUbD@gnﬁm 3 (where n = 3), and
undesirabl e oligonmers (where n > 3), and (3) water as
the equilibriumcontrol ?ent to nodul ate formation of
[O{Iﬁb Taﬁ geanlaprws def oneyirating de comice mefedals, differef olighaerization

by§rbdifcfs [ cﬁgbd@h&ﬁtbcﬁ |e§abﬁnga<m§oﬁerﬁﬁtﬁ>n RESIEH PR e 'oggtﬁr[er&aﬁ@fp control

The .react nperature i s preferab
a3 ik og B S BT 6E e kB0 e 20 Bl T gl and
the @igarhériaatiod woratol akditives fod dpHinizing tean@@cyalic proQutial edtkistént with the
J L0, 2Rt The identity of the R group
mﬁgﬁgﬁgsggﬁe a r%%gg&g %% her ei nabove in Exanple 1.
Exanple 6: Alternative Process for Formation of

Ex%ﬁ@ PG hdribn Sl AR i dRlEg.Compound [0114] Figure 8B

shows an alternative process for fornming the
macrocyclic calix[4] pyrrole conmpound in addition to

[OIIIH]E AI@ RS@SH F@ﬁﬁ@r t\ibe@ackaﬂts Fti 28815 BarOAd, uss8F Bidhtidn of the macrocyclic

t 1 is used,
crown etﬁereﬂl tlirst reac an% 1 comprises a diacetal, and the second reactant 2 comprises a
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whi ch causes generation of a different oligonerization
byproduct (i.e., nethanol instead of water).
wQans@gsssnt | y, met hanol, instead of water, is BESEASa®35/005028
the oligonerization control additive to nodul ate
formation of the undesirable oligoners. [0115] This
disextaniidd, @hich omsfotnnthe nlayrocseid Eowvattharghrblph astesiret] ir¢agtion pathway that
ial e [ n
B BhEr Py Fegg*og%ﬁfggﬁe’l‘?.‘egéf‘.‘%%@ KR GRUELE of 7 cBfine o
m@lpmﬁrecrlétﬁlﬂneéllaﬁe gpendett ok stown); €0 wtigamerigadian of S\vésmoraﬁlarmm@rmedlate
pr&fu@t' Rakihd ¥ dskéd digbndr3 Wilkeol@brherb@dn At by wdWEEE n ENE and (iii)

table s materj als and the oligonerization
s t%ed%ﬁmmdv@%o’rm 3 St DY AGCPHEN BT EYE| Gogpound 4. Such

defired @ligdnieO B is d@NBicsfitidbiet to \drthhr dnkdesirpd dligoingizaticarial f&ing iuhdesirable
ent invention. Exanple 7. Formation of
01lf%élcro hgrﬁ% ‘own Ether [0116] As shown in Figure 9,
t wo reactants 1 and 2 can be used for formation of the

[0 WQP O EM&IcE 6f fE QWEbnﬂnb&ﬁlon Tlhzeabme[cﬁ;crlﬁ&l%e{cﬁ&k can be carried out in a
nprises a di acet al nd t he second reactant

Solalarﬁﬁw% &haty gentadnst ga |aaf‘é°mmh| % Hhe Rctiog ok ¢k éorrpé%%% dpej garting
ma¢ralan aed Der) fbianiig ks he desilvetdor f@xﬂlﬁﬁtln@ phadekdpivationton ak cychc end

proc%rc.rtpt tjrom t%e stgﬁn?l%lpgergaﬁ qs a%& b,ztﬂe éesue %orr]rle?%{)\%lere i %} anlé undesirabie

oligerhay (v@dreat e 2prand (Bta pixote shayenie anflinicthand]iag dirveaghiibritino pontrol
aggdcts %u&gﬁum’]fgﬂﬁacubﬁ of H{qulﬁg éb‘rlg ﬁlgl?fhs}gu%e CEI{%E afiShs ‘%f the startlng

desired ol goner onmeri zati on nunber of
RS l@ngy 2 are meferaé?iydnghei than GQAM. | The rqagiipn dempergbirede grefe@aly within 2

rafte lo QSR Eboat 15 & #¥1aB&ht bher, BRChOCNEibA Gur&ioRWRviRInh&knge of from about
Such desired oligoner 3 is also

n
4@“@&%%?W3FQNF% further undesired oligomerization in
form ng undesirable oligonmers (wherein n > 2). [0117]
qug Q@q;%hﬁgngﬂakpgp gsent i nvention, the _
escri rea i'ons can be carrled out in a
sol vent systemt hat contalns (1) acetonitrile as the

[0[ 1%?9% s‘H9w1§ ol Mgg% rlréa ?ndr snEEleSx%QJtéﬁ'te 'ﬂglaatt ggn;\%{é%ré fgé@gdé@ﬁﬁrﬂaﬁlleﬁ by a’

g iopry .gwglp A iEh o e S B o rgtion oga et peptide 3 with a

thiolabreheClinkdt thribGm dyE1Ratsoh & bilch JeabMite MhékeSctdnt A Rdsudoeptiteof undesired
[ desirabl e

esired aliganmer 3 (where.n = and
s FagsirarSon HAEPe it Bple Sthrer 2 R0 o of “acet one
and nmet hanol as the equilibriumcontrol agents to

[omﬁ Uh ﬁ?a@tlcfe QE 'ﬂEtdregéht ‘?Jveﬁtf&ﬁ‘ #d 91%% 5e§é’rlb§d Féaéﬁ%ﬁ’%{ Be caﬂ%ﬁ out in a

trations the starti
sopypprteabibhgt chitgjhre (1) b agyeis @@Nm somén Pf@é@ﬁ‘? oH 7t4elnwéferraatthj=rreacﬂng

solv@nt%r%ﬁs@tﬂﬁ@é the %ﬁlﬁggﬁat@ndi anpe (thhufﬂhgﬁfﬂ @Qﬁ’é@qui‘hg@uno@ntr@l agent to
e reactjon duration is. wthi

0C, _and
m?cgﬁ ef°8?at‘f"? Shradseise chiewsty &+ 4 apwErTaten Aot §tartlg% érl“ffﬁr igl 1is
pr&ferablp higkd: thamo. O(ﬁ 1 My Thd reacBapibhpteatirOik bitferasy veithMrangd of from about

-lg I’(gté a ou%? nk%' rf(ac%o d%ra?or{ is w1tﬁ1n gtrangego I;nlnségout 9 hours to about 48

alh e erm na oester group
hoand Na cwcrivmnahsetl héreih. glstgasdpsoa\@ntumalfchea‘s @y uyed foofacitithtirg phase-

seﬁ%ﬁioh Gr € %c‘hg ?ndgprx\qjutc’!b ﬂorﬂ tl]ﬁe(%lta‘?t %%?erllal' lnéﬁﬁ r‘chet Lth'a&}fgchohgomers

[1zation o sucC react ant e reactant IS
T@dge@g‘rp;toif Bred gpun s O(él—g(}l—@@(O)NHCHZCOOH but may it be any suitable chemical

moiety appropriate to the synthesis of the product desired.
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self-oligonerization in form ng undesirable oligoners

2 (where n > 1). [0119] In practice of the present
wOonvenesssm, t he above-descri bed reacti on can bectaseiosdosos

out in a solvent systemthat contains: (1) an aqueous

0.2 M sodi um phosphate pH 7.4 buffer as the reacting
Exafply @ Fornfacion @dilaRietotinQinkéeBistcas Comgumat eri al 1, and

(2) thiophenol as the equilibriumcontrol agent to

modul ate formation of undesired oligonmers 2. The
[01261 ée shavert in diteucst 1 1 breo xactantsi ngpdrfagae e apedifor Hrping preraigizglivm-
linkdd9 Bﬁf/chﬁ: héUIlﬂpQurQO]- é\ﬂemﬁ&ﬁy I @RCHIsPNedcBNPGr 84rkliBes! 8n (imidazol-1-

pref erably nge of from about é
yingfytiperigie @étheéﬁ@né § FEC 4 COP BTt AR B bWﬁ“ﬁu"ﬁ’ ich can form
thd i@ eolidh- 1fnka1m1@bw&on2,mhﬂun@ugha cahimutreadﬁonrpatmsy thidocomprises: (i)

S. use | nst e

cmbcfe):nsatéolsnvreac%lon of o&e fmolecHﬁaCI far%d e mo?eml'g]le %P i Vfgtjgn rae ﬂﬁ%m termediate

ase§epar I on
pradne (ogtcibpenenid) preibatian of3said bmalt hvéerrgcdeﬁtet Preguatian, efplirramg g cyclic

int@daikd groﬁ&q Sth Bﬁ‘edm% strHQIE ! ot éimwff)h End (gﬁ @&dh@]y cy@lﬁza’&dﬁ%f Fhe cyclic

group is - CH2( may be
intgriyiediap Prodech %ﬁp@h‘lhe %P%Plyma%%wcg? B @VWP Fiag pigotures.
TheflinkdR Qnt&*fn@&ibt@tprcﬂ@c&hs[ E\ch@ﬂﬂm ndBrgo Fadaseddi @igorﬁérlzatlon in forming

unficﬁlr%ﬁz ol %f) ers %%g?g%g%{éﬁ?f the_l_cyglﬁc dntﬁrmceglﬁte Breolilll% 1S &lgéf) susceptlble to
unflira dhgormmmtwn thefpmdingumitigsinédendig domecs/ (o btistovod Wil Unwlstructures

Specifically, the first reactant 1 conprises an

(i m dazol -1- ylnmethyl)benzene, and the second reactant
[OR1E dhpreptising the mrme@mmwy ihy |gbave-dpreribedsactipne 3 heotarried |9at in 2
solvBHt AaEQh At driaMs e ) RiifefiSA fona@mIINR URM rehiin® UGiRend fetesisbieidg the

reaction Eat hway t hat co ri ses: g h@con ensatlag the cveli
st ting At pls ATSToRE & tRe fS°IIe"éFP& S PR of the cyelic
enfl @foﬂﬂtcﬂg fidmltheWe-Rtingi nitepin AN s and Q(dl]l@itlte(ﬂit(dtateadn@inﬂé ithe undesired

%18%1%{ cli f ‘? hloe? %1 %f l)galélqgl | 2 ?1ra lle r(‘) a?\gev% ﬁn% struclures :ﬁld 3)

brqrrmée #si th’ﬁgqulﬂlbmmt Qqnerol(ag@t togimﬂwnt)e 'fOl‘alﬂTan(O[f he )mdeg}rab]q @hgomers either
hn%%fl %lr Iwgtﬂgfng Lﬁturers h &né X&Jcén@raﬁo% &f HE gﬁlﬁﬁ(,ﬁm%wp Etndt pa:rfa Qfemrably

azol 1 um1inked bicyclic conpound 4
highiepgars? P3Mt (The Esactiph EmppTAlEes PrﬁfF@Plafé‘fd‘%Hataéa%F BEIUE’B a‘?ogf -15°Cto
ab&hﬁ@@ﬂf laRd Be tectidh d@u@R iLWiEDSA faBgt OB lfloRQB®I U hairs BAbUN 168 hours.

TR ORISR et AP Rbf ndet e
th& syatheyt df ke @rokiact uestetss tigell io [Exayapieel.i zation in form ng
undesired oligonmers (not shown) with ring structures.
[0121] 1n practicing the present invention, the
Exalnpled 0-desuatioheidsceasrdlic baptonean be carried out in a
sol vent systemthat contains: (1) dinethylformam de as
the reacti ng sol vent far dissolving the starting. . .
[Of2d b Hpsirated nifeyre 1¢. singletepipat Jdh RIS o FRAERYcfagie terminel
grﬁ@ﬁénhiah&fh'bﬂ@mﬂmgﬁmﬁ epddealsedofor @imink eheaiaetocyrlie fdtone compound 2
h@vgtl Fyg qaﬁ?rbr nhtrga?:tgrsfttlar fj;lusrl txmat(ﬁ éncﬁeis}i% éisstellrgglcljglo:mgle %ﬁonaﬁdforming
ur(dbsllxglﬂerehg;)n@rs(aAh@heeldmtmy af) the &nglouphie thmsds iap albdceabed heremabove in
E)pallﬂpgqrrers with ring structures, and (3) brom de as the
equi i briumcontrol agent to m)dul ate formation of the
undesi rabl e oligomers, either linear or with ring

[()Sfﬁjt] u[ﬁtp‘rgcﬁ&ng thb g)re@?ém GREHbAUthORDvdesdribed feh@oh icabe camed out in a
material s

2 f th
R E T N A L R e
of fromabout -15 0C to
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about 120 OC, and the reaction duration is within a

range of from about 4 hours to about 168 hours. The
woOdesstoessfo of the R group is nethyl, but it nayPO®Us2005/005028

any suitable chem cal noiety appropriate to the

synthesis of the product desired as listed in Exanple
statting Ea@admml E (A)Orornfaniideeds itencoablvévia €ar dejitdting phaae-tepmaratidn(f 2] cyclic

en@gr | uct Y %rto %Be galtrg%(rﬁ%itg%q £ at:lt?t’h %d%éngﬂ}e Gl oﬁf%&tsa(xlfgeé t>hﬁt and (3)

r1Ses a car aC|dterm na
meghahelr ast énemqqéﬂbmgn msrptrcd aager etousedylatco formetrqfh pigtheheligomers.  The

co%%aggy & thelstd trga?&wpﬁ%l@fémw%lgthm t@ahig)hl My Q"hé #adib©Rmperature is
react ant IS SUSCGptl

PR o bITER S AOPOR T GrATRY GRSt bIEE ot iBifaig i
raske ofl fén hudeiHt okt t@fbotittTe héurgr oup is the same as
descri bed herei nabove in Exanple 1. [0123] In

practicing the present invention, the above-described
Example 1 3:Glorngéipn b rplanerbtiodylenstMdcrocyeles ol vent system t hat
contains: (1) dinethylacetam de as the reacti ng
solvent for dissolving thestarting,
[OF B rfeeifiares B Elehied SeEBAEAT | (3 CREses Fgﬁﬁfﬁgm ik for forming

th® E@ﬁ&' e‘ﬁ@ﬂﬁérﬁ&ﬂxa@ﬁcﬁhc Edﬁﬁaomd&l throughrdiegie® ebagion Bathwayrtha: bemprises:

(1)( \R/ﬁ A n%tlgna t ?actlcg)n § (%{] dmo eicH 8sn 8?e13| Foabllng 0| ﬁgrggeorl%o&er 3 with
olizomértzationag@bdr of gx (idel nat B tha isrvescepdible tf futthpe u@ﬂewgé rrligognerization
in f h%f é?lg%ﬁ%%kaothger t&&lt}H@S %ﬁlﬁ _Iﬂgzam &'shi@besited ctigomer 3, forming

an 0 he reaction tenperature
an%ylpleeﬁlmé@mylawqymwo’ap?uaﬁge of fromabout - 15 0OC to

about 120 0C, and the reaction duration is within a

ran of from about 4 hours to abouyt 72 h , le,. .
015 TR RSt R OB 1 aE Ay i PETE ONlE P QYR & EOg poains:
(ATGEhGVRe IreractEiggs!drvent]f& dissofing gheestaréze matatial I 4rkdadatalyst system, (2)

nlgp%%ehezaesst{xeﬁco -Solv erﬁ%r%ﬁ(ﬁ%&mg gﬁlagl &gargtgﬁ of %E @cﬂﬁ e&dl'b(?%duct 2 from the

ene nmacroc
stekgisg masetiat laal@tdemd pmohwa%/(vthhlgp —é@,mpqi thg egdesn(eﬁ ))hgomers (where n > 5),

r?il (E)Q%(Igfn'e z8dk Qcﬁulfbﬁﬁﬁkérﬁﬂal REnt s %ocﬁﬁﬁte&&%{aﬁ& Afihelindesired oligomers.
ormn 3

desired oner with i.gomerization

The aesesnirafionseixthe m&aﬂ% ni%tma'sj iy Hr§1ef%b§f @%@‘? %o eMt oThe reaction
tddpErhfRY is gﬁf@@eﬁ)lyr ﬁﬂn@hlrgﬁﬁﬁf fr&rﬁfab@lﬂ -isrect ‘(Draibfblﬂl @30 °C, and the reaction
undesi rabl e oli gmers V\%h n ut24%0uqs (ii) cyclization
dyption &3 vihifasieRas 9T BPT goomkt 1™ R HPHZAG SN aryI ene

ethynylene nacrocycllc conmpound. [0125] In the present

[619%’] A te%rr?a%Vel}/ r%hﬁ;c’ {eﬁ %ﬁ Eén% @B 9.? 1r§9{owe§c‘%y§?é1!ﬁ thlatr}:oﬁ‘tams (1) CHCl,

cont al ns: t he reactln%
asihk wadting m\rentjﬁors@sﬁbmna ghetstaging maleridl d gndestabist syt agfhe) 2-dutyne as

lfeag(ﬁl%l%ﬁﬁrln S{yoﬁfrﬁnhgeﬁtﬁ)to MhdabiRb eRZRRen 2% hbameQnsn \bﬁgﬁmers The

acitlirtatin ase-se 1.onN O Yy

cg,chrarl%qn o tl’fersgafﬁng Wé'ltegfﬂa]r]f Pl%% aﬁ,&th&hFr t];anloh()%f lﬁ ‘f%‘e ?c%on temperature

1@;£réfgﬁwrﬁ’ﬁv1tﬁn éwiﬁgcf & fﬂ)m—ab&)t 15e00do tvet A0rtdesid tiedeaotionglomiemsis within
87 |

‘({W Pfgliror%labé)H{ 4 Pours nt8 gxé?ut %4 P or W%é)tcl%é?]ﬁ]% 1sqﬁé§ J}rl]sj? élg Il*émvent removal

n@ktiogd dereges . forT faeilitme phrese-swpirdion of thenevcka ard prﬁ@chatfm e starting |

rrgatenﬁls Ffilg A ﬁl‘ie@lmzcﬂat%r?&r 3, tNIHQ‘@n 0504 M unlibiged 8860608 where n > 5.

ure 1s preferably within a range of from about
-15 OC to about 80 OC, and the reactio

Example 14: Formation of the Macrocychc Compound via Mlxed Aldol Reaction
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duration is within a range of from about 4 hours to
about 24 hours. [0126] Alternatively, this reaction
woameesssarri ed out in a solvent systemthat cearaiSz®s/005028
(1) CH2A 2 as the reacting solvent for dissolving the
starting material 1 and catal yst system and (2)
[0 127]bm ylmvnas Eﬁgmea g uwd irdactimnsm Conibldelydgent (b clikeook)|agt eed for
form(i)n cﬁ)c hc %p?tﬁﬂeﬁl%({u d&lrécg%ggﬁol% REI that compHses (i)

cen Tation o {_;1 materi a 'S pref
co@p@h@m redstion Of Oup Wplecpipeoty %?H‘c istoigactaairprst eteuneleque of said Second

reddba] €@k % M‘Aeﬁhin&nﬁedﬁa@@%d&f Sfd‘/l@l”blégﬂéﬁzan&ﬁm%ei Of two that is

about 80_0C, d.the reaction duration t
suEie 6F MbrPABU HENGUFLSE o dBBURE SMeTHFs IApe, and ()
cydliaat®o bi/@fitlines intemediatt psthes thrmig b waabeycbn@u@bundetabaogixddsAldol
realé“f’oed for facilitating phase-separation of the cyclic
na- product 2 fromthe starting materials, |inear
|ntermad| ate product 3, where n =5 and the undesired

[0k} 4ORE En%se%t @b ﬂﬂs feaction %X@méh Sutlifta sﬁ@émsteﬁﬁhﬁfcoﬁtﬁlﬁs (1)
Macrocyclic Conpound via M xed Al dol Reaction[012

dirggfaylisetipideriog) (ice reaging tspkyent efarc fha%e{vglglthf StagHing | HEFHR } aa%& 2)
fordafnile €t {ﬁe'fc@&ﬂ\)enﬂfoe fadBieting hasefopanating oBtheraelio ermimcmct 4 from the

sofBhgags et P pRERb £ Fagh r PO TR il g
an®{3) saiedasfthe slulhgbeum t:emlbl @ad tomedulatd BouAtien gif ths aiddsinble ohgpmers
whre%ehci @ntl“he go%{:érﬂrﬁg)n he QE?&% hﬁ%ﬁ%&ﬂ? gﬂdai § pfgfé?%pﬂlﬁl%r YMaltl B.1 M.
I'gomeri zation nu I'S susceptib
The gregtiea tempargiies ip agfeeb ygmbm rpngeiof fom AbgUbT A ﬁgo about 80 °C and the
reddiSiERIFiGDL QitRh b SRPREFomABELt ¢ hévks 16 Y6t @aien of said
linear internediate product, form ng a macrocyclic
conmpound via a m xed Al dol react| on. [0128] In the
Expihfls €N Foinfati@ndfiPomphyrinbged reaction is carried out in a
sol vent systemthat contains: (1) dinethylacetan de as
the reacting solvent for dissolving the startin
(01981 ewisiadve id Figng 12, a iagyocyadbie merniyeinogas canthe famed by wsangttwe gspctants
f(é?lc hlhéh%@et) | 438 pl@@%?rré\i%pﬁﬁcﬁgﬁ QN dered RGN Cﬂa’ch@za? Nght comprises: (i)

he starting materials, linear
copq?p@pqpersarcgqréoféwg énpdeeules of et f@urrfnalecgles %lfl’?d forRige & lipgapintermediate

préﬂubt@ﬁt_ﬁ%[@on’i@‘r’l%ﬁn BurstbePof fautGhaf 13 bustaptile to&SrtHehﬁldesned ohgomenzaﬁon

TR R T
magfocydiie peplasitdgagcomboend. al s 1 and 2 is preferably hi gher
than 0.1 M The reaction tenperature is preferably
within a range of fromabout -15 O0C to about 80 OC,
(0398 In Fre present tnvention) (ikia raagiian can bgjcatyipdhow i & pRyENbIYStER &t contains:

(1% Q%&hyﬁcé@e%—i&es ad %eakﬁ’dﬁh @&v&@ UbrS dlss@(@@wtﬁtlré5matgl@zﬂmt 4nlre, (2)
of Por phyrinogen % shown jn

formparidscay dle - Sﬂ]&?“,s Fﬁfrf?‘ﬂ& S P@g?]seggatpgp @1 l?g(i‘ P{Qd‘{"% from the
stdr@RGhapeibs, Ancafintemhedityp@ictanehezs a3 pyd e uedesitddrotigigiersawhere n

T Y I ——
3, wbkre 0 &l 3e ShefonBentriitmn of thy startihg maeialsilmpé? ivwdifatdy pehsuibet 0.01 M.
THM réalatlo(ﬁl tér%i%%é %?ﬁek&% uﬂiﬂg& raﬁge 0% 9&5 aﬁo'ﬂ@tw bSto about 120 °C, and the

suscep esired omsrl zation in
reac@prmiijm iFchEthin atgnge oérfrp@@hw 4 howa abquff §0 bapet i Rafdepity Bffthe Ar

oro@ f 4-iQRhedyNERT BH 3fo8p Y AAYE! maf BE BF BEY Suitable chemical moiety
appropriate to the synthesis of the product desired.

34



macrocyclic porphyrinogen conmpound. [0130] In the
present invention, this reaction can be carried out in
wa 28lesssd system that contains: (1) dinethyl aeeraszas/005028
as the reacting solvent for dissolving starting
materials 1 and 2, (2) formam de as the co-solvent for
facilitating phase-separation of the cyclic end
product 4 fromthe starting materials, |inear
Exia‘i‘tt’lérl?ctgatng’t‘%n RS where n = 3, and the undesired
oligoners where n > 3, and (3) water as the

[0 E’qg & slsﬁ)({ aHHF %Qllgtlg Qa.l ma%g)%%\b}%c k%rHHQéﬁ% .@'}neoeff&fng@w t%ﬂlg%o teh@ants 1

Sire he concentrati on
(awfaldehyde)s prgh 2 | quremctlm fraygh aaéﬁdlrezi reactigp grelbpvay | thet rogRiges: ()
cohdAtilh Bctib of RS nfoRREILS CQ ﬂ ah@ITRehtdlcof 25 fphRE @ Niakk yltermedlate

L
inabeiitg uﬂdebl@ﬂbfe&llgcﬁn@;)@nd(nﬁﬁzc]mamf salhineprdatatnetliipte pfodtidteforming a
.S 4- henyl and the R group is H, but,
macrocgCblc reo?rcmarene(cmg?()%zﬁ&)e chem cal noiety appropriate to
the syntheS|s of the product desired. Exanpl e 16:

[0'1:% R e Qs 1FERBR.Ghid 288 cgrpge?bHrled\SutSJﬂ @‘Mlvdnﬂsygﬂe@liﬁa@ contains:
a macrocyclic resorC|narene ca f or med % qu(m

<1a véenetfé/&ett%fi% ay theafraciing sAyent o igeo méasttﬂé%go PRt ;1 an

fotrhbrnﬁ&bgda tRe @aBive dorT fRAlRkting Phisatdpmarontoiste cydivpnd peguct ¢ifipm the

on ensa& gn reac of, f

nol
St?ﬁBngeIBﬂ?r ar21ntegfng:d1ajt’e]: H)rodgctl(%;'lhv}é%rﬁ n e<‘3u Lr%su gémrgd a%gmgggrwhere n

it er mer
>iatd (3 pivateraprthe iequalitiriom cnmjmb@entocp' mf;d){,ﬁt@ fotyegtion &f the undesired oligomers

3 %%I%%Bts' b,e c&ngerftllafﬁ'i&nrb? fhe Qﬁﬁ‘iﬁgtnﬁt%lﬁ dn@9 'IEE;ﬁéfzrahy BiBhdr than 0 01 M.

orm ng undesirab omers, and (ii C|I2atI8 (9

Theawmrt BRIty b rafBR LY it GERFOL fromat’ch’% tlg G to about 120°°C, and the

red&foh Qﬁytfo'nhspwﬁlﬁﬁﬁfaﬁgd'ﬁ FRBEHER AOuE 6. abbid $8 Bdurd. MTHe Rdentity of the Ar
present jnventi tion can be carried o

n,

gIQuRs 15 Rekh b B@g?%ﬁtPhﬁvSE%WF&&ﬂgmﬂfqﬂa%ﬁ%%?ﬂmface?aﬁ$§$5Ofme
p8duct fkgirddeandddn@Esmpkant for di ssol ving starting

materials 1 and 2, (2) formam de as the co-solvent for
facilitating phase-separation of the cyclic end

ERdnfpiLITTt Fodmiitton ot Mh@ogtlarHdtangpeprahpini al s, | i near

i nternedi ate product 3, where n = 3, and undesired

ol igoners 3, where n >3, and (3) water as the

[WaHi A Hhobain Bewe 1Dla eagenrclic beisrphebipRyEn FOSIAHL R bpormechy two

réé&gxtﬁssi ta %?hl@}%ﬁegéamﬁraﬁd B (a 1B h&erbetn ?’rrolél)_ h':lﬁm%ﬂ Ag&entd ﬁidtlﬁtﬂpathway
of he star

materials 1 ﬁﬁg ? fera h¥ fg gr .
thah prrseg1 OMonRRe P eRoB AT o1 s GF & ShE o Belesplygr g ormine
lidat hﬂt&m@dtitélﬁbgﬂu@fmﬁf &[@o&b@&tﬁon— AmbSCof oneathetuis S]Jﬂiéptlb@, to further

and t reaction duratio a.ra f .
e SerSarulR T 5 S e I Gl g o
id¢rmgdioepodust, formink y imacrbeytlic htyohentapbifringappasind-t abl e

chenical noiety appropriate to the synthesis of the
product desired as listed in Exanp

[ Ik the Aregst InuRntien: Y feécthlétSeﬁaBﬁ% ﬁt“alb ﬁ§?lth f)@'fglgt}}at;&gmains- Q)

dMﬁcétzngé let!lE)eQ‘eaL“ang s@lv&ﬁ‘fdr ARBlideGtahBE @hehapl ad?y (2) formamide as
oun can

f t
e FERYGHH GG G7E ARG Hateh Holh KOEeToUB Py g dp warine

rﬁaﬂfrt@llsl,giﬁea‘i id@mbdigel ploéae 8, varerepit hwad/ undesired oligomers 3, where n > 1, and

(3) water as the equilibrium control agent to modulate formation of the undesired oligomers 3,

where n > 1. The concentration of the starting materials 1 and 2 is preferably higher than 0.01 M.
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that conprises: (i) condensation reaction of one

nmol ecul e of 1 and one nolecule of 2, formng a |linear
woOonomroassdp at e product with oligonerizati on nunber/us£o0s/005028

one that is susceptible to further undesired

ol i gonmerization in form ng undesirable oligoners, and
Thé kdaauoﬁ ye@dpbra@tel m)plreihlfabls &iitbin lairameaof front abpyteth At te almubmgcp and the
re T%{Pglzl-l ag?n is W ern%Can%g ﬁf frxnl? L&EPMISQP Bt 6d HoRRP @hlanﬂentlty of the Ar

Invention, this reaction n £ th
groany Mesdtyb bot, oAy lae efciny a¥itable yaqmees fﬂﬁlﬁ&y RPN th‘f( 515“ esis of the
m%ﬁg@%ﬁ&&%qg&@mmggngglthe reacting solvent for

