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macrocycl es requi re hundreds of man-hours of work,

produce | arge anobunts of toxic waste, require

expensi ve manufacturing facilities, and still produce

frustratingly |l ow quantities of the desired material.
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high dilution principle is nost effective if the

cyclization reaction is an irreversible reaction and

the rate of cyclization is greater than the rate of

pol yneri zation. In contrast to this kinetic approach,
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reaction, the relative stabilities of all products,
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[0011] In addition to tenplate materials that bind to
a cavity fornmed by the macrocycle, other materials

Wi th m croporous structures can pre-organi ze the
reactive ends of the reactants and thereby facilitate
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4 attributed to the solid-phase, which favors
i ntranol ecul ar reactions over internol ecul ar side
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[ir)f)g%cin: tgl?f %&?ﬁ%&?&%&%&%ﬂ% r%ages o ed %cess %&em%ﬁﬁél&tﬁrﬁg at least one

I nc I zatl o
nizedcklionfippyndavicheepsien the gels of: E{a) prov1dmg a reactlon system compnsmg

one or more reactants in a reaction medium, 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



reactants are further capable of form ng undesired

ol igoners at the first set of reaction conditions

through at | east one undesired reaction pathway that

i ncl udes undesirabl e oligonerization reactions; and

(b) nodul ating oligonerization reactions of such one

or nore reactants in the reaction nedium so as to
refciae fatensdpidnofobmilgemdnsichd Sliguarsoit thy it pes obrpacgppgpnditions

th?onéx & feésqgﬁe%ﬁe%@&ltx SRR pgtﬂ\giy%at 1n0udeS GAErab1S BiRBH & zhidA r@ktions;
i sired oI%goners fromthe reactlg,In %% n% dum
andélr)anoﬁ%ms sligopre T RREITR Of S PET O BER WG Jo ey &t PE

sof 8 BGEd e N BrmaliB0Z e whivsirgd bEseRts by nivienteioomote reactmtst and/pr to reduce
sepabon of | e | at c?smatdoohgorgeré) %gasthé QLo SBNUEAGE Utk Bt mhss@&mmg

ound, conprising the steps of
uﬁmmmpmbﬂ@dmngﬁ@nﬁ@ﬁ@w%on system conpri si ng one or

nmore reactants in a reaction nediun1 wher ei n such
reactants are capabl e of f n an r
least
D B Pt R BRDA R T PO § ol MR Bl st teat one
ma@doy@ic compatd, oompgisingliht stem L (4 rpmulghg atfeaP’ﬂ@aéxS’femGﬁ’@Prlsmg one or

mgr?/:%%astgrg &%%Lﬁognne@ﬂﬁihm}éﬂsnﬂredcﬁﬁé e @a%alﬁ’é of f@ASE an intermediate

I zat1on reaction(s),
majrecyligropHRaund B Biiee e m?dﬂir%" ﬁ*éﬁ‘ Su Fﬁfi ég‘ie?“g%}‘ C(S’Pi{‘té"é‘ﬁ@‘?"“gh gt least
ot @esfddr @ionsleﬁoamayr @acihdlmes enlkai tydirmion rdactough aad Wheeis tsuch

reﬁ%%nésuqrr]e? E\bfmé c%qa le %P %ormn%ga?n%gsﬂw BM at tﬁ‘cﬂir&{qgc%f Eeact:on conditions

'on T edct I ons; (b).
thogh htaftastrtvge m:tdpsgmmumath@fﬁy e Sl bl 88%?“6%‘“%”““"‘15

aﬁ@(‘éﬂn g d% %&nén@ati‘bﬁ‘ RadiBRAGE huaR or¥R el nbidreact s i she tadction medium,
0 I ma

reduce sired ol igomers

i R S ey e dBp B B fs e Lot
s 5 the Olnidgbere phgofners nfidrh dher wartier owedinmdieliye e FatepRpRing

unmodcu{) feh gl:é%%@&%ﬁ% r)eééﬁgflg itk a 88418 nk RNBEAE At MRerocyclic compound

ylng the i nternedi ate
tm@em@@?%¢W@wé@ﬁm%@Hﬁ“m¥% forma macrocyclic conpound

i nterest. [0021] In a further aspect, the present
[(%Og?l/re‘rﬂh gthér%pc%% e% gfes St &96%&& 12 319&8@1‘3&%1&1 &ﬂhpf)s@;[an for forming a

ic conp , conprising: (1) one
nmmoﬁmmamuwasﬁanmgwnmhbre|n such reactants are capabl e

?fea]; Ir)(r)nn n%gf’]%}?ﬁoxgﬁgﬁc?a%ﬁéc %&mﬁ%ﬂ@ﬂbﬁéﬂaﬁ glﬁ dapabBet ofS &irmipf the
reaction IB%E 1§ GP]ﬂ%an qgglat Séat tte ctuon %ondmgﬁlsdgglt?giqoah least one
reacti on(dse)medaénduotdmmwamatwblhesraéh@ﬁt %h@tlwleacfl%ﬁsﬂ fag Wherein
capabl e Ofyf QLI AGRARSLAH il j@.{d@s@& ollgiert hiftd first set of

set of r@ac |on condi t1 ons_t hrou east &? s igludes
undesi r edrerasige eaugiioRsARRYER Y 1oFh L1 Fﬁﬁﬁgwnﬂhﬁ‘ RE

ol i goneri %Edzmeﬁlfg&ﬁirlzﬂm ;ea{tﬁhs, one or nore reacti ng
solvents for dissolving t t, ard3) one or
nDre(@I|g@W€FF§%Fﬁgﬁgg%ﬁT dgﬁghgﬁbz?d?ﬁgt nodul_at e

ol i ggiver i @at pomorer elegemﬂ@#@noﬂfﬂﬂ%‘& cHdites dhah fpuiglg °hg°me“m“°“

reduci ng {QnIRE 6@‘30@6%‘%&3@ %§ |rc€dﬁ§ing0fol'£@ﬂlﬂf bﬁurﬁﬁﬁéd)dihgomms and/for
separation of the undesired ol

reaction ?F@i’fﬁ%lof 'fha Hndefngfl 3]'3501\1}83 ?rgm sucﬁ &eg.crst?orei gorﬁl% tz%ngielatWe foa .

reacti on e@rp@sditd oradiac kiomgpsiiot hlaekiieg ohedr @gmewﬂon contro}
contr ol q%ﬂltsye(s)



6 [0022] In a still further aspect, the present
invention relates to a system for manufacturing at

| east one nacrocyclic conpound, conprising at |ease

one reaction zone having: (1) one or nore supply

vessel s for supplying one or nore reactants and/ or one
or nore solvents, wherein such reactants are capable
[0012] fo b mtilhfiribdn espeeicthop yseltilvedionpsbien th 4 system foe gotiifehiring at least

r*%cx%@cﬁ@ b n&nﬁﬂs‘ﬁ{é P NEse Ohe ARES: 208OhNBES) A oPmore supply
irst ‘set o? reaction conditions t hrough at 1 east one

VGRS SEPPEROR? SPRierRES AHEee ﬁk?feﬁalé?t al’ q“‘éfa%lfh reactants ate
cdpyid d)fZ@fnﬁ:@ﬂl}ef eaedcydin @Sx)p,ourﬂnﬂa vehain® inedi sl cdmprigiag ualnb® or more
sq‘[’il‘hrexs fa%'l [ tfi 5 set ?p%&o% Cg{\dlt ogs.r H&oﬂ%‘t atl'igigteé{e ra%greﬁ) lréa%ﬁ%%iﬁw%} that

on conditions throug
inglndes latria@tscpyplez@hqnera@tmm@h angh ghaseimspch Waﬁanrsmq ﬂaﬂl@s Gapable of 1 formmg

uhBGes bif3hk:e a@%hb G0t b?ﬁﬁdﬁ@iﬂcoﬁ&ﬁ@ﬁ KHORSh at( lgz)st She@@Eikdd Qhetion
SucC

chanber. co
e N T
suck agipivovesse3f fot kreeiving dhetreavtags minesodiens tand f:@e!cmttn.g geactions of the
émg;u L &l 4o ?or&qgm?éém;mh@%p&%)i aﬂ@(B?’!ﬂ‘l Qo AR l@dhlation unit for

I on uni atlgg oner.i zat | on _— ;
mpdulating @@mgga@aeﬁc%q%oféy K Ageft %1§ tqeﬁea[:tﬁné chamber, so as to
rdd @3 Corin@ivn O andagved obg@mas by euch pedid e@ref reactaatt oot ralfice separation of

und sired oI| S, , dulated
the un?les de oli oemsar g{? ih Ot%p %?ag't%ﬁ E{ge%dﬂﬁld ce}éifngg dtso olﬁgsg&ng?% Sl%n?hrg rﬁ ate
Ohaoelemfemltwaetwnﬁredl um relative to corresponding
unnodulated ol i gonerization reactions. [0023] Another
eé]%pm%h @Eg‘e?‘g?ﬁb eg—s%%c é?vgl\écfég re al ers] tor ag}?{%cte%ﬁfart s?% esﬁmﬁ a macrocycllc
cmmhndztabmghrcyﬁﬂamh irap{os(s), incindihgiti¢ wrg of ﬁveohta%en@iﬁoa pouatrol agent to
bﬁ&&@@&ad%ﬁ%dn%za%%kmm@g% Jt@wm%ewchanm@%ﬂ@d
I'goneri zalion reactions th aF conpete with sa
cycllzatlon reaction(s). [0024] O her aspects,
[cfo@ﬂt Oih@Ssas renhaedhdaiHogimedts dfhie ihvembntwild be mérk Fullp eppaenidrom

fu arent. fro ensui ng di scl osure and
ﬂge aedRSIEMﬁamegﬁlhlil [0025] The words "a" and

"an as used herein are not Iimted to their singular
senses, but al so cover drpeTNg al . [ 0026] The
phrases nacrocycles," "“macrocyclic conpounds,” and
"cyclic conpounds" are used interchangeably herein to
[G0ef]eThet worinatah asi Tagh es wydhdrain amdotrfiited iciheil pingulso Mpersriysalso
Q%%ﬁ%%m&ﬂe or nore ring structures. The total nunber
ns on each of such ring structures may be w dely
varied, e.g., in a range of from3 to about 100 or
[?mﬁ]eﬁhﬁhfﬁessm&b@cﬁsfc*mdﬁchkclm.bl'ﬂbbundsy’Cdnd ¢eyergaemmnodeaye used
ur.t her.. contai n_.on r
LR ST R S e e
rige griosires.hEke te rd:g@eraé’ r&@@s omeqsh e rChEEiSHRERrEsynay be pifgly varied,
3 EHEtabl@f frbil st B RaDe opifrxoﬂgu kich si6pI€ byicc orGiﬁll[ﬂJ@Ulmiﬁmpound may

having Two or nmore ri uct ur.es

ARG e GF BER Ay aBLp g g el i R ggened
fanctikoal geyipd ihat Heipgecicres ailane définedly agimg sheturd. Ay the cain oib'euliibﬁychc
com%o%n%%a\%:éggﬁuo &l I‘e' x‘ﬂ‘@%ﬁﬁoglres,t &y sﬁpgf A R ructuSdd Aol BE separated .

or one atom or alternatively, the
fropregeh avether g pppraq:ﬂcl}yc spacing structure, or the rings can be in side by-s:de raiatmnshlp

to each another, sharing one chemical bend or one atom, or alternatively, the rings may parfialty



7 overlap wth each other, or one ring structure can

be encl osed by or intertwined with the other ring.

The three-di nensi onal structures of such conpounds can

be characterized by any geonetric shape, either

regul ar or irregular, including, but not Iinited t o,

planar, cylindrical, sem spherical,6 spheri
ovexapi velth|eachtpiier, emone rigg Fiiuaipe @ be cpplosed by0n &a'fertwe’a‘i‘ Tvigh the pfgs ring:
THEBEEOE Y6 sloBal GRS Bﬂﬁlcm&a)‘npblmﬂé ddfl B cHatdbterie®by M@ tzeometric shape,
eilfhlﬁr)r?ﬁ%‘ﬁg?rtlﬁ a{jgrlg: EI{P? o%ﬁ rc}?limz{%g ¥op }gl%r{a} nﬁmd:%c%)%slpﬁ@mal spherical,

orins,
owoipl beicr pivyiridyll ste.c Spepifippdy. seqbrmaenﬂ@@w ‘ECW’B‘B’GT P foplpds, but are

n&leidﬁlféﬁ qQp OﬂuWﬁdo ﬁhﬁh?@:ﬁr %Mfrlnﬁ‘ t'exaphﬁihé Olﬁ@téxﬁﬂalﬂﬁ:hrﬁ, chlorins,
, enatoporp yrln

CORBPERTIBS I FRTPAI G HEOSTIRGh | SR Rar. eopfin 1
ethBMiaﬂyﬁ@m lanatbusshyiiisytheaphirtind o Sheoplvyttidsio pleshigine.rpbthalocyanines,

plr%(Llo 2}9391 %H)}f éo@&xpfﬁ gl%@o h E'ﬁ%por;ﬂlyﬁﬁsoﬁgfoﬁﬁb(kfyhﬁbs pyrrochlorins,

yrins, uroporg@§ﬁk .
Pmbqwxl'[yn]lspthdmh@gns é@pqu{phyjr@f,,lqrf@gm hyrig,fe &lﬁ(éess, calix[n]erines,
cfMalkRRd, K§RRBlkentY C&;@l@&ii@‘xébﬁsplpeﬂﬂmf inghrghelsnes, npyriotidihds,n @ssidines,