Issolving starting materials 1 and 2, (2) formam de
as the co-solvent for facilitating phase-separation of
Exbifle 08 Cointitionet Mpcodytit THodircose!foheCetmmd ng nat eri al s,
[ inear internedi ate product 3, mhere n =1 and
undesired oligoners 3, where n and (3) mat%; ag .
[0t358 Asgbov ipFigurm léommpmcyagémt’eﬂtebS%%ﬁﬂoa‘&’@lnfi SRR fPgC By using
twh qgacﬂ&g?s(é Bl@l’ﬂlogﬂeh&ﬁ%rﬁ(a?bastMEén@lefher? thl:ougf[h&lesned reaction pathway

concentrati on e startin
thgpgmgrrsasb |(1§/ cqapfi@ﬁ%llon f9Rgien of B er?lg ?tjesglgtsfr% reag%nrtrﬁrédr tgvto molecules
oflsgid Qéc%ﬁc%akdny erintdglaﬂmaar adgraedias plﬁdmnwalbd@mel‘_lz@tl@@umer of two
about

that 4, élgcemlbl? fo Wg% (BIEI(ieSIEf:d 0 %ocngelrl%atloxg glr %Hllg% ﬂfldgsdl‘rﬁgﬁ: '8 T%brrﬁrs and (ii)
cyicBl@ndn 6fysaidflintdrentéumedipto prpdia, fvtadig g macrpgyglic matlﬁéhl%qiher sulfone

ui t al noiety appropriate to the
%V%F%VMiﬁgaexgﬂﬁg%goduct desired as |isted in Exanple
1. Exanple 18: Formation of Macrocyclic Thioether
O%Jégf Rt %Qﬁk@ﬁmﬁlﬁi{é Rdactfs caf BIERrricd ofi ig Wrselvd® system that contains:
rocyclic thioether sulfone conpoun r
By peheest s FRA0E RIS CORPETR BTG Ak 5 fand 2 @
dﬁieﬁ@ﬁbe‘ﬂﬁh@'ﬁé lted dvedo)vertt Horofagifrating @@pﬁ@arah@a@ftthmwcbapqqmgﬂuct 4,
hat coy r|s S n pfs, %m@_ =3 i
o P B i, FEOAECHE Rl i o 1o
1rs@meﬁleseﬁ;(m1dre meat ta@mtbe urfdeﬁlrnli’lﬁ@hgamp‘ﬁ Aerers int %i‘rﬁiesdiw g0 £>3,an

rﬂ%éj lﬁgr{ol {?tﬁﬁaq& ib AR d 3 dnPO nﬁﬂxﬂﬁ@forﬁi’uoh Whé ﬁﬁésn'alﬂe oligomers 3
le to urther undesired o & g@ WM Mt reaction
aﬁCbi nifhrgcoami@%lloﬁ abihe stetipgBaEad | Hpgep V;EE ¥ i Vort s
té@egtu!ré ﬁ%ﬁa’feréﬂl‘}t ﬁfﬂ{fﬁ‘d |rﬁfg€ ofpfr@fl diedut -16 GCd migpus 100 °C and the reaction
macrocyclic aro eth

dpRtiQNgs ngm %R éom Tb@li g']ours %bﬁlli!f 75 P0&s. Gﬂ@ﬁ@éﬂ% o‘i”th@ Ar group is

resent i nvention,
phé‘riys bl @Ry be et agnsubkbleceemicgdnaey wprmopsins O {hersyntiasyis 1o phe product

0 ) benzene as the reacting solvent for
(%?gégﬁ Qﬁu})ﬁe é%artlng materials 1 and 2, (2)
dlnethylacetan1de as the co-solvent for facilitating

FB{Q%&Q}@ %Qﬁ{aﬁ&ﬂ & Wa@foc}ch@DiBﬂt@iuh OidbdxytOCkhgioudt, where n

romthe starting materials, linear internediate

product 3, where n = 3, l|inear |nterned|ate 5, where n
@133 ARtovinNe thﬁtéQSJ afrﬁiEkﬁycﬂlb dityomigin Slcabomh@rcemppu&d g g fpormed by

5 V\h () J0s S reaction
%Bﬁﬁ‘?’&e%&a@l@ﬁt(a flgar %dg ﬁgﬁﬁ%mﬁ% SLJafat ?&M bih DAt reacti

un e3|%%§1% £,
thingo e so@rmd(l)sconm@at@m metwn rOéPPQ)WOIS‘T’“I@( ?fel adapoeimppeene ©

tg? tlrel%r a t”i'ineaél' 1ﬂt€§mgd‘1§£ ?lro@mt )GVI’[HIOQMCTIEE}EQID nénter M onkh@at is susceptlble to

erature 1s preferably within a.r
furtiogm uadreigd oliEBN@EaHE laﬁmnglwgesg@ e gliggmeisand g??xcgzatlon of said

ﬂ%ﬁﬂﬁtb%dlh’é piatdRifBkmehga B8 cyRfic dibuyniadiautioxylath cupeuitdo
out 72 hours. The identity of the Ar group is
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phenyl, but, may be of any suitable chem cal noiety
appropriate to the synthesis of the product desired as
woOiatemdsdsm Exanpl e 1. Exanple 19: Formati on of PCT/US2005/005028
Macrocyclic Dibutyltin D carboxylate Conpound [0137]
As shown in Figure 19, a macrocyclic dibutyltin
[013BL &r thoyxehemt mvemnrp ditin@actiomcedo de earierdeaht bya sodienigsy§teno that contains:

(l)bglﬁ&gﬂﬂéeﬁe JAS % ge'a&ﬁé Qgﬁgrltlfﬁr glgéofun a{ﬁg s?art(n? rqgltgﬂﬁsyi tah@ 2, (2)

|sacetate esire reatlon
dirpesipncstaraide af( thy C@'@?%F‘éh@atchélfﬂtl%al@ﬁq amaarﬁfon ®h @erﬁaﬂ@ceaﬂ @roduct 4

froRf thd st@ﬂ% AREdD iR inR mRltiak, prJdQ&tm RBerén H10 Q@rundemred ohgomers 3,
i nternme

roduct wit rizatio
gt hatd el 1 g AL e B o andese

ohgcbmsgm‘rmhleﬁa:t» nnTherboﬁ@nﬂmnmg ofuhdlesiingabiteiall i o 2es prefembig higher
)asC | '
thagi A M. ¥1§ are%g%r{r tgxggle(i){turg % ;{b{}r%l{hhd J(}Lrg%l ?Eﬁ%r?%l%up 0§ %tabout 120
°Cc@dﬁwmnc[nolmeq>n ip withipe ra,szees‘ &am abqyl & heursga abouhj2ghours.
reaction can be carried out in a solvent systemthat
contains: (1) chlorobenzene as the reacting sol vent
for dissolving thestartimg nateriars I and 2, (2)
dlnethylacetan1de as the co-solvent for facilitating
[0 f;’;{;g?ﬁ;ﬂ% e 15\?621 1on as LeePI escrclyeg her mewqt?l &rgr?xgclé Qo a 8/1&(6 vgxggt); Ic;fespemﬁc
embhdiments 1twml qu@rqqmstéghait ehst lovqn‘gmne mot gus \lmléﬁcb apd sxtgnds to and
en@tﬂ%a;sg’s) @Qu%t\)aﬁet?%f gth@%n&cﬂ%aﬁﬂy Iallld Qﬁﬁoﬁﬁﬂeﬁt@n‘%r@ll b@mﬁﬁgma’ced by

dul ate formation of undesired oligoners

thwe 9rd1narﬂwh%ﬂ@6ﬁ%§m%t PesArdgelys e ievention i g“t‘f’ﬁ&?defol bg) gonsfrued and

in@#pebted bicadIp/it bbby with ghekuibd@aimé. 4 M The reaction
tenperature is preferably within a range of from about
-15 0C to about 120 OC, and the reaction duration is
within a range of from about 4 hours to about 72
hours. [0139] While the invention has been descri bed
herein with reference to a wide variety of specific
enbodi nents, it will be appreciated that the invention
is not thus imted, and extends to and enconpasses a
wi de variety of other nodifications and enbodi nents,
as W ll be appreciated by those ordinarily skilled in
the art. Accordingly, the invention is intended to be
construed and interpreted broadly, in accordance with
the ensuing clainms. THE CLAIMS What is clained is: 1. A
process for manufacturing at | east one macrocyclic
conpound, conprising the steps of: (a) providing a
reacti on system conprising one or nore reactants in a
reacti on nedium wherein said reactants are capabl e of
form ng the macrocyclic conpound in said reaction
mediumat a first set of reaction conditions through
at | east one desired reaction pathway that includes at
| east cyclization reaction(s), and wherein said
reactants are further capable of form ng undesired
oligoners at said first set of reaction conditions
through at | east one undesired reaction pathway that
i ncl udes undesired ol igonerization reactions; and (b)
nodul ati ng ol i gonerization reactions in the reaction
medi um so as to reduce formation of
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the undesired oligoners by said one or nore reactants
and/ or to reduce separation of the undesired oligoners

wonrawesised reacti on nmedi um rel ative to corresponaiSzgs/005028
unnodul at ed ol i goneri zati on reactions. 2. The process
of claim1, wherein nodul ation of the oligonerization
reactions includes addi MHECKAIMS nore ol i goneri zati on
control additives into the reaction nmedium 3. The
grqcess of claim2, wherein said oligonerization

Waait daimediydi t i ves conprise one or nore extraneous
ol i gonerization byproducts. 4. The process of claim 3,
wherei n sajd extraneou ol i goneri zati on product s

L Conh PR OO GBS a8 TOBH SO I Po T GRHi the seps of
C o0 upnelédingod @aamneyswrﬂ tampagngoenenaspord reAcCtPBNInc reaction medium,
el e%@ltef?l saﬁqsa!cﬁ%?é 'are% fgsof anggﬁrﬂla{%&%m’IhE %glh}goﬂhdsrﬁl said reaction

neutral part energlz particle
pr ocwediymat adirgiseh 0@ reagy'h)g rcandigioggihrpughcatrlensioeng slesired reaction pathway

ol i GRIBkIdRtE Rkt @%ﬁfﬁ@lﬂ&ﬁ&loﬁg)earﬁedlh@mnesgldfréa@mns e reHheUdpable

consi sting of adenosine 5' no hat e %
cyt Ioa fqurgmg undeﬁ%(?&)‘ﬁ%’?fﬂ'ﬁﬁf%d ( @\ﬁggj @‘%Hﬂb%n gons through at least one
5' - nmdesipddos pdiad @at@@#:’)h,at indlyties dinfeirél elgonephdsp Rattens; and (b)

( n%?(c)hsllgtanlgtohg?r%eﬂ&}tlon 1ea§{1085 i?lr%l% d‘eac(l?]n mc)q}]u dg n%‘sﬁﬁnﬁce formation of
guar’ql@sund@r@ﬁ olighwsty I’watsed @@ﬁ)mom rpymmh amé/ool fo- Ipﬁms pivatatéon of the
( TDR}desid (gfg&ﬁelglfrofﬁhﬂﬁpllgg&lgn (nu%r)v leﬁf{{eof%mﬁ%grfdﬁrfg unmodulated
aci d, al kyl pyrophosphates, pyridine, aniline, bénzyl
al cd’ﬁ%ﬂmeﬂ\?@é@@l‘ea"tﬁ%ydr ogen sul fide, nethanol, ethanol,
pr opanol but anol brom de, al kylthiol, thi ophenol
acet rbon di oxi de,

2 o ¥ debee ot dom B Rero Pt SobS Waradrns reRpe pudes
aC| cddigd yre er mbre oggmﬁmeon dmyln:m adttiitlvey into tleaeadtionnydivogen
cyani de, hydrobromi c acid, hydroiodic acid, iodoform
| actic acid, nitrogen,nitrous acid, anmonia, mnethyl

3.am ride pg{cppypf aime, W]Eﬁrqupyqld glpgomgnzabq;pt gpptl@mdﬁlgves comprise one or
di MeidaydxeRitoneligshetAvh badangs. di propyl am ne,
triniethyl amne, triethyl am ne, hydrogen, phenol,
sul fur di oxi de, phosphoric acid, ethylene, sulfurlc

4.aci dihe @folcaﬁl Gﬁqlalﬁllﬂ )Mh&élh e4is exh&hﬁoﬁ@ﬂigﬁma&hﬁiﬁl byﬁﬂdﬂlfctstoemprlse one
Sztr go)r( I?rg)ée orgaélb %mpgungscll%%gamﬁ com Oém(%t ?]réanomettaﬁlc fc?r%ounds inorganic
mes \dleateats, catgmb, faaivesZ wittbriops, rddahls,che@r,al peicthlaond énergired phyticles.
periodic acid, sulfones, sulfoxides, succinimde,
N, N- di i sopr opyl urea, amno acids, nethyl thiocyanate,

5-and T pecess & deist B Wieeren 528, extrpsoysrobeQEsEizgion dyppdret are selected

whergin héi go 1ceIaEd Zat hdRosHe ntj"‘—xﬁ&no?ldﬁ;bﬂateV @smp) cyt1d1ne 5.

TRt 5 o Pk S O B SR
r eaqvioen malhhv\ﬁyhoh@hé@hm rmMP)f |aéﬂo&11r@l&gjhb@ﬂat@ I(Agb)meytshne di-
trggiqhosggat?@gh?u%ﬁ(% -éhg)s;%hgte Eﬁlﬁr%g ?’Mﬂg‘ﬂ“ fcfl gﬁgsﬁ’ﬁ{e TDP), uridine
ol i gbnmsshateKUDPheoymmg@sic adid, ekl mr@,homh%%ep)ﬁldm ggiline, benzyl
Ol | GRIR4IT Ztek,0BinG@Reh ObuREdinfelnkiRE GRMBI, | §6pa20E tifanol, bromide,

alkylthiol, thiophenol, 2-butyne, acetic acid, acetone,. carbon dioxide, carbon monoxide,

deuterium oxide, fructose, galactose, gallic acid, glycerol, glucose, hydrochloric acid,

hydrogen cyanide, hydrobromic acid, hydroiodic acid, iodoform, lactic acid, nitrogen,
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nore conpounds that interact with said one or nore

reactants or internedi ate products thereof and affect
woOheoeohkfsggoneri zati on reactions so as to reducePCT/US2005/005028

formati on of the undesired oligonmers. 8. The process

of claim2, wherein said oligonerization contro

addinttiovemit emponis.asetll alngastthyd pwingoprowyh empelpitd smingadimethyl

i nt gﬁlﬂlgtdléﬂl}tl Iamﬁél ﬂplgﬂﬁ aﬁfne ”t’ﬁ&@th&l%ﬁﬂ ameﬁlyngmme hydrogen, phenol,
i nt er med |atep§ro ucts thereof and f th

ol i §Yfefioride ivbesrpasigaeidofiyleag sylfiric &leleiﬂla%eé SF%IF%FP i syfPnésy acids,
t he suipE esiefs £ chiRhit QOIIE Is§1fini . acilik) edifarfaesL E‘pSroﬂifiesQ |b6’doﬂb Zmds borate

1R, RO B Parhit B aBluRGE FFAb OBl PEELRS wiomse
by prdibuides stacmimitid eV, Neldsipiopylune®e dimimm acld, mithgl prmm&s and N-
of ¢lab nWher ei n nodul ation of the oligonerization
reac%@&ﬁ&%ﬁgwﬂﬁés changing the first set of reaction
conditions to a second set of reaction conditions,

6.t herrabyroeabgtinieh Mel‘éubé’a'idaoligﬁmérﬁé%%i dRfkgol tabd@tive lcBmprise one or
i ncl uded i id desired and undes

I.n. sal e
e e SR s G et MR el Sl R Pl o pdesied
unde¢actiai phtiseg o dfose tmaiffied amddsira@in olfgomelist thatngre fless owuscefidle to
d eS 'sé %1%5 et?ci% Aa%@ea%&nx@dxwo Vebtivd D GndiiEies Iuﬁcﬁgire{d%gg(}rﬂegn
relative to unchanged reaction equi
under sald first set of reaction conditions. 11. The

7.Pr 0G§S $rodss f athi 4 OwheYMILER] HighR&izMonBBAE0! 8@ G ek QB‘mprlse one or
condi ti ons selected fromthe group consisting

t enpFRFatqPaunds that digreet wWifly s%wa% or E‘Hrérrﬁaé{ai“é °§t“5?reedlafe products
magnigkdof aritafit @ theadlidordiiahtdR irdctivhaioeas a6 Ldads dargationle the iadesired
process o of claiml15 further conprising the step of
recovering the macrocyclic conpound by sel ectively
separating the macrocyclic conpound fromthe reaction