Itlﬂre% 3'11*)%‘8 e S{p.grg)é ,ng?qu it :lénes h}lt}haﬂl?e? ]H&é Hﬁc@r@p ﬁﬁrﬁnﬁes, benzofurans,

di nes,
oﬁmnasn eBYIfOben ztbibudea,n syzazolgs| rl@ﬁl@@le&p)ﬁﬁfio@ls:es&aﬂ%m &%‘izﬁfé’éphenes

@?aggrﬁ)a!cﬁgyclek r@a%ﬂy%a@e%' ack iR O & ethd, APic anhydndes lactams, lactones,

enzot hi'ophenes, Cloc C| €s,

ol yazama r bah

cytiet mpgdes,c IPW ﬂ@hﬁ%ﬂ % %z?lgmrg hﬁ%f?lfl%%s’ lc%%?encs mdcrohdes

cir&ﬁ,ircﬂhﬁd egclodeaic) i;cﬁla!p}emddebeg)popphe ragtibtotieso h)}pdjahlgs-@i,(prgcetals cyclic
Zqulg?n%ﬁg spno%g‘[ﬁ&' RLARR mE&Jc?@&n&%hc 5[%5("51mthéﬁsstanny1ated

{ odextrins, squal ene ox .
cycm cq@mtéﬁ@aﬁwd@ soeyde pobgﬂ&ufv@nﬁf%bw@ac%%ﬁ Roly(@yrrofe, oyelic
glly@hl(gljhélg S, cybIRS @elp@mms)s, Sdlic opnmétmk, ces$ior pilyjeertenge)s, cyclic

pg@@{h?rg‘}{fgp% 3(@% 9w e}pgzget%%g tlgylc ’Eﬁﬂu?than%)ts anmyd ahRthideys, cyclic

pPSldydaaibtisyitny itniarek) aser@poJM(@F@e‘)e‘élyleféxlme imlepsCpyrr ol e) ,
cycllc pol y(t hi ophene)s, cyclic poly(an1de)s cyclic

et her) s cyclic pgl onat
[&BVﬁ// %@1 plafss dfsgﬁ%)ﬁggomgryc i %ec{)gqrg})t %‘%{% 5% gl%{e O?%gymemc or C;iolymenc
chQﬂJo)ﬁﬁdeoﬁﬁéd&)@ @eSpacyi€ nl the @@Iﬁy:( dompabéios of by prejent mventmn which has

anpl E}.&Bﬁ{bé’rt mer unif |l eh:Cs the desired macrocyclic
goﬁé %%%gﬁoﬁ¥+ﬁgﬁ§F ne ?éd?e)sﬁ etémnm%057em% he
qohpaseby' ddizitiadeapiongomer " as used herein refers to the
ollgonerlc or polynerlc conpound formed by the
react ants reaction,C B86N act
RREE e PreR oGRS R STSRIArh LR Bl R AR a oty
‘%ﬂﬂﬂhﬂﬁdﬁﬁﬂh@ﬁDMﬂ$ts) for formng the deS|red

racrocyclic conmpound by cyclization reaction [ 0028]
The phrase "desired O|IanErI t i,on

ereld s .
PEPL IS P BB ANBPFRLR B FESRTonCs) o AR Grgpomer
4nbBBr gﬁﬁhe&ﬁdcoﬁxbmg@dmﬁle thin00R G}sirdeh eligoiera sdich utmjgigq foggpgﬁ by the
ol 1. gomer.s & e ¥R hhwRt Hightheric or
razlmlfagta%lﬂrc 1630%1%%? rgpogﬁ{ bt ?Ie%ns Int’&ftéh WhagnR hh\ea c‘:{ gbtheric o

meri ¢ conmpounds ot her th gQ 1
ehéssicrie anbis umber ofeh SNBSS PR B yger e it of ¢ desie

Liggadants in the reaction conposition of the present
I nvention, and which have oligoneric or polyneric
nunber.s (nunber of mer units) that are either snaller
or larger than that of the desired oligoner.




8 [0030] The phrase "undesired oligonerization" as

used herein refers to the oligonerization reactions
that formthe undesired oligomers. [0031] The phrase
"nmodul ating” or "nodul ati on” as used herein in

reference to oligonerization reactions is intended to
be broadly construed, to enconpass any type of

[G03) e¥he eiriydse i undesied tdlﬁgleﬂ%éfm” ofsi yerhrBerpiz aefeis rio rthsa eligomprization
rehQio SOtk Borrh @ W dekiRA oligdmb@r Mat i on of the undesired

ol i goners and/or separation of the already forned
undesired oligoners. fromthe reacti on nmedi um

[a0&]] attiewbraeo“magioktingd pofrdidnlgtiooT ksgeerehdreimin rofarendede phigopsrization
re%&oﬁé i?%téﬁ@éd thE gﬁ’)hﬁly %ﬂ&ned 'EH &E%%&'a%ﬁpesbﬁﬁewenﬁon affecting the

ervention in specif mhodi of the qfentlon&
owwem%crnu&éctww @e%?n’ﬁﬁlé‘rﬂ%we 08’?3thbe thgs underieft piagpRerg and/or
s@ﬁlytmna@"etﬁé abéadadelinkd wsdesife mibiytadersofrorantye reagion imgdium, relative to

cc\ﬂyﬁzg onngli.ﬁ ohlg%merg?u%h ?e@l&%ns carrl.@tpéﬁt (Nﬁl?oﬁ{ éu%nt%q bx‘i i B intervention in

gonerlzatlon reactions takes place,
swerifip eneodimeeetd of Gierarention cuf ndlylgceT vaaple| Mg e oh Adfitop of any
abeBCy Qﬁﬁhvéer&a&@ dresy r@afcn&nlwprwastge@u El@dgeoif bR R chiidaion, tihereby

reacti on nedi um nt i
S GRGTTPHG? VR RBP RRRBUND AL TOH L GLRIE e s
retdh@;lf saparytidoef td dnctem@d; aligowpere frpsh By exdetion medipre. GenEertipgal techmques,
%%ﬁ aﬁﬁfg dhGmB" %@cﬂ&ﬂub&h"t@dﬂhh&@ v&hﬁe ‘ﬂi@:)(inﬁﬁl E?eeaddih&lalﬂ' &fployed

esir nmacr oc cIe form no
N LI, N T N TS S
of R8B 2} onld? enopllstiag és oty adiby tis presantinVenact | on
byproducts” are used interchangeably herein to
enconpass any inorgani ¢ compounds, organi ¢ conpounds
[@Bgafineirast [“Ppradenip cus desactieh BYFFdagls” Y Bi7e ﬁftffgchaﬂgeably herein to