8. rmdl"[{ﬁglprol'e’és ofT aﬁm@' gx%i% sgitl oﬁéd’ﬁ{eme&gn cé‘éﬂi}&r ﬁhﬂvés%mprlses at least
macrocyclic conpound is selectively separated fromthe
r eadP$ SVeRBWRGH thad uwert ith 63id PRsr B MRS repaNfied rutprigdiate products
MB.C RBIE hildCafeQ ARAHRBIn@126ti08 trdd€Hons EARAA R fBHinatidheof the undesired
react.i on nmediumin one or nore physical and/or
chef'8¥%char act eri stics thereof. 14. The process of
cIa|n113 wherei n sai d physical and/or chem ca
char t ngl [ |
SO| g | I ({ L Afc(ﬁanin ? i \?1%;?611% gélg%l%lt%l? ad[fethe q@??{%ﬁngﬁgﬁ r%a%’lt ons further
c harigpude rsmwntmnp ormorgreagioe bb@rcglectsr fatm e rep¢tion imedium.
affinity, adsorption/absorption potential, magnetic
state and reactivity. 15. The process of cIa|n112

10ahe e rPrassss rfnsim ol Wieren magnisign ¢f ithe aligomesizatien ypaction includes
S epanhﬂfgﬁlg tlferbtﬁmséthﬂ rd‘aet@(ﬁtcblﬁlﬁloﬁs‘éﬂdlal-bﬁdob& sdtl SF f&@c‘uan conditions, thereby

ahl.e. ase . :

G T FEPERE SR R el PR BCE SR S amsping, rnction

c onpetemtssamdf whelein sagladhbnged reaction equilibria under sald second set of reaction

conditions favor the desired reaction pathway over the undesired reaction pathway, relative

to unchanged reaction equilibria under said first set of reaction.conditions.
11. The process of claim 10, wherein one or more reaction conditions selected from the group

consisting of temperature, pressure, pH value, energetic state, magnetic state, and photonic

state are changed.
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medi um 16. The process of claim 12, wherein said

macr ocyclic conmpound is selectively separated fromthe
woeemtesss9 nedi um by an affinity col unm, based 8aT/US2005/005028

binding affinity difference between the macrocyclic

conmpound and ot her conponents of the reaction medi um

17. The process of claim 12, wherein said macrocyclic
1260 ”ﬁﬁéﬁﬁgceés%f SGmSC %drt){&'ct{m?r%&? d;@tsgg ofé&%rhg henBRGLYcRcompound

medi um by an eleétrical fie ased on charge

di f Pereisseelserapbanihe Ferrorelicseeqund frete s sastion aﬁélwtst her

conponents of the reaction nedium 18. The process of

ein, s crocc:Jcco

15 g or OBR PP ot 2 By B e VIS G URY HatF i gergraced from

mag thetreactidni reddihm, Ibasé dn differeags et:tweenstheamecr@hyélfceuompmed and other

bet

R R R i i i TR B 8L Br SRR AN G Serscs
vvheréTeﬁf sai d macrocyclic conmpound spontaneously
separates fromthe reacti on medi um vi a phase

separation se trans .2 ss of .cl.ai .
163 o ot sl SACTiR ST MBS G e A s
and siwhe mebs) dedityd satedlitp optilitg, ;enmmmuuyddlff&m rate dhalkgd Bisttibution,
IS i . Qr .. I i .
ey e Pyl ol BAL KRG B Fron e SRS BEBGH. Mg s and
r easwftoyly-mediumis in a |iquid phase, and wherein said
macrocyclic conpound is a liquid that is immscible or
weakly mscible in said reaction nedium 22. The
pr od 8“3%‘0%?155 Flckimp % g'hergi apid PacreqyPlie compeung bSrFe‘F@HFIM fyrpi@ted from
| N el teﬁmbﬁi RJARSE by &EdlgV\b@Erﬁll-tfdrrﬁaalbld HEREEDE,Y Bdsed on permeability

t hat |nsolu 2 9 meak
e N P R R R R
whememnmsald reaction nmediumis |n a gaseous phase,
and wherein said macrocyclic conmpound is a |liquid. 24.
The process of claim19, wherein said reaction nmedi um
16j 5 iThe progpaseslign phadercingpid mapresyelicrogiaeund ireselegstygly |sprgrated from
Co W@&Q&Q‘udnﬁn@@mﬁ@y' afl affidBy colln, %m%dfﬁé aBindy dFdSnce between the
wherei n said reagtlon nedi um conpri ses a %lrst liquid

phadB e PoIER U ARfP Hheh EFEOPFIE © Ebeﬁ?i“’PfT‘ﬁ P8 phase

conponent I mm SCI ble or weakly inmmscible in said
fl r 3’&1 %roc s c% c alm ?? w rql)l salg macrloc C:jC%\I{’II (()juen 1sasg: eaﬁlglr}]/tsepar%ted from

con‘pd@umlctlps qusloi b:blae etchtrmlaﬁdlty @mdu@t ehargtr thffefericﬁ rgtween the

I aWaEhoBRESG G G’lﬁq@q{ihe&l‘ier pdfﬁpohe%ts%@thh‘ Rh&ioRmeiRger at el y
sol uble’in the second |iquid phase conmponent, and is

t hereby separated from said reaction nedi um by phase
18t r aITsé Bioeess of claim 12, wherein said macrocyclic compound is selectively separated from

the reaction medium by a magnetic field, based on magnetic state difference between the

macrocyclic compound and other components of the reaction medium.

19. The process of claim 1, wherein said macrocyclic compound spontaneously separates from

the reaction medium via phase separation or phase transfer.
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26. The process of claim11l, wherein said reaction
medi um conprises: (1) one or nore reacting solvents

wobanoetesssol vi ng sai d one or nore reactants, an#C{aB2m5005028
or nore co-solvents for effectuati ng spontaneous
separation of the macrocyclic conpound fromthe

20r ea@hdé praceseali diim 12,/ wheldresafif @aeiss mediurg lisain ra 1:6id pm;e,r it Rvherein
Zflogaéc? @gﬁg{yglip&%pg@d $9 % yo%gttl’?at ghxgsoﬁll%leeo(r: t\&ie%:gdny fo me in sa1d reaction
i sopredipanol , tert- butanol n- pr opanol , i so-butanol,
nbut anol , ethylene egcoI propyl ene egcoI formc
acid Ilnnnene oylene | .ycol nnnonethyl et her,

21dI elT hilprgﬁeés gf %8|19 \éliecfyq saélt Iﬁ%:flon 1[;1?4116? bSpl,plaelH]él g:ih?se,oqnd ‘Wherein
nonedi@infydcyaichempoutd e tiiyid thsuid descibés or plagINIiscible in said reaction
polxggggylene gl ycol, N-nethyl-2-pyrrolidone, acetone,
et hyl "acet at e glycolfurol sol ketal, glycerol

fornol, formam de, nltrobenzene

2t et ‘Tﬁ@% keQf Mr &'Auﬁllg oml'em DRl ¥eLBY Jn@cﬁﬁn 95| M QLQIqmquth@tJﬂbf lwherein
i sosorbi de, dinethyl acetam de, neth

1, 4539 BRYPYC limspepesdl iy 2 eaclitio insplplple ' yﬁ%‘ﬂynﬁoalblerfétsml/ freaction
am aediu@t hyl am ne, propyl am ne, butyl am ne,
di met hyl am ne, diethyl am ne, dipropyl am ne,
trinmethyl amne, triethyl am ne, dinethylfornmam de,
23t et Tahprdeess dfickaam 19, gihyreinlsaié tdagiog merieinhiy in acpbdomsdhsepand wherein
cel hexyl cell osol ve, nethyl
car%&?%%%gggggb¥&wﬁ?t gﬁﬁcarbltol hexyl carbitol
propasol solvent B, propasol soIvent P, propaso

24so0l Tﬁé"ﬁroMss ACRRA I wheeln 48 tealbd¥h n¥BLRAQXMta daBHlo¥Cihhse, and wherein

et hoxytri col oxytriglycol,

| - bot! %ﬁé%ﬁmﬁgﬁFéﬁéﬁ%1 phenyl gl ycol et her,

glynes nonoglyne ethylglyne diglyne et hyl diglyne,
gL: %’ n;%bes? uIé §lglrr{1~e ;l% % iol’lssb':l dol;,ela C 1¥ Imaetriﬁulglm Enn O’Qﬁa{ﬁsl %;31 1r|sts11quid phase
n|tp@m@@hamedWME@Mykm@ﬂhmwepheqmmmambbmmmx@mwfwdébﬂmmﬁd&e
met lﬂ?éaﬁl fﬁgllﬁﬁﬁ ‘gﬁase Qﬂpgﬁe(ﬁ{ R _medt)@&fje@w qf Qfdl‘%ﬁﬁon medium, wherein

t ol uene, bénzene. rocess of C aim1,
wheF{ Aagipslic eampquath lwa?lmlﬁ ©b rﬂ?ﬁlfl?é égluble iy th, Srsh liquid phase

Mo Qorfas: bﬁtgs SoRlbleen hﬁdd‘raay 6 1S3 henGoot @ lighid PR omPEHe, and
eactgnts and 82% ne or J ﬁﬁ%atl n addi ti ves

for dPFLYEPAEIA FO8 SN EATER e ‘%‘%B‘é S'BRYF t he

macrocyclic conpound fromthe reaction nmedium 29. The
262;03}&2 rf)%gs a %.Ihm%reﬁ%s%fd%&a@tl&%Qlﬁ%c%nﬁﬁ%egﬁ) oanle to? m%rg .reacting

The sqlyepits efors digsolvinig pigh 0 or Wh@rre@ﬁnfga@d (@lmfre grgmore co-solvents for

chagghfilg? %nmeoaﬁ s@@x’a@&h wk&%&qloc&aenaotﬁ@@mﬁr R e, reaction

conS|gt|n d Br

NOB medigEg 2 , and BOR |

27. The process of claim 26, wherein said one or more co-solvents are selected from the group
consisting of water, methanol, ethanol, isopropanol, tert-butanol, n-propanol, iso-butanol, n-
butanol, ethylene glycol, propylene glycol, formic acid, limonene, dipropylene glycol,
monomethyl ether, diethylene glycol, ethyl ether, tripropylene glycol, monomethyl ether, ’
dimethy! sulfoxide, phenol, polypropylene glycol, N-methyl-2-pyrrolidone, acetone, ethyl

acetate, glycolfurol, solketal, glycerol, formol, formamide, nitrobenzene, tetrahydrofuryl
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31. The process of claim?29, wherein said salt is

characterized by a cation selected fromthe group
woamsiesismg of ammoni um copper (11), iron (11 PLT/US2005/005028

magnesi u, potassi um sodium zinc, guanidinium

tri phenyl methylium and tetranethyl phosphoni um 32.

The ajpsiot sigethflene [gytal) dimetin @p@itideadisibtafliabdtamideg maiggirethyi letone,

proyi c [ r C

com\g 48(1?0%&&6 gyd%%hl% &c:@t\ég Eri’sf’% %%1?1‘8}11% Iﬁétﬂ? aﬁq\?ﬁ aIQlﬁ’lX grbpgll amine,

cycbitylagmion dgetpy! ngnqa disthyld arging, &lprﬁm/éuawmatrm@yt pigine, triethyl

\(,3\% ClahnZal diRBhyI8AGAhi0d) (t@t])ahyd%ran-r@ﬁ'c&réﬂ%%s %eﬁil &di1gdo Ve, Loellosolve,
ereln

o ey o S Lt DU 55 st de g

cl aipropdspl whlemeil) moraal isdivghds eprepalad tsolee Ms ppipasi dedent DM,

for j L zin t ai
s L e
t hegbodl. ctig6 . glsihes, peerelss, @hylélwa?, iglymeptpghyb diglysngi tiglyme, butyl

r eaqio@les te@rﬁ@yxﬁ@%@ﬁoﬁlc&fols‘c Q1HRY H&Métl‘@/ipﬁos?ﬁﬁfcﬁ’ﬁlylﬁle | EIMPA),
conpounds in said reaction nediumat said st set of

r eadtioBRLESN dPEthd ngthylather, 1egop r aulidde, gpethaley; ghlogide, - chloroform,
whe riaiy dbofira) foludhd, endtemehant s are used, and wherein

sai d desired reaction pathway conprises: (i)

condensation reaction of said two or nore reactants,

28 or riibagroprondfiniait ¢, Wirrer ssdeatien prdotuetmprifesi () eleor merg reacting
ol i g&%‘s' f&@&és@lﬂmgﬁal@é}{e% %1@9%'[@ ahd“(fz?BﬂEPo@ llrf'al;e%eparahon additives
product, form ng desired oners, and (111)
cyc|f9rzea€ferteqﬁmg)fsp<§1éw>ua é@ﬁrﬁw <zgﬂ they RGP Clict BrmPHg e the reaction
macpeayal | ¢ conpound. 38. The process of claiml,
wherein two or nore reactants are used, and wherein
sai d desired reaction pathway conprises: (i)

29c ondm p@tdsonf ¢dlaacB) wikrdf sailaind ot wore@epariveaddgimest @mpdses at least
forming.a |inear intermediate product, and (ii)
cycli za{i on of said linear internediate product,
form ng the macrocyclic conpound. 39. The process of

30c! aipp: %rocé@@ &f ﬁiufﬁ 2, \%hé?gﬁ @cudf &RGe é‘&ﬁ?acﬂeﬁzeﬁ' $9dn aﬁ&gselected from the
wherein sajid eS|re react|l on P Conprlses

oo EUR CTRFGAF| S o S0 > BAPH Phe g Or T 8f BOhg.
desired ollgoners and (ii) cyclization of said

31 deSI ed ogés% L %1m 9 wﬁerxgln I’s]%d sal? 1s gﬁarac%n}/e% :Xcal é:a (I)HJ sePe{:ted {rom the
| s lgwpl corarsdnngetrrmomuwampp@ €K), rrerd(IH)ea@gnesn, n@atmmayodlum zine,

% LR a@etqméhm nb@kt ant, formng
g.%[lrréanioﬁlg%rgc +Hgﬁ%‘% tgglﬁn e ngcess for

rranuf acturing at Ieast one macr ocycl i ¢ conpound of

32 Nt efne plocesE OB 3] WirdEstzBl1iORS adht is frdYiddarfbidétitgly abilizing the
reaction CﬁéSt em conprising one or nore reactants in a
r eadPBRHEEAMN dher ei n said reactants are capabl e of
form ng an intermedi ate macrocyclic conmpound in said

3f eaclthleorPocgEdcl)tu H]%u%t 1 awflérgn’? t §y%ﬁza8£n Eg%ﬁé: Es 8r@v1&e%n%¥ tfécﬂﬁla%mg the

t hr oug
cychzatlon react1on(s)

34, The process of claim 1, wherein at least one catalyst is provided for catalyzing the

cyclization reaction.
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desired reaction pathway that includes at |east
cyclization reaction(s), and wherein said reactants
waneaosfoasstsher capabl e of form ng undesired ol i gBOBRUS2@E/005028
said first set of reaction conditions through at | east
one undesired reaction pathway that includes undesired
3501 | goamepdegsatf cioim I, @hetin@nelid-phixk subsitkid ig pioniged for immobilizing at least
ol i g EAI& a‘felop oFe?@a@tIaﬁthﬂlﬁ fe%fht ﬁ%nsq)h&) gﬁasg{eaﬁgﬁﬁh reof.
reactants in the reaction ne {0 reduce
formati on of the undesired ollgoners by sai d one or