65&91%3&9 LSy inbi2RSc E&@)Bhn@ﬂ Sﬁg'zlﬁlb @ﬁﬁdo&&ﬁs tdr@hbr@eﬁ’eﬁl)c, coﬂ@bﬁnﬂs@ lchemical

|C|€S energl z [ Ot C
Gty Ly e S LS80 SLOBT AL LA
aptieabitetpbrid tiof art hedped benspedifogrrtioon the rgﬂ@épf ’fhe a]e;;eyt mventxon
E%gc?fﬁgl ¥le, t%p §te§shﬁ1§at pRIaBAUER YR §idad, Sout ned Welelimited to,
no 0,

conden?atlon rggé g% ;
ceme@ewérrﬁafaqnﬁ:owg%%la’fﬁoa srachopsy G1TAieT BRF UL TP ERE) eectont)
kiR is deabtiibs), aeactlon(s) nmet at hesi s reactlon(s)

etc. [0033] The term "phase separation" as used herein
broadly refers to separation of material fromits

[003BT @begim {phesa vepravrR prtusedhereinbrastly sfenlp separgias ot mterial from it

seheAliEAnvbdfetl BB ELshyhat Mﬁ@ﬂc&ﬂﬁﬁalﬂﬁfe%hbe& betaer] tlhetigaterial and its

envi ronnent, or ot her sul t .of [

FHBFL Pl PS5 ChAGHL AO RRTER A gy pfvehd B GHGAR and e
savivinmen st teriSyetifitaly mvepeot i ngdimitgd looberrentaisers stparafigstof an
&%ﬁ@b%%ﬂ wedy :Eolﬂﬁ)}essgf?cpg @R aS! Eﬁr &tdran uﬂﬁusﬁlﬁlc 11qu1d from another

|nso or weak ubl e so

et B St Fo? 61 BF 6 4 RN CEFPOR LFDERER. Sch e

e!xh:ﬁ}ﬂé GucoRpassth aiy depaipttibeivased oadlffetindes Duviza, shaps,, magh dentity. splubility,
chehe Hafd Mtio] Ghding affinity,
A
aﬂsq‘rﬁtenfebw:esommtestllakeﬁﬂcté’ﬁtas@he lﬁﬁﬁss density, solubility,
volatility, perneability, dlffu5|on rate, charge
di stribution, nass ghar ’
i oo eissorBtr LR o e apeasp el of Gorde! Sl n o
bradeCenvO0RA] (Theat envinofiqinab éhat camafsetwo as meree distingl diopgiscible
broadly refers to transfer of material in a nmulti-

9



phase environnent (e.g., an environnental that

contains two or nore distinct, inmsciblle 9

conmponents as respect of phases), from one phase into

anot her phase The phases thus differ from one
L S
pitecqmethén i sane Su artord phiysics pad/of chemlchlycheﬂactemnas s i, otlutdiffegentiating
Prgéerljf”es mSLc%dc dsno%aeélﬁ%lii F&nﬁl%agges q‘: NSt dﬂﬁﬁeﬁ rto,g'#le traﬁl,spfgr of %Pe material

fremi firg hawé mnmnenft ingerR sesond lmmdscommnent thzat fisrdistiget Hrofn and immiscible
lylogl é’Hcl‘n1 fifsPHh Bonest St R Ruf ke 'éﬁb%ﬁlpﬁ% %?I@lsof @ &¥rial from one

transfer of materjal from one p ase conponent to
BliHeR SEponsEide amé}}?f bAst y difierences; ip Sizg, shape, gifespRensifypssiibility, volatilty,
puemeabiliyy, dFfusibn | irdiy), cH@kat ullsthwmn RfdssreRkke| irdtls, binding  affinity,

di ffusion rate, char distri i on,. mass/ char ge

e Bt R By ety s By B GRtshcomponens.

potential, and/or reactivity betmeen such respective

@Bﬂj%%qg%o@ IzﬁlEOLLS’OQSgéged ngrgm rgirel@ to %%&te%r}ﬁ%;ﬁoceég‘? under internal
erein rocess that ‘procee

forre} fﬁ'élrequﬁwmwahﬁ@e@bqunm@@tim é)@pfélfaﬂ%ﬂus propeseis gt limited by

81y shedire kM8 K Ne. hﬁp@&h&&%&@m@ﬂp&%ﬁ& d r8lathRly 1dnigPEARS time.

by ~any speC|f|c time franme, i.e., it may occCur

i nst ant aneously or over a relatlvely | ong period of

time. BRI EF DESGRIEA hESCFTIIEOPRAVINGSVINGB36] Fi gur es

IA-IDillustrate a wide variety of generalized

reacti on processes for formng macrocyclic conpounds.

[0} AHigurisgli-&D Allisyrate agwilp hvaodty iofigersiited @ection proagstes dor forming

gomer length, showing shifts in
%%?g%ﬁ%?&g?gbklbutlons when different concentrations
of extraneous oligonerization byproduct are

ﬂom’ﬂ] qaiee lstanril:JH]fbf FrRAGity z@lrz’l fﬁ%ﬁ&rﬁdﬂave[r%@t%ﬁionﬁ &Hiﬁ sBowing shifts in
r or nce || r omat o
SN PG SRR oy, L GTRR AR LU ot ar

andingadng ik esadtion &rstea:bsol ute et hanol solution w thout

ol i gonerization control. [0039] Figures 4A and 4B

show HPLC chr omat ogr aphs of the products produced by

[0e¥st thigwe fhowbehizkrpeiémyeise havdd ghyamatsigeaph (1F.C3 of the progvcts produced
5°18AcRb b BnZaldh el Al HHd10 ¢h épéb‘écﬁﬁﬂe AR Mnktdh "{ﬁﬁlbt& ik dMerization
control additive species. [0040] Figure 4A shows a

{9¥E of the products produced by reaction of

benzaldehyde and pyrrole in a solution containing 50%

O39S0 5 St BB AR U By st o

tzenkiahyde pdl @yaolel igpwr sobitien comaiging e | prdcipgdating Golvenit rand gligomerization
.ywater at a volune ratio of 3:5 with about
%E%qg£§%ﬁ$&%5 . 10 [0042] Figures 5-19 show processes
for manufacturing a wi de variety of macrocyclic
PyREA shBRELHM.O 9f thOprblilcld Phdadleh Viere SR SH taBAIdShyAE and pyrrole

the present inventio
in a solution containing 50% methanol and 50% water by volume.

[0041] Figure 4B shows a HPLC of the products produced by reaction of benzaldehyde and pyrrole

in a solution containing methanol and water at 2 volume ratio of 3:5 with about 0.014 g/ml NaCl.
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[0043] Figure 20 is a schematic representation of a
system for manufacturing macrocyclic conpounds,
according to one enbodi nent of the present invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0044] The
contents of U S. Provisional Patent Application No.