3610 Ghd S8&EATCRInAN, dftRfeint sRid rr&@tbhﬁﬁar@ @a@)ﬁﬂ@&ﬂ f@xr’mﬁ@f mﬁm}ﬂe macrocyclic
undesi r ed. ol |giorrers from sai reac%| on, nedi .y

r el SPTROENG & BB PASLPIR T gdaraf wartigh F(E;‘S‘HBIESI zation
reactions; and (c)nodifying the internedi ate
nrac 0 C n

7 K[ﬂg: %Séelsscofcc%gp ﬂﬁierglr? 8%’6 Srsmog%]r%aﬁ%g aft \%gcl \?\ﬁd \%1%'93}9 S addesued
mod pcfapt@atnaéwabfcompr@eﬁ r(t) edopgediatiore repgtion o yseidu famc@nlp@m rfepctants,

I NCled4ERS fdndm&iel @@ﬁﬂe@i@ﬁe drddudt, q;u? desgtd Qombiidation of sald monomerlc
subst itution of | east .one functional_ graoup

medyte QdeP‘Ié’ag’fm‘Gﬁ lesitgth ofigspray 289 Siifp, CY‘(IWUOBQ‘H i Sfﬂ“ido‘ili“;smecl

of aligoneasiorniifethé magbdyarabmppuadip, (vi) further
cyclization, (vii) isomeric rearrangenent, and/or
(viii) purification. 43. A reaction conposition for

38f or fhnproesss ¢ferdeih 1onkersimbrooe yohd actopoured, acbwisréis saidydesired
(2) rQBfon YarfIBY ofiGREL 4! OndHRECIARA o LRIGLAH Ford ! Exctans,
capabl formng the macrocyclic conpound at a first
set f%mlneeaaéthab AntRBIAGRte iPEECtt Midoliy ¢y diFatiop gt saignigpear intermediate
desipfoaeht,featlsl R el Yorigdadd. | ncl udes at | east
cyclization reaction(s), and wherein said reactants
are further capable of form ng undesired oligoners at

39sai dhé prosks Setainfl, wiesdi 4 daplecedetiht is oRG ahdhvbareih sedd delsiggl taction

0 In Ie é) &Sdzogqﬁgseg %ﬁ %Eshr?&‘ol%@ﬁqg}?%?on oIF @atld Je&?;lny qoqéung r&gs?rgr!l gl%gmers

sol wehiscyclatiof of said dasingyl Oﬂlwerse@emamhs ma@m@clé@pmem .or

nmore ol i gomerization control additives for rmdul ating

oI i gomerizatjon reactions of said reactants

40 ed gré‘? PF@CGF%?fr?EEW drvhisrein hidoglafereiant ip peed) ai'“@) EYH"é?lg Saé‘i‘wi?ﬁ‘bﬁd reaction
Sep phtAliyompiised Helitansesisdi@dndd e fosmihg EnfAab& clic compound.
reacti on conposition, relative to a correspondi ng
reacti on conposition |lacking said oligomerization

4lcontd wbceascfdli hanisturidyat 1634 ena reaoicy din caappubftinteest,gbmprising the

cl al 2’9?0&%&:@ asl@lcq 19 Q@telg fco ﬁs%lgoén% Q0 %H éé)ctteanQn a reaction

cont tives f urt uate spont aneous
separreéwmo whereing $7éd raSRT pie| japablco A SWRES f Fno et pRsliate macrocyclic

I eaGhhin€ ﬁ@@l@%a'bﬂl&ﬂnedidaﬁ} at Thest ER 3L Lehd@ibn Qdihﬁi'lﬁ@ﬁ%'tﬁrb@ﬂ a@feast one
cl a|m4 furthglr co ne or. npre cQ-solv

for dEYIPdEsEHep; W§¥J ’éﬂﬁﬁ %" geé‘iﬁ rAPRieR Bt e an Wherem said
Mac reciyiit ke fodhep oapable of Giming @ndesised toligrinee0mpaidi firstGEL. of reaction

conditions through at least one undesired reaction pathway that includes undesired
oligomerization reactions; (b) modulating oligomerization reactions of said one or more
reactants in the reaction medium, so as to reduce formation of the undesired oligomers by
said one or more reactants and/or to reduce separation of the undesired oligomers from said

reaction medium, relative to corresponding unmodulated oligomerization reactions; and (c)

43



46. The reaction conposition of claim45, wherein said
one or nore co-solvents are selected fromthe group
woanmwsiesismg of water, methanol, ethanol, i soprepamskgs/005028
tert-butanol, n-propanol, iso-butanol, n-butanol,
et hyl ene gl ycol, propylene glycol, formc acid,
li r‘rﬁlﬁﬁf}&,g thkd jpreapdiaaneacgdcydiolcomprmnd toefoimy the etabieryclic compound of
di egnp ﬁne gl ycol, ethyl ether, tripropylene glycol,
nonone et her, dinethyl sulfoxide, phenol,
pol ypr opyl ene gl ycol N- et hyl - 2- pyrrolidone,
428C etf@@ﬁroce?st cmélauﬁlq ?tvafel%m rgcl)ciyﬁ%:@tllcfnlm ng,mtéiﬂﬂe&ﬁta &aerocyclic compound
cer ol trobe

gly

t et fnaﬁgkdr(afozﬁlfi%ﬂona%tfﬂwon ;S*a %ftﬁwaﬁ atg?af,tcoalﬁ fungtiopalaigne. (V)
| SOS@obil B at ebistaik ytlcaaat @oiprle) additioh pF atdtastydne gk tamel, group, (vi)
;}n4;f]ug gr)%?%lziitlon,rﬁglﬁ(%s.%%%%r{% 1e Tan%e%@%ttégnd}gg Vi/lﬁg%}}nﬂ%tgm et hyl

di met hyl am ne, diethyl am ne, dipropyl am ne,

niri gethyd, c@ﬂbcﬁﬁl’on b 'fc@ﬁqlﬁ! Lt 1843 A€ ma&{bcgﬁtct& 15{)&15@@%}91 Bing:

tetrahydrofuran, glyc et hers,

| os
cel (Bsol 9%, oYy r?,aéﬁltésﬁp"&f%n Sﬁ’@xﬂ?F‘Ct"Elgl PSP © ﬁEfPrl’ﬂ}rl‘g the

carbi tol ma&&fyﬂﬁd’ &Jmpoﬁidteyla fvexr Joi MOdeactlb'rexqtﬂdlnﬁmrthtoth at least one
propasol ,sol ven vent P. propasol .
sol vent ﬂﬁswfﬂr&)%\%f’a venfm]ﬂ?ﬁs 2 le%silglf%a{r%?ngﬁ%@%g?(f)’ and wherein
et hoxyt r bajd seatdngs atnﬂlmhcytapalg¢ yfdaiming| unfirstreshoyieerivxgt-s@id first set of
pr opanol reaan QX%dlthlny ﬁQAu ﬁelglthl@e[s’e &l %H&§ed M&g béﬂ[f(@ay that includes
et hyl gl yne, diglyne, th triglynme; bufyl
di gl yrne, umdéfﬂfeégllgﬂﬁﬁﬂzaaﬁﬁ r|€i?&5‘f&Pfl§ohoI s. sul fol ane,
he?ﬁ@et h%&? %ﬁh%ﬁr?gtsf)l'g@fﬁ@ %ﬁdlisfﬂw&e reﬁcttirﬁ@ﬁfﬁlt “E‘Fe
me yl et her, carbon disu ale chloti
chl 6Pof 0P O BPaPFImETARHEN confrg)) ﬂgﬁléesng’ﬁ dmﬁl%lﬁ%%hgoﬁl?ﬁzamn
The r eaCtdaﬂi’c}nscmmd%atthlﬂnbyafedlminglfmmﬂ&n of the tuindesired oligomers and/or
conpri sing_one nore. s
of f ect uats ngtlos?poo rt] e e{lﬁlceleosllﬁ%de (gggrgerr% ?cgln @dqg#egétx}ér? §?Tap%51t10n rellatlve to a
conpound cdrrespendih@repation @qmnsmirm&@g sajicomigom@izatipg éontml additives.
reacti on conposition of claim47, wherein said one or
nore separation additives conprises at |east one salt. |
4449 Thp geaptio COMBIHILED 9h 64T 13 HPEFIN SRidioRT ar8m°rﬁk?8$°é"i‘eﬁza§‘8‘? gentro
sal taddifives AdthacdREthALchoRyneaiy sefdiafion sEthemh@etyélicaomphiad from the
group consi stin 'of F, d , Br, | , SO4 2, H™ ,
Ph4BactiqQEgmpos 2 , and B2 . 50. The reaction
conposition of claim48, wherein said salt is
452 gﬁglﬁgrigaﬁﬂ&e%ng&lt%ncﬁt Jleﬁrg éekﬁtﬁ%reéasngﬁs%@ &Qeor%%}y Ro-solvents for
mag r?éfst’rt'@tmq:)épcﬁl%?qumse@@%l%mf the FBCTORyEHN Pwmweﬂnfrom the reaction
tri phgpyliagt hyl ium and tetranmet hyl phosphoni um 51.
The reaction conposition of claim43, further
conprising a stabilizing agent for selectively
465t abink irgactinvg dol@ositde fod eyied 45 wharipasitidne or more co-solvents are selected

from the group consisting of water, methanol, ethanol, isopropanol, tert-butanol, n-propanol,
iso-butanol, n-butanol, ethylene glycol, propylene glycol, formic acid, limonene,
dipropylene glycol, monomethyl ether, diethylene glycol, ethyl ether, tripropylene glycol,
monomethyl ether, dimethyl sulfoxide, phenol, polypropylene glycol, N-methyl-2-
pyrrolidone, acetone, ethyl acetate, glycolfurol, solketal, glycerol, formol, formamide,

nitrobenzene, tetrahydrofuryl alcohol, polyethylene glycol, dimethyl isosorbide, dimethyl
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52. The reaction conposition of claim43, further

conprising a cyclization agent for facilitating the
woyalei2s8sp on reaction(s). 53. The reacti on conpOsiUS2@®E/005028

of claim 43, further conprising at |east one catal yst

for catalyzing the cyclization reaction.54. The

I eastetaoiiieC oryhgIs bthyl Oretoné, 1G4-dibxand 3yydfosnly, eeetordiitep ringionig, aethyl

sol i IQIHQ ?aﬁﬁpzﬁrgrgi gmlﬁug rbu *ﬁle | dnﬁétﬁ‘}g aﬂﬁnel @éﬁ)trl MR, @1&)ropyl

sai one or act ant S acr ItTati ng
sol pepliggehyl agere; f@ﬁféyltaﬁ“éfree@mefhﬁ@ﬂnw%E?Efé‘ﬁ‘f‘%rran glycol ethers,
m?m er@r?lt d1bsOFe, ak11dsO1RS tou9NE118REE Oy | ckifos QI RRIMsarbitol, carbitol,

i Si e one r n zone hayi
a&%&pﬁvy\/@g §t8 » Qropasp sghﬁrg Prﬁ)gasgl sglvgr? Q’nBr(ogz}sol sol%ent M,
r ea@toaatsblssoamim methexytriglyrol ehcsmnglecmsmtomheglmm 1datoxlethoxy-2-
r e?r%rog lS pﬁgn 1 2 ?Qi!hgr Ql%egio %&gyn{eh @th{l@l‘s}ﬁlg C&féﬂrﬂlé: ethyl diglyme,
um conpri si ng sal d one
nor éﬂ%mt\/ent dugt a fdlgryete set typelyBact i oFiRBleols ons o sulfolanc,

thr Q%eﬁljlpﬂo@ﬁr@hctﬂﬂﬁd Fﬁgdnlﬁ&ﬁa@fahé? FheAt JWRYhet, B@rbon disulfide,
i ncl udes at | east %ﬁl | %hé( n re cti o%g{z and wherein
sai drephalg chlagideschlprofory, fefr ijro gletﬁn ng

undesired oligoners at said f| rst set of reactr on
Toat bR TR B A8 g PSR, SR e FERSHRAon adatves
r eadtri qffqguatlegﬁp@tan@a@@qp@tﬁtl%lhﬁrfbema@wﬁwe@mmﬂﬁ feog) the reaction
supRby.Xgssel s for receiving said reactants and
sol venIt)s and effectuating reactions of the reactants
therein to formthe macrocyclic conpound, and (3) an

480! I JOEBEATAL diposRAAUbLAIIAIRAM T Rihtreih QsaidNand Lol aidré) Geparation additives
ol i omsrrzaha on re ctions of said one or nore
r eaCPRRTE 4 (7Y A Fhact i on chanber, so as to reduce
formation of undesired oligoners by said one or nore

49I’ ea%@%&wﬁ Eoérﬂgsix&g&%ﬁm’?‘f&o @Bé&h %ﬂl sgft 1stc ac% a§ Qmon selected

ol i gomer s reaction nme ative
cor rf@gﬁmmpwowﬁw@ﬁa@é@r@l i%h rré‘rsioz aEW% MNPe S0 6‘??5302
56. The system of claimb55, wherein said reaction
chanber conprises one. or re reactors . select
5% he T4 BAPIB SHBROSHIPHE Bi™ SoREPRAGH Saﬁésa%lr%?t%m@gvt gtion selected
r eactodd e g‘rd)@pecdmhﬁﬂg roéaﬁrhmﬁiSm, ﬁdppérd(llz,eld}nbéﬂ) megedsioy potassium,
PP S R e B,
trickle- bed reactors mJItl -tubul ar fixed-bed
1r eacfh% ec'actlo%égﬁlﬁr%gltﬂ)ﬁ LS5, fqgﬁéptﬁnp\(ﬁh% Bﬁﬁﬁzn@%‘g‘aﬁ%'sa&uvely
actors | ow reactors, plug Tlow reactors,
contﬁtq‘?ﬁlémgﬁleﬁa?r?‘ryé]&‘toﬁ’ﬁ‘k‘mrleactors sem - bat ch
reactors, semi-continuous reactors, bypass reactors,
Aol o SREb0L R TP BEE R Bt SRR AIGR o i
nenbhaselihtasaehcti@ddt ors. 57. The system of cl ai m 55,
wherei n said oligonerization nodul ation unit conprises
one or nore additive supply vessels for adding one or
Stvor eThylréagigmespinpesition af dasn t+8.dirthgriepmprisiegsat jeatt gne catalyst for catalyzing

the cyclization reaction.
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the reaction chanber. 58. The system of clai m55,
wherein said oligonerization nodul ati on unit conprises
woneleorssser e process controllers for changi ng PoeuSesH05028
set of reaction conditions to a second set of reaction
condi tions, thereby changing equilibria of reactions
54t haTheafeection conmg@tlioh rof i 4de Sirthedccapdsiog dewli¢-plokse substrate for
rea
i R sNARY e 2P ER Dro BB oG AR EREM s cions
fav6$m@%e desired reaction pathway over the undesired
reacti on pathway, relative to unchanged reaction
eqU|I|br|a undeg said &?rst set of reaction .
5 Gonh ¥R TRERGTEG) Lot e, PecKyeTl SBRPO R P mPT g drase one
pr ogessn eaRtbadhd: €sone bamnge sauply Gsselvtoresupddnd ¢rerpr more reactants
cond Id’ Ir %Irl]es orsmeolree S%EV%I%S fv&hg tslc;lg AL P& %les(;ﬂ f&gﬂlr%fthe macrocyclic
tenperature pressure, alUe, energeti c st
mag petroendsings eactign dﬁeélhmt C@vmp@sugt S&tdeone@@ puly o @@9@ taé it set of

cl ajdBR cohdiidhl Yoz P ‘ie‘aﬁ IR desirk® Q&M%ﬁ }baﬁ@ﬁ]}e tHhOMmcludes at least
reCOV9r|n t he macr ocy clic COT%Qt romt

e APSAB RS PGS PR G e e e Ondesired
I ©C ONdinyrsZ#0 R&d ifitst 6w Sdatttvantonditida tttougk at lehsd one omiesired reaction

e AP o S BB R Bl MR RRER, of FRRRA e coule

whe mih said aipply rvatsdsv‘@r yecaomgesajdgeagiatth mrd sobyfrds and g€fedtugting reactions

Z on gﬁ @1 LRRGE Qhe?cmj CRAR ttﬂe%&c%égfh@ lcomPdtadll 4n& r&) Jneél%gﬁér}éatlon
€ macrocyclic Conpoun he system of claim

6 o megfion sinih épr aulptine@lipaeaization rABIRBS ORI Oftt i YP geactants in

I €C QEBENti AR SbeRlsd NG RduRTESERASE biediRd olﬁgbfners by said one or more

nul ti-stage reaction/recquer sses
sy stRAHT SclodPHiFBerParaia &t %ﬁ%ﬂ?i@@@@?f\; gt Raction medium,
Conplitive® conG&paidingdifireodaafed bidoimertization regtidner sel ecti vel y
separating the macrocyclic conmpound fromthe reaction
medi um based on di fferences between the macrocyclic

56c ombe mdteamef arihedd. whmigio srsth rogction chamber eOAPEipes IPRPratMpig reactors

in Qa&tegrfromﬁ@gr&mc%hs%%hg mgr{ti(ﬁ{ioug l%@éﬂ)rg dhtch reactors ﬁxed-bed reactors,
characteristics thereof The sy st'e

V\herﬂé}dﬂe%é‘?ddewss ERfine A S ERerT Uaine CHar OB é&féy"lohase
| NClrét@@rsShaced-bsd pors, Mk rbedl &Bﬁbrﬁ,ynultsmbmlhrl fixied-Yed reactors, quench
\él()ls?%a:ctb{i: ?{(’zﬁ}?f%-e lgegl o té%’ dlefflcfté'lrs$ I cp al or\%vgteg (?fSa :‘thfgyﬂow re&ctors
ads eopinigly/ sibsd tapk i reavtopo tsemitbatah rea@@rs Tne-centigtiam regfotors, bypass
cl alrggc %% %h\fs{g'grgtﬁi @a&(ﬁé QWﬁ)lg ?eaaf)rs %ﬁ&u&ggﬁe%é’cgﬂ réégtbxts Smultl -stage
are "S81°6¢ rom -t consisting of evapor ation
uni ﬁ%ctOfSl%i@hﬂe@kﬂa%qu@rYe%MSt s, distillation units,
stripping units, absorption uni ts, extraction uni ts,
crystallizatjion units, .adsorption ynits, i.on exchan
STuni tide syt Hgelimi s Wh‘f@%é‘ﬂ? HEQOH‘W*‘E"“ Radwatify v ﬁf‘tnéo“ges one of

cl atpsr@iddaive sufiplyS/essels oD addinglbné bismore elgmezatsn@sirg additives into

uni tﬂse,re ) bnbéhg ractionation units, magnetic separation
uni t &€ EHPORRT Ogr aphy uni ts,

58. The system of claim 55, wherein said oligomerization modulation unit comprises one or
more process controllers for changing the first set of reaction conditions to a second set of
reaction conditions, thereby changing equilibria of reactions that are included in said desired

and undesired reaction pathways, and wherein said changed reaction equilibria under said
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freeze drying units, condensation units, ge
filtration units, gaseous diffusion units, sweep
wdi2bderesssm units, thermal diffusion units, nasSBCT/US2005/005028
spectrometry units, dialysis units,electrodialysis
units, gas perneation units, electrophoresis units,
ul t seeerclesat of feargiat ic@ditiond fagqr thd dasizedf redctivrapativimyuwivet the undesired
m)l ?e%&oﬁlr atg\'fv%I lrélzlh@é {ool{hcﬁ’agéetdsf‘eactfldn (t(:;[nﬂBIJia d&rya%dsﬂrst set. of reaction
uni'ts, ng - unit ent r| ugation units,
cycF%ﬁ@mﬁIOM/unlts, and el ectrostatic precipitation
units. 67. The system of claim 64, wherein said
recover zone furthe rises a purification unit
>%f or Tb"u? %gcl"’r“ﬂesgs 8&%?15{!86 PHETY 6 8[1% R By Mg reaction
ThGCQMBbﬁﬂ%B&atﬁ@nﬂm@ﬂmpEMEMh@mfﬁmﬁamhﬁjmgmﬁﬂ®HQHMHumagam
rec&g g, 40 S&%E%Q&%t%% th the reaction zone and the
recovery zone ] |ng at least a portion of
used reaction nediumfromthe recovery zone, treating

gosal @*hysz,@[gm LAt ﬁnﬁlﬁﬁé}“cb&ﬂilnsﬁgg rdcBfely ol B} Fe0SefiktEine maéCéocychc

treated reaction nedi um back to the reaction zone.
The CEYROPEhF Bt the feastion B8Ry t her conprising a
nodi fi cati on zone for nDdifying t he nacrocyclic

und. 7 sajd .
Sl roai 1 DREP SR oBnE S5eR e il S RsrlREictt & 8 Supangone
f r oprdnbe! agd cuptneed $ir stbiseygenofecariy @i the macrogyelicsofnipgund.
oxi di zing the macrocyclic conpound, reduction units
for reducing the macrocyclic conpound, substitution
62uni e ﬁfyetﬁm§3 Blain} §0therein 210 Feequsty ZoRfeis ifhiatshie FRaFtiog zerpparranged
of  bhEoNRAGERENELInEureRTROELS tHSiHRNBclitEnfpBurddOr
removi ng at | east one functional group fromthe
macrocyclic conpound, addition units for adding at
63] eaS‘he piemf df i Gmaﬂomgxﬁsﬁngpm(bﬂiﬁl@rehdmen (51 @:tdymlhlhple recovery zones
r(r)eynngq and Xgnlstlruzc etd If(%rr]nu A sléatgg reacg{on/];elég rrg' roc%éégsl | zing the
nacroc rearran Its for
effectuatlng |soner|c rearrangenent of the macrocyclic

64C OMARLIRhem b clarﬁn QAL it PcoRWYoRE kiR ofle m@%&hioﬁ units
cormpound through cyclization reaction, by using

ol i dBielpstiyely SePHatingnhe BIF‘Cf%Cq@mCOf“BOU% lt;rto}ndpe {FAies W%‘Hm’ based on
ol | gIRRhdes Aeivbh HRAGARNSIc tdRpouad rﬁﬁ(ﬁfoﬂlel\l\fcdnlipoﬁ@tSdof the reaction

cyclization reaction, 72. A pr.o for. cing a
o B PR b g e o hER S B esR BT (0 i ng
a reaction systemconprising one or nore pyrrol e-based

65! ea%?g’s%m of cBinf @@%&rg R d1® g‘lyw;gl gﬁb@ coe%pﬂ?a& @rlagacteustlhs include size,

pyrro ase reaétants ar ca
por phape:inkey depsity; selablhry,r@é@étltwmrmm@ilcrmhﬁftm@ ey %@rge giptribution,

of  LRAhLEOEE 'Bfﬁ'dfn% gt MaQU@Rbtied/ats&pddn poRRlesi 1 ed
reaction pathmay t i ncl udes at | east cyclization

reaction(s), and mhereln sai d pyrrol e-based reactants

66ar e Thelsytsteer ofcmmﬂ l6k ewlefeif @ldnagr toMesparatidn oits glﬁd’ml‘este(ﬂfrom the
said first f ction conditions thr
one RSt RE pEaa AR B TAB VPR ot BBl s B Rhpone
ol i g@lrseuljsqramqnomitsf, ea@pmogmgrts grmﬂall(zbt}on unlts adsorption units, ion exchange

units, drying units, leaching units, washing units, clathration units, osmosis units, reverse
osmosis units, bubble fractionation units, magnetic separation units, chromatography units,
freeze drying units, condensation units, gel filtration units, gaseous diffusion units, sweep

diffusion units, thermal diffusion units, mass spectrometry units, dialysis units,
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nodul ati ng ol i gonerization reactions in the reaction
medi um so as to reduce formation ofthe undesired
wohki@onsssg by said one or nore pyrrol e-based reatanios/005028
and/ or to reduce separation of the undesired oligoners
fromsaid reaction nedium relative to correspondi ng
unneickioditleds wlits.gsperimzaion onitsy debdphoress uid, ulffheenpifm@@@nits
of ﬁlltrQIﬁH?a‘Z&T uﬂﬁ‘@eljlfx&lealla? %isgﬂaﬁﬁ‘p&{ﬂls oﬂtrﬁ%ﬁtu%m fd%fs unlts settling
conpri ses rocess ¢lai m
vvhePléﬁsWe%fuéat@atlléﬂsy@‘?b‘@d]?ﬁ’r‘in%%%ndéleﬁtf%tap%pfa‘éﬁ“@“@é}né%t ed
fromthe group consi sting of hydrochlorlc acid,
hydr.obromi c ul furic acid, ron trifiuori
o NP 8mh BB ARt R S GH, e St PUlegpn it o
net paifgnstht fepaited @adrebyclicrcomgouat oacet i ¢ aci d,
trifluoroacetic acid, triflic acid, sulfoni acid,
benezenesul f oni c aC|d p- t ol uenesul f oni ¢ acid, canp
68sul Thmivetemof dlainafly FerfhpT GompFiBreetnR an @O@Lrpqyelmgdlnaizmplewﬁh the

The iR esR 8l G @écme?zon@hﬁf ed1Rctal 8 18t AbMGEn of used reaction
conprises a Lewis acid sel ected %£on1the

con&FEET AGTIPe SRR ARG HPANE BERUSHBICAEAY prediign fng recirgigtin the
SChreatddr2Qj onlniediud, ba€lr tbBhe redbthod zosc ( OTf ) 3, YTi F4, BEt 3,
Ged 4, Eud 3-nH2O, Lad 3, and Ln(Olf)3, where Ln is a
| ant ham de. 76. A process for produci ng a porphyrin,
69confhhé systerp phelait Sps fugther ¢oapprigipgnei wWedifgrationr eanet foomodifying the
Sy sLEmGRERLnpbdad One or nore pyrrol e-based reactants
in a reaction nedium wherein said pyrrol e-based
reactants are capable of form ng a porphyrinogen in
70Sai ahé eactl &nclﬂﬁdé%l mhaltemasaiﬁii hé&lificat@in Rhe E;ﬁﬁgﬁtsd}sOdihe or more units
condltlgn q$ % ast . one deS|Qeq reaction = recvelic
pat R et & §“Sé§ ng 8h SPAHPR | L% T offadiAng Y
r eacdimm»m@ds Yeductiod uniteefioe feducigi the pyargopdlic-comp@dd,rsebatitutiont wnits for
are r
o A GRARARE fnflond AT BB BHESE Lolpbifl PPl o
one repvdliag ot ket precfendtiensl gfawmﬂmytme aeroyR g W@guqﬁnﬁ’é’sﬁw aits for

ol | Q@R dt 7t RO fun&RGAL GBS onth e AN AL | 'célﬁbound cyclization units for
ol i ner|zat|on reacti ons of sald one or

pyr FOIEL HRuERE FeaBiosSici mpHEady 2 CEBRERED thif G elftuating
t 0 nRautaedrangmichi@nthe hatrbgclicrdasiunéd ol i gomers by said
one or nore reactants and/or to reduce separation of
the undesired oligoners fromsaid reacti on nedi um

7ir el @t pro@sstfor yothesspporIdicrmgydin neyehohut terdughl dygliveami reastiqnohy using

tr e 2%{3 bl%ﬁlerrlzlgﬂ(% dofithol _Hr%‘él! i ¥dnRlg M@lr&%ﬁlg&ﬁ(&bﬂ% EctloRs th tihpete

67

process of claim 76, wherein
rmdl“fﬂihé"aﬁ%hzaé?mle%"fbor phyrl nogen includes (i)
oxidation, (ii) substltutlon of at Ieast one
funct i onal renmoval

foxg ro m inpgen,, co % ste g 38 proyiding a reaction
7% undy PESHER LR EEnE AREPREIEESD) e Gt o PEAPe a1
f unsj?sltaﬁrn@hnpggingque of &ore/pytrﬂ&b:tsectmeaccmtsmos teq¢tion nfedipm, wherein said

]I;O: Ry lircge sanlr Qcm(l{s a{%%%%eagl’e og\ﬁgﬁﬁé tﬁé Q)gﬁ)hgﬁﬁo)ggxp‘ﬁ s84 g@&fo{% medium at

ase Feac rrol e-
r eaetiiagisg ohreection pfaldltlensdhmﬁ@ratﬁeﬁﬁg Oltehj@Sl{?é FqeptionipabYy@ha fncludes

a fiaf st g}%hzaggn B REA ()0t GRBLintshi@ Byirdid 1620840 Bacibits are further capable
of forming undesired oligomers at said first set of reaction conditions through at least one
undesired reaction pathway that includes undesired oligomerization reactions; and (b)

modulating oligomerization reactions in the reaction medium, so as to reduce formation of
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| east one desired reaction pathway that includes at
| east cyclization reaction(s), and wherein said
woeemtiastss are further capable of form ng undeBCTaI82005/005028
oligomers at said first set of reaction conditions
through at | east one undesired reaction pathway that
I nctheldedsitddaigbmasl bplshig ame ok z@td pytrotecmsstli reavgapts (dpd/o0tvereduce
or ggg{rghoéggg% h?(gg%?laong)%eﬁ‘ rog-xr fﬂlrg‘a%t?cléﬁ%e?% Raﬁ'latlve to corresponding
oI i gm?évlﬁtth‘?ligemerezé‘i*ﬂnrr@ﬁctlwdl tives for nodul atl ng
ol i goneri zati on reactions of said pyrrol e-based
reactants b reduc:| ng.formation of e undesi red
73 o1 - e A 1y oG SR TR LA SPRGE BT Trer s
fromsaid reacti on conp03|t| on, relative to a
COI‘ ‘i"hes rgc%sdsl qg:laﬁn% %9 t\!vlpe in m:};)&falyjsﬂ é%ﬂlpl}%glé li]&lcsa"c']ihqelected from the
I|go i"on. cont rol reaction
m XEIQFIECC@@‘F\?EIEI@ ihpidrochicgly agiiddleidspliemiq #ejd, sylfurig|agid, pexgn ifluoride

cat ghotitd, Gacafel #id, fn‘EQuoﬁc %@htben{oﬁ) acfl, RRIhde SFNERdid, thidhloroacetic
ext raneous wat er: %g% por phyrjnogen in formo

or eEpitipweHe i Ao ORI eyt aﬁ‘f’db@L’ﬁ“S“H‘)mc
f or adi@) c4mphGr salfeMcCAclICHna ltiifopmktharetifyicptios phi ne
conmpound, conprising the steps of: (a) providing a
reacti on system conprising a first bis(hydroxynethyl)-
7501 gd&hybrplessgivilaie 78 edlctdmsaidsatilyst @epord 2 dieviverideselected from the

d' a Epe gl‘g’t‘ﬁ-lgad}tBljy@th@ra{ee@ﬁ rhmnaemdﬁmc@@ﬁmbg%mo InCl, CrFs,
t or mam de "and for mam de, wherein sai

r eaéﬂ%n?%oﬁf%e Yérgp’a%ﬁe @FCLs EHRb H]'g'zot ReEChat g/ e where Lo is a

am paiehiy! phosphi ne conpound in said reaction nedi um

through at | east one desired reaction pathway that

i ncludes at |east cyclization reaction(s), and wherein
76sai d preast BRpedaie £ porbhein, eapaiihe thofstepo pfri(@goroviding a reaction

undes e&ecg)mo L, x%a e ¢ im{nh %&‘lc?(bb @éd rL:a%%ﬁtts mogllgacltjiglg glgéhﬁxﬁ %vherem said

I‘eaC}ESI on es un
ol i gy lpaz@trpamntﬁ era@mabln of foryie o 9YPhyrBPe AR paidyreaction medium at a

ol | GANRE bZalciHoh&AG: HRREH htrleatsﬂ'lﬁe a6 ﬂe&ﬂor[ﬁ%%vsﬁémlﬁf/mcludes at
add |n(% extraenous water into the ref)l on nediu ; ble of
as 19 cudizrian rartieas) el Wierdeld pigde rem@ﬁm—ﬁ% e gppable o

sai gori@@Ginaditr&l ARGhaE at &id mdweeosemﬂmabmmoﬁn‘ thtdogh at least one
ol AHTTEY BeHBhr BUBHa Y ChHSaAr e Ed SIT SR dFicams ©
r eaatoddaig Sligomeriz@@e réaotirns ofrpds pitei @rmdro pyrfcwdfr prisquigreagtants in the
mac rré%&}/ogllnjleﬁiuglmor@ %EIeHlYCL: @JMB&BH e HRAEBQY Gﬁjgomers by said one or more

reactants and/or to reduce separation of the undesired oligomers from said reaction medium,
relative to corresponding unmodulated oligomerization reactions; and (c) modifying the

porphyrinogen to form the porphyrin.
77. The process of claim 76, wherein modification of the porphyrinogen includes (i) oxidation,
(ii) substitution of at least one functional group, (iii) removal of at least one functional

group, and/or (iv) addition of at least one functional group.