60/ 545, 131 filed February 17, 2004 in the nanes of
[OPH2InBigures. 5- Pohers pincessst foRmIWeCTineRovike Yaripty of MATEORKEDGOIGERds,
2 CENRER) NS SRR NG X Clab GHGOVPOUNDS"  ar e

i ncorporated herein by reference in their entirety for
al | purposes. [0045] In general, synthesis of a

[0vaL)r Rigyre |20 Cis co sqhatmd represertaries of yc#yistz:at foo mawffachiribg maamcyelic
CB‘EHP%STS'H‘S,%Q ordin r%]-l‘;l;l 816 ehgﬁﬁﬂBHMf%gFe&Q{ [n&iﬁlﬂ)nel t her be f or nEd
Insitu one or nore starting materials, e.g., by
oligonerlzatlon reaction, or the linear precursor be
provi ded direDEtMEEBDﬁbethnn¢®Hﬁ}mnNVENTaM4for
macrocyclic conpound synthesis. [0046] Figure IA
illTustratively shows a process by which a macrocycl
[@6HpBlsrrantediscd .- SoBrOVIﬁlwhwﬂb@/pp@mPgb% LT bﬂe%ﬁ&ww 17,2004
W6 hinfe@ bt BRI mhERALASR(28d BillPRERWIdrGat “METHODS AN OCRBOSITIONS

inclu lon reac

soBkoliNe e RN SRR 67 bR R o il in Bl G o
appopisest AB; (b) reversible oligonerization of such
nononeri c internediate product AB, formng a desired

ol i goner %5 of length n, and (c) reversible

(R063)] framperabrivishesis ghhmerEsyTlie oo amishvey Hajration OF B HPTRyeCuTsOr-

ThO BndAP GO E l:dnceltﬁ@rmcthtﬁﬂd € sifh R rObrie B0 MARF ﬂﬁﬁngonatﬁfaisABg by
hat .farms t.he si.red oligo S, :
ol a0 of TRy ER rRelr B bl e 36 8RB e Wl o

magrotyigkic wgdupe shothedis. goner i zat i on. The condensati on
reaction, the desired oligonerization reaction and t he
%pllzatlon reac% on therefoh% g O dC:mnbe
[Peactiedn Ipatiiiay ey AV WhPER™t Re™ ‘8%&%*‘8%"9 © 8‘%" B or'm
forred bjfmﬁgomely@h@marmmaatmd r@ctida(s).t Bpncificalliiesudie siopasy includes: ()
ch}de&% rre;a[‘,ti%ﬁ]of two S ﬁ&@ CERIA %dtBo folddhy bﬁBnoerMﬁ@Me@i@te product
%onerlza ion in form ng undesSire nErs %-:% Kired
A% () srgible CHas@prizatipn o SF‘iPr‘?‘H‘%‘F‘m%‘F‘?”@%W Pgfd
clesier pob) ,PJJﬂ @R aldAB]reveidiel cp@izatian ol meadbired dhg’oeaax:ftAlemformmg
at hwa
B e o St FRELE D, b0 RSyt o
rdesssany e Er @bseg@me cydlizgptt andr formpdone € | they avmwan éadt ithmn desired
o@@gneg%% nl?lﬁ Sdrads filog ﬁ‘:ﬁﬂtmﬂi %M@sﬁr&@dhgbxﬁbn&dﬁg% fj%dﬁdﬁ;ﬁﬁ lif@MRyclization
I el 0 e yclic ¢ 0
et FERy BT R HER DEEYLCH B FOPR I oo the
mmmmng/cdmpouadcﬂmmumﬂ iy desivdioBgpmieni2iRkdie sisceptible to further undesired
RN BAC f I F aaefhaphe). A Qe furth
g%%?% 8 ﬁ:ﬁﬁ%é%@QT% F% emg A?Eteo é%&c?hKB an gtgm;i

C(1159mqnéa&1e? §f Br st rligeger B lofeistch ‘}nf‘?ﬁ’é TE?GH%PW
&%ag%hpéb& withf ©E Medh@d &damonqam@yc bl cedncing avaligbilify ofthe desired

a e d
oﬂ;ﬁ%{;’% W%C'lr ) Ehe C chzélﬁ% %H ? F]afug” ﬁgp rgg éig%lyegv{lﬁg{ 1g Ig—lé%roductmn yie
<ﬁ@md@ms@mhqwmm®m¢€4on and the cyclization

[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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reaction define the desired reaction pathway 1 in

whi ch the reactants A and B formthe desired

macrocyclic conpound C. The linear internediate

product AB, however, is susceptible to undesired

ol igonerization in formng undesired oligoners [AB]m

of length in. Such undesired oligonerization of the
inteinmeiate produerATh dbd ( ryeisilia cycliztien ef vrlelivar infaaedipieproduct AB,

foHBg{%lerlﬁQchﬁﬁQ tebRpbuRBICNVWRY oBgonthibatibh 6 fe@ﬁltedi )for Lamiet s the

desired reactio
e
rehdibn BdiRe ey Gledizdtdaction petedyi 10in vehindl thagsitantg Psﬁlglrﬁ qu’@ém desired

mgcgc?rgc ic cﬁgpéh&[% hlilg ?ﬁe%di%xt:ﬂe@i@te ¥ﬂo§dcfjA3@ fhowdBe xs @ﬁ@é'pﬁﬁy luhdesired

ure ustratl Ve’l%:1
olfggmeriration i foERing e ¢sies RY B [éﬁ mé I Heyep e%%ﬁ?ﬁﬁﬁ“zﬁmn
oﬁﬁerlmbﬁ nfte%lm ﬁr&H’uﬂtHlQa'ibf@é ﬁa@ﬁd’iﬁfeluﬁ&&lreﬁ feacttod paiyvedyi2zaltichotirectly

eCI ] C%% ggs’lrs regftmip ra%:v? g&ugﬁgﬁvallaﬁ}% of Y ﬁﬂe%} *ﬂjﬁﬁﬁﬂﬁdm’[ﬁ

a S n orm ng
pmdest 4B or (ti;lewg@n@mn Kactiof aqd@ﬁigtng s1gmfi(gntdec{u5t)on i &g grp@*c%qnevzeld of