78. A reaction composition for forming a porphyrinogen, comprising:
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conprising: (a) a first
bi s(hydr oxymnet hyl ) - or ganyl phosphi ne reactant; (b) a

weeowrndssay omat i ¢ di ami ne reactant; (c) a r eact PAT/US2005/005028

79.

sol vent conprising di nethyl formanm de; (d) a co-sol vent
conprising formam de; and (e) an oligonerization

conky ol @edirtmare pgootpbised ngctend, ndreousidvagrare-ba8@, regctants are
Process cf Jble o?rfdpn{lll tH% %ﬁ}r ng;é/eﬁla{ &ﬁﬁﬂ%&?re%a{mgmgrons through at
conprlsm the st & ding a reaction

system ¢ qe§ngd léaqﬂp@ @%thw;ihﬁ Wéluﬁleéatlﬁaamycla%%aonareacﬂon(s) and

S€eco n_d d\'Vlﬁ’Jréi’{ﬁnﬁ/djl%adfaﬁ@ Gl ftfthdr Bapﬁblﬁ @ﬂﬁ)‘i’rhiﬂg uﬁ(ﬁﬁirdd Mligomers at said

conpri si et hanol 0 e, Wherel

bt ant B4 SROB R BN 1 oG it Py et
c onpoundinélmdes aidesired aligbnerivativdteaagtians;hr ough at | east one

des) |

cycll 7 at PERFRAERARE, WS Kl Gk 5308 osc B RShancy and

ar e(c} ur t4veror cagratsligomskization repitp! @ﬁ%\seﬁ rfeid mefylajiggrealigomerization

t hrough @ictibRagtsai@ @?n&&%&i feﬁ‘dﬂanfsaﬁ'ck&l&ﬁg akHaneY oft tHatindesired
i ncl udes undesired ol g%omerl zation reactl ons; .and @ 2eact10n

modul at | H§OBTT JOHET FPAEHN OF dic PPHEd] pligPRers r BYR ¢

medi um bysmackitiong reative ale nd USrrespb@ing reh@ioh h@nmpeditini Goking said

medi um onqmp%dmgr mati on of the undesired

ol i goner Peactants and/or to reduce

separation of the undesired oligoners fromsaid

r eagt L 0 n D mfiRingt i ve to correspondi ng unnodul at ed

ol i goneri zation reactions. 83. A reaction conposition

f or (3 or n#'¥7§¥%: macrocyclic i m ne conpound, conpri sing:

(a) (@ filgysrmedi arri ne reactant; (b) a second di al dehyde

rea ant ; eact| ng sol vent conpri sing ethanol;

(d) cot ¥ \)8?1? conprising formani de; and (e) an

oli gbmsrasah;l on control additive conprising extraneous
ess for formng a nmacrocyclic

borgzat %Olﬁ\scgﬁglg conprising the steps of: (a)

pr o di ni:}“raneP@a’cﬂﬁra@nd system conprising a first aryl

bor giyi ¢ @ehtdrifdRafih ddHn o R fre@pifRGPOREH réacBon Hikkiydr OXYy-

pyridine reactant in a reaction medi um conprising

di net hyl acet am de and fornmam de, wherein said

zlgBmerlzatloa c

80r ea@t pibdeSs BF Gormip abingcraafclic Giiifofgthy lpkospracy @apohndgc comprising the

bor onat e C%ggp?ovugn%, I Sactﬁi)nr §5 %1%' 90@@?1%19% um f}r%’ir 9%%r<?5fmethyl)

| eadt™ofie &action I nc
| eastgamyynhbiphiat reaeiant et d |swn1(d59rom?andilam@r refiotpnt; i gireaction medium

r ea%n?%fsﬁg %ﬁetﬁﬁ%mﬁﬁdecﬁﬂa@}nﬁnﬁk f\)\ﬁlél‘g?nnﬁlduﬁg@éﬁsr gd capable of
rs_throug |'east one undesired reaction
pat ylgt qlmtchwéyc@}@ eagnnomethylphosphme compound in said reaction medium

through at least one desired reaction pathway that includes at least cyclization reaction(s),
and wherein said reactants are further capable of forming undesired oligomers through at
least one undesired reaction pathway that includes undesired oligomerization reactions; and
(b) modulating oligomerization reactions in the reaction medium by adding extraenous
water into the reaction medium, so as to reduce formation of the undesired oligomers by
said reactants and/or to reduce separation of the undesired oligomers from said reaction

medium, relative to corresponding unmodulated oligomerization reactions.
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undesired ol i gonmeri zation reactions; and (b)

nmodul ating ol i goneri zation reactions in the reaction
waordictnstsy addi ng extraenous water and/ or pyri @CHAISRIVE/005028

the reaction nmedium soas to reduce formation of the

undesired oligonmers by said reactants and/or to reduce
8lsepar shéton fmposition Uind ésiningch ola¢rgoyntisr smiherogihydripgphine compound,

reag&h@ dium relative to correspondi ng unnodul at ed

% ‘ation reactions., 85. A reaction conposi tion
f or af)gﬁrﬁt pighedrarpptBey REIR PBSPRRAE X BB pound,

Con'm'a%écﬁﬂi ardrfakic Qianink Sdactat;y| boronic acid reactant;
second

2, ridine reactant; (c) a
r eaé‘ig)l aﬁeé‘:tg’élsﬂ’}éeﬁ?cog’@ﬁ%?% (gm&léylgymm?%yl acetani de; (d) a
CO- gd)laventlvanwpprigigigmfagidrpamide; and (e) an
ol i ge?q}?glggﬁg&ﬂlzgpon gmoﬁ chdn@ggdrﬁﬂrlylﬁg %ﬁs&{/'fc@ extraneous
wat pyridi ne. . A'process for formng a
macrocyclic callx[4]pyrrole conmpound, conprising the

g2St eps pRkess (&) foprﬁ@g”adinﬁkﬁo@clfceﬂﬁﬁd OdﬂnpSMﬁIC &Bﬁqﬁr&l‘ﬁ@ rthsiseps af: (a)

first ketone reactant and gchgl %/ act amdaldeh de
IR S R g e s S S

f or rawiattéy a mmmlemadmmccdnpr@agmamblgnafoenmp@ lwlh@eloﬁald reactants are
fsglr ?a ngleto (iz"orm n%reﬁ) Cﬁ{gcréc cli %{;}% ;FMHJ ﬁ)ll idG uﬂgdldnp through at

reac rou east one esired
r eadtastone é%trflfﬂma@@tlmmth“iah @lhm@siemt lqag guqlizatipp Fepdtighsl ppd Wherein

reaghiy qg‘a(:ﬁ)lts AP QLRI SFatbichikC AebABY %h%)hﬁrsf Uflfleht least one
capabl e of form ng undesired ol

0 at
| eadidssingd {FAGYER iPREYY g’éEﬂC](b‘ﬂesp‘ﬁ’fj%\ng ?@?ﬁiﬁr‘?e‘ﬂ lrﬁﬁét?ns’ and (b)
Und&ﬁddﬁl@%g@lﬂggﬁﬁﬁﬁtloﬁ abactions irede kdactiod ;medindh ylbgdding extraenous water
gg:’{%tﬁwttl %cgél? 2 1gl§,lt s?)aatél cgg%lﬁc\%a orma%on f)f’ ﬁ]l% c?e?&e%ao(l"%(!)n%l?s by said
medireatiants endas td reducestpoeation of ﬁatmdsnred)bhaomers daniesid reagtion medium,
ol i ARG MMS1AMMiBhiod RadiEUCe
sepgr?%tg{egon&gfs%%e g&n@eiu?ar e§1 [ glonl%r saflr om sai d
reaction nedium relative to correspondi ng unnodul at ed
8§3| ' g@%@éﬂoﬁ @Jrﬂl&ﬂtl&rﬁ@l‘%iﬁﬁﬁksa m#&vocydfic irf ACdolrP Bund QIIPPSdidet ON
form ng a nmacrocyclic calix[4] pyrrole conmpound,
conﬁﬂasffrﬁ&‘am(rﬁ)reaﬁta‘?ti rst ketone reactant; (b) a second
yr r(0) £setonadiaidetyie feictang r eacti ng sol vent conpri si ng
sol vent conpri si ng
for n(:ﬁ)rf)i/raa(;ﬁngasome% Cs’mém?ngle agngrhsrl zation control additive
c onp(d]} séorrglvent corgmieiog rmemidy; andB8. A process for formng
a myey aﬁa%}ég&ﬁeﬁza%% &aﬁ[ré]aﬁaiwe%ﬁp&mg@g%%us @aBprising the
steps’ of: "(a) providing a reaction system conprising a
first ketal reactant and a second pyrrole reactant in
88 T RAGHIER O by @Qﬂ&?dcﬁdhﬁ@o%hﬂ@b&ﬂﬂo&ﬂetc&ﬁprdmgamdsteps of: (a)

for n&mlgng a }Iggg{or? IS}gte%aclorqlprls%?gCa farst aryl boronic acid reactant and a second 2,3-

dihydroxy- pyridine reactant in a reaction medium comprising dimethylacetamide and
formamide, wherein said reactants are capable of forming the macrocyclic boronate
compound in said reaction medium through at least one desired reaction pathway that
includes at least cyclization reaction(s), and wherein said reactants are further capable of
forming undesired oligomers through at least one undesired reaction pathway that includes
undesired oligomerization reactions; and (b) modulating oligomerization reactions in the

reaction medium by adding extraenous water and/or pyridine into the reaction medium, so
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are capable of form ng the macrocyclic calix[4]pyrrole

conpound in said reaction nediumthrough at |east one
wdesiereesisp eact i on pat hway that includes at | eaBCT/US2005/005028

cyclization reaction(s), and wherein said reactants

are further capable of form ng undesired oligoners

t hr eugshrededecfasiationef thededésiredd oligomers i tyrsajdatehaigmis ankdigt to reduce

i nc lséb%éon%%ﬁfnﬁe@ﬁed@hé&ﬁ@@ﬁérﬂ ahd @&tl&?ﬁ&ﬁdnp Reiativé ﬂdco('r@s)pondmg

m)uatlng gonerization reactions in the reaction

nedluﬁfﬁ?dé}?eéﬂbgoﬁﬁ“@%?rﬂﬁ@ﬂ%s net hanol into the reaction

medi um so as to reduce formation of the undesired

0| I l dfr actants an c{1coboro ate om ound comprisin

8sep rgﬁc H’@ ndesered st gomers F op e ——

reaaiat)la(ﬁrstareldqomncaplélrfactant,e to correspondl ng unrmdul ated

ol i g@q@g&o&pﬂ giﬂyc{rg@clg};rﬁﬁgreaéﬁgﬁ A reaction conposition

for formng a macrocyclic calix[4]pyrrole compound,

compy) it §3apiEeE selugnt eorppripiag dipetpypcei@idet ant ; (b) a second

pyr r(@|aQo-§&@éfaf @tprisifChrmBmi®agl ng sol vent conpri si ng

di met hyl acet am. co-sol vent
For R et el Mo ST TP a S Ea T STPLad i Preve
conpr i sing extraneous nethanol. 90. A pr ocess for
f or R a
herRS 205% fgatgxr 1?%/ ézxklécg({/c?(gl?\r%%hxglt]};r}gglgt%%ggw gompﬁ‘@i[ﬁp [He%ﬂ ﬂsgof (a)
conpravisingg repcfignysyytery popnaisiag o fiskletoanteady an& assé‘if’éiil pyrrole reactant

di agef RRiIE me@aE taRirising dﬁheﬁ@ﬁ@ertdn@& A8 BrH4Mi8& WAErkiS isH@ reactants
acetonitrile and fo ein saidr act%nts are

capdii @PBfe F SFmIngd ‘Haér"r%%f‘ 8@3’/‘@593’5"18 CHMRPUBL Hespid reaction medium
conpigbupd at Rass ahddesig@atacton paehelhy that ihcloleg b ledst dyeldrationanation(s),
g;i: Ir(g g clgrcglrﬁ: Csarld Iea O% ?r\é\?lx*thgrh%kab eno%lf&%?n o slrlgagcﬁgomers through at
ar e Ifastronpyerdegmp mgtt@n ofthWayrthdt nglumﬁdle@qslr@d)hmmeglmn geactions; and

thr QH)gllﬁocﬁﬁatl df @ﬁéonf@ﬁﬁnbm desioheth he @&Etﬁoﬁ%&M%)ﬁd&u@agxtraenom
i ncl'udes undesirted Onerlzatlon reacti| ons;

nd (b)
mod UYaEE iy thmr?a@wefdm S foasises BEtioR of e ShdeRER Oﬁa‘ﬁomefs by
medispmriytamsl dhdig 18 XdeeRpatRioaGetRNAIRRE RbRER Glomi Afdaeaction
t he rq%actl n nmedi um ormation of the

und S P By H8 ﬁ%rFe§p°B§‘n%'§}ni§’dﬁ?&‘ﬁ%‘éﬂ?‘%mg}?&f&?ﬁ(’tﬂo reduce
separation of the undesired oligoners from said

eac
i g SEr o G bRt SIRANSHIO MR L R Rene
f or (Bovfnstdgfone repg@ntocycl i ¢ crown et her, conprising: (a)

a fi([,)sgseg;n@ todd redc@@ct ant; (b) a second diacetonide
reactant; (C). a reacfjn sol vent IIFSrrprl si ng

ac et ©¥fi reactiesolveny rormprisgs digiethaitea@iifpr i si ng f or mami de:
and (@p) coablvelt b@apmeing Bahintide; am:mt rol additive mxture

co rrp(r)I a%lopg)m%égeﬁlgr? goo ntro agcﬁtlve comprlsl % extraneous water.