YGlhZa ffasuch desired oligoner An, formng the
thrgnacrro ygcﬁgpconpound C. The ollgonerlzatlon of A that

forms the desired oligonmer A" necessary for subsequent
[{IDMQ | 1F1§,’u’ﬂé I(Dflllumﬁivelyf showseet fiudher rbeetshrowsb Nyl B dha@ofyslia dempound C

canebs fr Lmed %r&%g 'I?% onfefifali and-'c-:gﬂé?x.zéi‘u%l?I ety gﬁ&??rb@e@st infMes: (2)

reac cycC I zati on reactl an ’her
cateblnelomer et e e et b PoaripRAE et CHE b Y 1R ™ end (9

rdvB RS dRizaon bOKBE ddshid dligsmher @¢l fomdizoty ohdrgydiowpopmod C. T he

C e e I
ii%’g’éfé%?‘?“bﬁ%g {l%t(ﬁ;]rmst%h cfgsF I’ed E) gg«%mgr 7 d{e&%agoﬁn%?% uteflﬁ Oc%éh?aﬁxon and
fdraativa pfthe polgedddis diei dgmq@plgo;l\ermp(tm@f Theecha@l{eﬁ ohgoHlpW)atmn reaction
%&ﬁ@ cfrb_raﬁcl?ﬁémudﬁ' ik @Q‘m@ihb @@ﬁﬁrrbaéﬁinlp@?w@f 1 i RvpicH @8 rdacteht A
A. defines an SLe CLIO

B e ETyEGgEREal b T O FE e At TiOors A i
sﬁhaéphﬁl@&’o furtheyt, tirelebired nlgomauauolnam ifdrintng updesited eoligengirs Ak of length
kbgglgxeﬁ é[el EQA&S&GE %h%ﬁ(nﬁ 1iaa<§1t tl)fQHe aﬁe@i?e@itdhgdhe@ﬁd dSEAES haNghdesired

rO ucti on d Ibthd
Wﬁmla@WFH & vt Sl @mprtesoﬂgl] thpldg%rle% reppiio pat way 1 by reducing

abdilabiBl Bﬁtﬁé ¥e&hod oﬁE&MA,{:\ﬂﬂmh elifpti@aestonfapd cahgugndignificent reduction
macr O

i ncl udes only
R BGBP mne“egﬁc’gq{)fgfm ﬁicc?f’m%\wsﬁh%gl e reactant A, form ng
the macrocyclic conpound C. No condensation or
[6’d4b$ Q%E%'lﬁﬁih%deﬁf h&HUIbBE hRBss ff&rfﬁiﬂ{lﬂgoan m@rfrodyhﬁ compound C,
cl

v@y@ qmilg{ei; @ﬁlyr%'z:g lﬁ% Eye&%aahxg glfs‘SI ?ecchaé1§ dad Jmm%% 91&: 15431%{:}/0110
dofpdubd @n N@aﬁh&w&aﬁoﬁl oii sligwhdrizdtion frerequizad fou ermaliop f e mageocyclic
ﬁ%%ac}eu;:g E 11'1]%5 gr%é/e@ I ]ﬁsts%a? mﬁé)%ﬂza&m 8o Sae lddfites Ae desmad reaction

usce undesi red Q|I nerbz%ﬁ ‘A,
fathwhiot i wgchma eegcrt%néé foms g*aﬁﬂs?%ed Racrggye rcefﬁg‘F %EF@?F‘“

1@0@»%? id s%%eﬁiblél@ ﬂﬁfeélé@t)lxgéﬂleﬁﬁudnhﬁi fdi@ing htaiﬂilred\olﬁgoamef’-‘ﬂ rog length
ra.le rséne}sf eséra g&og%!x%i‘%qgftetﬁg re 8an.t Apﬁgrgi\é}@ydegnesw esxred 1eact10n

esired reacti on pat
ﬁixhwﬁzeml ohich girantl Eduaplotied Withythedesired praction aefhvemt! bX 'fdyfing E}’f@iabﬂlty of

t%é/ 1% #ta%@k 'f&gh rc?@%t o @caaﬂ)g AP SR FicsineHAl feleRdilin ie grbatidienyield
the production yield of the macrocyclic conpound
*@ﬁwIQWWGGBUPm?ﬂ@ Feactants as nentioned herei nabove

may contain any structure or functional groups, and
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they may incude, but are not limted to, functiona
groups derived from net hane, al kane primary, al kane
secondary, al kane tertiary, cycloaliphatic ring,

bi cycl oal i phatic ring, tricycloaliphatic ring,

al kene, al kyne, nonocyclic aromatic hydrocarbon,

pol ycyclic aromati c hydrocarbon, biphenyl-type

[06&1 ZBw oiactanty aqglenww@wmehoh@may cp¥ihip amtsepciure or functional groups, end

thﬁ{ Re} BRREVR L€ nbtl fiied N, RELBED gﬁé@asldemrea REm nfeftlatl, Ak primary,

heterocyclic rin at ur at f eroc
B gh e b S i RO s o P et o,
alRénie,NAlYYs, rAMcpeic seaeticiadparian mbctcls drpmaty hydbebbry diphenyl-type
b&z%np{axr}ﬁl aB%gc!: =1y E:Etpé?xy hé‘c&oc@gl cdrmgcﬁrh@tgx)&y)lch& nng,agétgiated N-

ester |oester |carbox lic ‘and
hetgreqplisosag iues? e&s -higjoqpstic Fing rppede, SRigkgigne. alcohol, thiol, amine

plifdrP) GihaR At @ndey amaerneatmy, ﬂlldéhlydb, cdilbokylart on€ Shrboxyliclichz carborylic
acax!.li %ater carlbo:xefFé tho1 cﬁ}?trbg)yyqlc %nd 2 a%@%ﬁlﬁ a%%pl ﬁl‘ff}!ie nitrile, oxime,

organopno ate ‘es
ﬂtldwanghcvsghmde. IE’CQJE eqtrate psﬁq;gbeﬁ@mrggn@glpd@, or@'ﬁmwlﬁ, grganoarsemcal

o%gdﬁghcoﬁ U&ré&ﬂﬂirp o@&ioghosﬁlhllje fead: ethi@ﬁio@hate Eﬁd’r,oﬁhb@ﬁom@eﬁidaﬁﬂoﬁbhmm

SR 25 FIE 3ot PR S FRRA b SRR gy e
amlsdﬂme:a(kptc h:ttaakgtesc;dablyalcyiﬂmcem acmd;r@egmqglgmenes hydrazones,
lrﬂ:@@nes Kﬁ&ﬁ%%raﬁybﬁﬂ&eﬁ@lhc tf:l‘étgh%ﬂ Saronfddé hlﬁlt?g%m aromatic alcohal

il cohol’, aronatic nitrogen, aromatic.al coho h
be}efaatam Avsech tActiRs lactone} afepafFetpie ot RS ORETRTTE *REt Bie! Bethae,
ta ¥R Echc aw,gzeyl haﬁ)c}éj etaekebut rsulfdum&:, atyl dilide Nesmaleimides, alditols,

Eﬂ%}}et?ogtlﬁsg%ﬁ%hen n.] mﬁal W laste?%)élkatg?rleé Cgﬁﬁnea&%eﬁ daﬂ%ﬁ}fl@ejzenes, alkyl

hallddw aligt] sEtEs ali(ﬁllt%aldﬁeb nléﬁ iriflaiep, eldsrres Bhilichalide.@pdsamine oxides.
al katrienes, al kene oxides, alkenyl bezenes, alkyl
hali des,

tes, al k t 0S .
et f i s o B et S e S VAT e it s g
1{aR884 (e Aletchou)ynd tha epcaiboneasticiedos, itise ehapstisdelowing ceshmon features:
Fi gure 1 |dﬁ g,ggegglgsf f.8% t&g"}g;{gﬁ@ycﬁé«' E%Bungfc G ?ﬁ bﬂﬂzatmn of a linear

mat er i e., reactants) he spec

steps, t Hé?’“%?fa‘? & Phdestgof lmeh@ﬁé@mﬁlﬁﬁfﬂ“@aﬁﬁ'r 3%( 51"5%“‘8 14,

al | process el BEphdde ARG Oe\edcess ihompaurydFigirt B otbe desired

cyclizatign of d;
c? Aa 111 ﬂ% eﬂgcresbsgg\gsgr&lgqs &Ll&gﬁe gC a.rtc)ihtﬁe Pa@&én'é @in the

ol i goner rated FI gure
| A, the ﬁr@qqtéaliustlraﬁﬁtdé’rfﬁféwwe’mﬁB in the process

' Ll ust tﬁ@h bi?(eaj‘: Ipehdhiror é&&sn&&ﬁbﬁ&&l ?}%ﬂuedoblﬁ@ﬂ&’&ﬁtmﬁnml forming
the pr OCGSS | Sstrate e an rea
Ain the una?sgede@xgoqaqq Ei&t % ggv py,:_oceéé ﬂlustlitfjs deFl % "fﬂ}g]m in

such I|nemwpmmfmﬂmsmmdbﬁF@ms@%phnbh@wﬁﬂm%mdégmwé@yF@me1C
ol i goner | B b QLM Rthedpdgat i8d ol i goners, e.g.,

[ AB] " +k |%ﬁi%g pr%%ess |IIJ§t?a§ed by Figure |A,

[AB],,, in the process illustrated by Figure IB, A +k
[0a32f e mﬁ&ﬁ&asmigbﬂmmmoaheﬁﬁdmy cdripgter &vith Ghe crolichtiprAJrenetion, thus
'fﬂl& heogveﬁaﬂl ! {lnflﬁ%e Jiy an?;%cul%%r E)i‘ %Mﬁzgtmlll?eac{log%glaus eduction in the

omer I'on reaction conmpetes wt
modottion aicid ofithe masecydis comitpursl of intsersle IMAIEOY ey BP P@Bﬁiﬂle‘ii ?lgﬂomers

Ofch LddGin chMSBERRY, ﬁl@yuﬁl%ﬂcfectfnﬁrinsﬁl)dﬂé bz k1P BolubBaGd Wipraiptate from
causi ng reduction in the

ctian 'y
I ERE) ST ER O 5P Rty e 2P Hegsbh Spyine te
reRebehtd diligdlnﬁl;htgmrr&fcﬂon in@acC rirteadly traﬂwrmblp ir¢activa | that dpginkiss over the
they may becone insoluble or weakly soluble and wil |l
precipitate from the reaction nmediumor otherw se
separate fromthe reaction ﬁEdIUﬁ] t hereby converting
t he




reversi bl e oligonerization reaction into a virtually
irreversible reaction that dom nates over the 13
cyclization reaction. In such event, the anount of
undesired oligonmers will far exceed the anmount of
macrocycles in the product m xture. [0053] The present

i nvention provides a solution to such praoblem
cYPHERIPTEEFACHE- thich eyentgbrastorst gt yrdnirsdeotisqmes il :E,aéexgeedtlts amount of
ma@6byE16s i Bk pRtlconixele. t he undesired ol igoners and/or to
reduce separation of the already-undesired oligoners
fromthe reaction nmedium relative to an unnodul at ed
[a9F31gthwe pieseat iimyantivp aerpYides . a [s00%W] tof [uchnaobipbody mepdulapis the
oﬁgaeert%@o%e;@tcubm \é@QJ toQ’Qduct,S Ebehhtion btgtﬁaﬁlfdbsﬁt@& loBgd R dbd/@H th Qluce

I's one, or, Nore o i.zation
SeRBA T OF (e o T R P PO RSP 6 A Phmodsled
oldoingutaemmi rgsatianon cont rol addi ti ves can i ncl ude any

suitable materials whose addition affects the

ol i gonerization reactions in such manner as to reduce
(G084 i ton AMsFimeRico £ hFCRESHY dYergPy: §isfeligomarizgriesy modulation is achieved
b$ CRBRALOBr @orel BigzoRki-ARMAYcottfdd egdities b i thko Mt f et h&uch

ol REuEh TRR kS o e Sy SOLEEIRRRES Mhore acditon gy e
obifomstiggorokdciowin juplaminofr as tprreduer formation ¢fhegndesig@pigimepsgnd/or

%@m' o the l2QLad) BRRGre® Bliggﬁl&? Ebig el |r£ﬁ9t1dh %@iﬁlmoﬁ&tﬂreﬁo WheS§finding
an ol i onerlzathﬁ

SR R B P SR oy SR SRR s eddtives

ol i gonerization byproduct can be added into the

[Jﬂﬁﬂ CF dr % dj fot! mo%eoohk%%§§resc|a§ns QY @fué{ en oligomerization byproduct is

ation byproduct concentration in such
ase émddn aﬁetaqnumﬂwt%ﬁswwhaqlteec PYLARPOYS RS EPRERiZA OB RYRIRRYSS can be
afde® MO @ ioh QRdiGH td Rereddntle Sttel‘aﬁ @hgcﬁieh BA6ESyrodicd Emdntration in

s%@ prlc;ag;h%}) tnecg!%ﬁ;f C%X ?bpfaélrectwg et{le {eﬁ étm} éug g{rgcr)rtt Zp?odhcgi@n of the ungemred

ofighmest ed to provide a product di stribution of deS|red

ol i goners of selected |engths. |In general, the hi gher

t he ol igonerizatjon byproduct concentration

S Do e e 8 PRS00 RO BF EPepb o afon
mieliemrceniot adjmstectredxroyme afprogunt distAbnitibh ofsiesimt eszomime of frictipd iengths
ioY %ﬂgfglnﬁg hifher fh% teQfon byﬁﬁ‘bﬂ%@t cgﬁcgﬁh%ﬁcﬁlnﬁw ﬁﬂﬂ&@ﬁe%v&ige length of

raheou onmerizati o roduct are .a g
teexchansies, TorgIa it TR R e BB fogetre e Pldti‘g‘}mef istriutions,
P Hlﬂgﬂtﬁtam@ﬁ)ﬂﬁﬁ%}@ﬁte&lﬁ @l gtﬁieﬂdatldndiyptﬁmcoitc afted.r @acdumite, when