88. A process for forming a macrocyclic calix[4]pyrrole compound, comprising the steps of: (a)
providing a reaction system comprising a first ketal reactant and a second pyrrole reactant in
a reaction medium comprising dimethylacetamide and formamide, wherein said reactants
are capable of forming the macrocyclic calix[4]pyrrole compound in said reaction medium
through at least one desired reaction pathway that includes at least cyclization reaction(s),

and wherein said reactants are further capable of forming undesired oligomers through at
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nmet hanol . 92. A process for formng a cyclic peptide

conpound, conprising the steps of: (a) providing a
WoOeetiiReR39 syst em conpri sing a peptide reacant PCanise®s/005028

with thioester and thiol term nal groups in a reaction

medi um conpri sing sodi um phosphate, wherein said

r eatdaa Bhéurﬂésﬁecaﬁ&hlbmpmﬁwafydtatnnmgdes nslesised bligomydptipgiesactions; and

WF(lb Y ndduiap l g)m[ar ztgﬁ I%QCUEIEdlh U felgé'tighl gllﬂedﬂltfn i)ye Q&ﬁngoe&eraenous
desi'P e’ T'éath 6% i ncludes at_ [ east
cyc Imeﬁlaltql otp themctnpmme@}m sa Ao vitdasedPPatien o ﬂ}@élaéf’é’é?ﬁ‘t‘%‘g’mefs by

ar e Lprt0eh. sRARAR Gd@le EQFMbREer 1o dlﬁ&hlf@d)h@bﬂl@@ BhSaid reaction
t hrough at | east one undeS|r§ ({gactlo% F Ony t hat

i nCIMAES, GIREEP FEESRIPRRO T LY GECPEALP RS ™ nd (b)
nodul ati ng ol i gonerization reactions in the reactlon

med ddi { comprisin,
r ea:‘_fA{Jﬁg%)cﬁ rh%)(r]nposrﬁ%n%x i %%acx%%}!cﬁp%ﬁmﬁraé Qon{plal?nd prising:

Fum - so - as o re ion of the
undégiafed kadlirgoadr s by said reactants and/or to reduce

Sepqgﬁ&gggd roletgcpdesi red ol i goners from said
react’ion nedium relative to correspondi ng unnodul at ed

ol i derasacngspiyent pRRREPpg fiethyaceamider 50t j on conposi ti on
fOf &n&ﬁkaﬂa@uﬁxﬂ&hgmﬂﬁ@m&ﬂamconpound conprising: (a)
t er ﬁg‘gt Lde ! ea i%§3 agc? tlve c?mfl),{ls&g Io)?gﬁéoﬁg mgtﬂzglof hi ol

vent conpri sing
sodlun1phosphate and (c) an ollgonerization contro

9(53l ddl}\ roces %lﬁlrgCaOHRIEAC?éhQ Qro%teﬁ@p%%nhpéo%@hﬁﬂglhe sBpk. of: (a)

ess bicyclic imdazoliumlink iacetonid
c 0 nmy@mdjng ) (ﬁq?ﬂop §thpg1 sEriging B dirsg) fhace(aéjeaﬁ% \%KH p ﬁﬁ;o% iacetonide

reacki o if ¥ sdaith %M'c&hﬁ&n@ aetdnfiile and formamide, wherein said reactants
(i mdazol -1 -yl met hyl ) benzene react.ant and

(br Ozﬁ?;)ﬁ%’f‘lﬂ? pg B)étﬁl?%%lg IP%’&%Y%‘ﬁtcmwﬁ <} sopponnd da in sa@I rea%‘uon medium
co n’pﬂhiroﬁgng 1elbtront Bystréoenmin pehveay dhat eludm ey lewh eYCéllzq’qlos geagion(s),
react ants are: d%&ap 9 bts %reot{mkrep Ee{&lﬁg 01t @gmpé Glydgénle@ oligomers through at

i mi oA ST said reaction medi um
thr olagshor&tunﬂﬂm@tre@h@ m&mar @dt m‘é‘ﬁléit preepinphplipag izt reactions; and

i ncl H)? S d@htinl WSm&Mﬁ;tlohzr@Jch&@ if QRClAN ﬁa)edlulﬁl'lg' MoRE ekifaenous
sai d eactan?s are further capable of f

UndesieloeRing meGBTRb Yo 1h FGEHIR TRb et ot igcp ghhe undesied
I eachiigdmed By SiB¥actai and/i1Go 1AILRS sapmatimiof thel undesired oligomers from said

ol i goneri zat.i on reactions
ollgﬁﬂ%WPEQ%W&ﬁdwﬁﬁ %%ﬁ%mmﬁgtﬁém#ggggﬁéﬁkhe PUm by s
addi ng extraenous brom de into the reaction nedlun1 SO

ZS “}3, Mg goosﬁ %dr i E (ér%c,eroé&@l%dv&nee%ep kérﬂ@ﬁﬁ%s by

ai d reac or to reduce separation of t
undeévnédt®W$@bn@m@tfron1sald reacti on medi um

rel ap) Y ech EREGAICRMAY unnodul ated ol i goneri zation
reactions. 95. A reaction cong osition for formng a

bi cy & p&astig s vst OTRITRE AN WS ound, conpri sing: (a)
a fi (Bt ch-bdredamalpriding/foneidg] gnldenzene reactant; (b) a
S€eco ? ‘; ;gnb &Pn@ﬁ%a? | )cgr%ro% Ia%tl{;ee %ﬁ)&l?f@t comprising extraneous acetone and

methanol.
92, A process for forming a cyclic peptide compound, comprising the steps of: (2) providing a

reaction system comprising a peptide reacant flanked with thioester and thiol terminal

groups in a reaction medium comprising sodium phosphate, wherein said reactants are
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(c) a reacting solvent conprising dinethylformm de;

(d) a co-solvent conprising acetone; and (e) an
wohkp@onsssp zat i on control additive m xture conmpPCSiUSZN05/005028

extraneous brom de. 96. A process for formng a

macrocyclic | actone conpound, conprising the steps of:

(a) cpasy bilforgingthe eadicipemids ystremdcio npd rsetivg nedingaibtopgh at least

havi cgdemregiagagt?c?ﬁy g{h% rﬁa&xﬁtqnc(ﬁﬂgs Alkad (:%EEIU% fga&f%h(sg bR rein said

in 8'Feac nprising dinethyl formam de ndd g
f or masthrdeare fitberepmblsaf friagerdsiied olgomeie dpaitsh gt lggst one undesire

for Ifrﬁl,al’:]tg)nt JA@IVW Haf Qﬁéﬁlﬁéscuﬂd@ﬁéd) Bl omeiRMdINEadtionsS ahdl (b) modulating
reacti on nedlun1thro%%

at st one .desj.red
pat ﬁwe{lmﬁ)n feﬁ(iﬂo&sdlgg e{?ac}lcharg? 1 t()yl eddm% cxtraenoug %?o%ﬂéngﬂnto the
I eaGéakin (redjuna a6l asverdice fg@ation o€ a@tuaﬁﬂssedaﬁleomm bheaid reactants
capa

| ea §%1{1<5/or 10 redlflc%r ML dxjtjyfdtﬁesﬁr{dgsge(f)(l)liggﬁg? From 44 Qédgfbn %dlum relative

one un reacti on pathway that includes
undés tmt@@onﬂmggmme@ul@@t qligpmerigadion 1a1iehs: and (b)
nodul ati ng ol i gonerization reactions in the reaction
medi um by addi ng extraenous neth noI int.o the.reaction

9rre di ARt CRPOT P TRIERIEnE Sy S PPRSIE BYmPPHE: REENNS eq
ol i qemkRidbYeatidi thnkeaiadhalibestecdmd fdil tetrmnarlgdmpse

separation of t e unde I $ fromsaid
reagﬁrﬁﬁwﬁgﬁm st Smﬁggﬁm%ggggﬁondlng unnodul at ed

ol i gome rohgmerlmou mtx@llaéchfs\'e ngsture Aomlélé'@ﬁ PEIOBHBIBIES on

for form ng a macrocyclic | actone conpound

conpri si ng a) a reactant haV|n a car lic
94nd /%anroeqsvn@rf( ipgy Pigycligydpsaliumly edaCOP“B i ﬁ‘pré%‘}g&fée rfeps of: (@)
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et hy?rg(%az&umqanggcpc%}ﬁg&dnﬁ in sgm&m'meﬁﬁmﬁrb@hrégleﬁsh EneSib@RS reaction
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di al feyhvey trebitindet 2f lppsteyeleaiian enqtionsli aaﬁ%%ﬁﬁ F%‘%Teﬁiﬁanééfe further
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I goneri zation reactions in the reaction
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(d) a co-solvent comprising acetone; and

(e) an oligomerization control additive mixture comprising extraneous bromide.

96. A process for forming a macrocyclic lactone compound, comprising the steps of: (2)

providing a reaction system comprising a reactant having a carboxylic acid and an ether
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99. A reaction conposition for formng an aryl ene

et hynyl ene macrocyclic conpound, conprising: (a) a
wdizedelogsssor eact ant; (b) a reacting sol vent conpCTRIS®5/005028

Cd 4; (c) a co-solvent conprising nitrobenzene; and
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extraneous 2-butyne. 102. A process for formng a
98ITEC IAOF¥Eekd for RHAMTAY bl hyle@0diphylaicmiaciobyelis tagsumf confpaiping the steps
pr ovi a.reaction syst ri ' . di
)R bE S 5L SRR O, Ro bl i s
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undesthpat it gerdes WA HPligePiEREr bAEod Y modulating
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o JErE 32 o TE O T ATE B TBEHLEb s b e s
addi aﬁg'oxem trédaenepsativn bthe inplesdred bigzomera doingaid ﬁ@dﬁlqmmled%l relative
as ;[]to orF ogﬁl{x%m&tgyolﬁgmérﬂﬁmﬁ ndeshy ed oligomers by

sai r ea
99. A reaction composition for forming an arylene ethynylene macrocyclic compound,
comprising:

' (a) a dialkyne reactant;
(b) a reacting solvent comprising CCly;
(c) a co-solvent comprising nitrobenzene; and

(d) an oligomerization control additive mixture comprising extraneous 2-butyne.
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and/ or to reduce separation of the undesired oligoners
fromsaid reaction nmedium relative to correspondi ng
wanowdassad ed ol i goneri zation reactions. 103. APCEAS2106/M05028
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103. A reaction composition for forming a macrocyclic compound, comprising:
(a) a first dialdehyde reactant;
(b) a second diketone reactant;
(c) a reacting solvent comprising dimethylformamide;
(d) a co-solvent comprising formamide; and

(e) an oligomerization control additive mixture comprising extraneous water.
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capabl e of form ng undesired oligoners
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nmodul ating ol i gonerization reactions in the reaction

medi um by addi ng extraenous water into the reaction
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wherein said reactants are capable of form ng the

crocyclic
L T e N e

r eactd) efirspaddhydeyeactarit i ncl udes at | east cyclization

Ezag&q)gg& C%r(%%%%OMﬂ%{n sai d reactants are further
ng unde rs th
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includes undesired oligomerization reactions; and (b) modulating oligomerization reactions
in the reaction medium by adding extraenous water into the reaction medium, so as to
reduce formation of the undesired oligomers by said reactants and/or to reduce separation of
the undesired oligomers from said reaction medium, relative to corresponding unmodulated

oligomerization reactions.

107. A reaction composition for forming 2 macrocyclic heteroheptaphyrin compound,

comprising:
(a) a first trithiophenediol reactant;
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(e) an oligonerization control additive m xture

conpri sing extraneous thiophenol. 110. A process for
woéanwsioasgsa macr ocycli c di butyltin di carboxyl at CT/US2005/005028

conmpound, conprising the steps of: (a) providing a

reacti on systemconprising a first dicarboxylic acid

r e ald) asstond ideaphstmaerdyrchldyeaciabt i n bi sacet at e react ant

' n @%Jx%éc%g &Weﬁ%%ﬂmngqm}iyﬁbrﬁﬁmmél or obenzene and
hyl acet am de, wherein said reactants are capable

of LN ?ﬁ’%‘?b’e‘ﬁtﬁémli’fﬁ&g&?@p?% 2 butyl tin di carboxyl ate
COoNEPanigbriersaiof céralciliiaive mirtlieltmprising gunedus Wwetaist  one
desired reaction pathway that includes at |east
cyclization reaction(s), and wherein said reactants

108r eAfpucess dor foranpats rgaceyfeyclio poinaty thinefbss isyléoge emingwide pagnprising the

thr ?é{g hy. by bl@@&hg 9@@&0%@??&& %Qn}_grﬁﬁlg tal AR lﬂ:ﬁﬁl&}%@d{)l tdd@knt and a

i ncl udes undesired OnErlzatlon reaﬁtlons
nodeerdi HighioPgURRTi %@%ﬁ% A7 r & 4E4HYh Sy IR ‘é’é‘%t ‘?eéff)“e and
WEdﬂlHl@ﬁthe&dﬁheﬂﬁhdﬁéiﬁ fareBRHSts aeehpable at foenihgthe ntakrecyclic aromatic

Lﬁg%léoe{fm%ros dr{eg:gﬁ%qﬁlgd an)S/saltSdgrle& c?ngrgeg IIIII(I) hro glll gt}]eag ntgrbrgseu d react1on
s e ppatiatay dimt offufre auhueg«ch@uomtacgm;@d fwherpin saifl gpactants are further

re ag%bﬁgof%ml %dersﬁéd%ﬁlé&&rgtﬂrogﬁlraf RAPORGhNGirddNEREHA Bk K& that

nerization reactions. A reaction COﬂDOSItIOﬂ for
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109. A reaction composition for forming a macrocyclic aromatic thioether sulfone compound,
comprising:
(a)a ﬁ;‘s,t bisthiophenol reactant;
(b) a second bisthiophenylether reactant;
(c) a reacting solvent comprising benzene;
(d) a co-solvent comprising dimethylacetamide; and

(e) an oligomerization control additive mixture comprising extraneous thiophenol.

110. A process for forming a macrocyclic dibutyltin dicarboxylate compound, comprising the
steps of: (a) providing a reaction system comprising a first dicarboxylic acid reactant and a
second dibutyliin bisacetate reactant in a reaction medium comprising chlorobenzene and
dimethylacetamide, wherein said reactants are capable of forming the macrocyclic dibutyltin
dicarboxylate compound in said reaction medium through at least one desired reaction
pathway that includes at least cyclization reaction(s), and wherein said reactants are further
capable of forming undesired oligomers through at least one undesired reaction pathway that
includes undesired oligomerization reactions; and (b) modulating oligomerization reactions
in the reaction medium by adding extraenous acetic acid into the reaction medium, so as to

reduce formation of the undesired oligomers by said reactants and/or to reduce separation of
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111.

the undesired oligomers from said reaction medium, relative to corresponding unmodulated

oligomerization reactions.

A reaction composition for forming a macrocyclic dibutyltin dicarboxylate compound,
comprising:

() a first dicarboxylic acid reactant;

(b) a second dibutyltin bisacetate reactant;

(c) a reacting solvent comprising chlorobenzene;

(d) a co-solvent comprising dimethylacetamide; and

(e) an oligomerization control additive mixture comprising extraneous acetic acid.
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