14%%. e@téa}rl%ci,us ole%t]:mterhzag o hl%d Ctl: % %\?% %lhutii]gf e el ﬂgr?me%um) is

means
addleﬂgtbnétstrlbsaton o tlreeeetet"@seo:rhg@teel thqg;rg kel bt dtoet:lif%r rgeans that the

ol nﬁﬁ&a’ﬁ&pre%‘uoﬁtgsnﬁtﬁﬁr%dﬁlateelﬁ%vé}@ kb 6RABINEs.  AMRRKSE Uample,
Xtraneou ol |

tion roduct J
véltafaé% oy e P O UEPRC P BT Srip ot ARG, of S avemge
olipSier icbgth idamibstvinfshigs tcoabalydt wifi€h, meahd bt theaan@iatddatiigttmwzaﬁon
r?%ﬁjolﬁ %%Q/Oglfblﬁlg%rdf tcglFér zomes %F&Hoﬁ’c@en@tﬂwof av %rsﬁll further example

it 1 on of ONer s about n As
véep prily 3@ ﬁl{yﬁ@k.tm@}(%ﬁﬁﬂe@ts oligomeivaton typrgd%zt(tb?ddecg [d-ﬁm ‘of the aveiage
ﬁé&r&e@ rl&%t—hs d@irﬂb@@ﬁeﬁlﬂﬂaat shidg Bype@dLsC twhich adoe dhatt he modulated

B et e i SRS R

modul at ed

i4



ol i goneri zati on reaction now favors formation of

ol i goners of about |ength 15. 14 [0057] Therefore, by

adj usting the amount of added extraneous

ol i goneri zati on byproduct, the extent of the

ol i goneri zation reaction can be controlled to favor
formation of the desired oligoners of a specific
[pesHgTierefany. Yy crdiugtips |thezamongpf tagdefi Gripanede ohgpaeeEiien hyproduct, the
ek BPH Qigmﬁlg}fﬁt&}l reht@n @Xd HeRRQQLL 1O fab@@'&fﬁﬁﬁoﬁ@t th@Besired oligomers

N O R G A A e e L e A

ol i goneri zation reaction invol ved. For exanple

1§04 k]t 2R e%ran% 6@3&%&'5&&%&%%@:'&%%@ %QHng%l&a'ﬂéﬁ reaction
can be used |nse| I.C I nstances Wt

hin th ad
i é%‘??@d Bedt Hethp rsé"s"éﬁ’ft oLEPREIREHOB o3 Hy E‘&évedb u ?ora?xémﬂ]f)’t suitable
ckraitoedlighmerizatibe IbﬂSd:dil&s thit-caDiRoidas phdfeindAbR)within the broad scope

?ft i éserﬁ u?ven nQ %}e og %ld tog g@eﬁ% e ' monophosphate (AMP),
no hosp ate % nono § hate
cytitiyP) a~rmniomop@ats oy pﬁ)@%ﬂélﬁat é ﬂ(owb%phaa@u )=n éhymldmﬂ Sk
nibhofahasRale), ABR) 5-reiighelbRe (UBiP), @h@s@ﬁaﬁ gwe;;ﬁal?)(mp) cytidine

d?«{;ﬁﬂﬁ%ate E&?%i ﬁxg'uq ghda g]%lﬁ at éDIE)U%ldme d?—BhOF]%IQte %Bgamidme di-

passpleiie @]H?ylpywhqslpﬂoos phdatadg! pypyphosgiates, pyaﬁmmanléme B’emlyﬂtlcohol
ke? Qﬁl?&wgen\é\ﬁﬁ&r metEHnBly gcﬁaﬁgeﬁo]ﬁh’chfﬂuﬂiﬁai Hirﬁ&ﬁ@ﬂﬁjrhhmi thiophenol, 2-

t hanol , propanol, butano br om Qi€%¥
bPHP‘-‘oﬁfﬁ%“r?&d acgioney Gt dioxidg e op mﬁ?ﬂxale dﬁ‘&%rt“ &de.dupigggalactose,
gdllhaxmdd Qlycaél gl@crosmym)chldﬁq achlie hbtdﬁfgemwmﬁd'cl dni;obfdrmc tadd; dydroiodic

a%i@ %gotf%?lelactm% rgﬁ;ro dlgtrouglaéég %ﬁﬂo be ethyl armne Oprapyl

r ocC en C anl romec
ﬂwﬁr@%m@e digethy, &H\ﬂ@dbffﬂ@’ #pDG, Q@topbé ara@ﬁdnmfﬁlwﬂ Bige ﬁlethyl amine,
Wérbdef) Uﬁneﬁlﬁ' S fu AR, @hosﬁlﬁhh)é&d adiiyige, s@ffiicl ac&lmsmsﬁes silylethers,

glmnﬁfeamdal sﬁf Bepv ersaﬁ%{%fgc afl rs%grﬁc Iacxcgydlﬁugﬁge ﬁer()fnlgilesr lgyromc acids,
tarmersghers, ijlateso gesylatephmliots, alky Ihﬁlulps derdﬁqr&@md:pmgcph aqiq, gulfones,
<1 gles el ¥Liane; hﬁﬁldfiéﬂ»?ﬂoﬁylﬁ&ﬂ Qamif | RQES melll Yhi€LRRLeS and N-
ohi c. aci ds, sul e esters, sulfenic acids,
}gﬂﬁﬁﬁﬁﬁﬁuﬁ@nds di sul fi des, perOX|des bor oni ¢ aci ds,
borate ethers, triflates, nesylates sul fates, al kyl

[B(%I'Edf ggﬁhdpsg &gggggx%ﬁag rcaagﬂlo% ﬂnﬁgcg%luﬁde‘?l%d% 1gc§ﬂél ffgllilf%ﬁ are inscluble

SUCCI 11 sopr opy urea, am no
@Rk, solle ayhe fﬁw(@@sﬁéﬁﬁ*’c eligompgriEatig mpQRAHER S Aeachisyed Dy roviding
&Q;Q&%enﬁ%n &Jﬂﬁ&%d&{wegﬁif&ﬁcm@t dn@r fn&@@&lhlﬁl’lﬁmgl MndtiBiaC Broups and

oS ol g (ot e Elulle o o
meeeskatyadri desirablan itbe saeliceapelbativy gfrtbw imdihedplogaref the invention. The
3 ublgﬁlgﬁgéré ki @Rt BIthd ﬁhesﬁgpdlxgéﬂeﬁz&l%adti&ﬁo li&iﬁlsmdaﬁﬁd Qhdesired

nor e 1z ng functignal g ncti ?

Al hat FW"%"P‘H@‘S ’é@ LIz @nﬁi‘m (531 r‘Pé?fhk‘l “id?fﬁe‘i OHEOMETS,
@d Gl mbaf@sauexa Bf b€ sehillzing efthcticns] gm@cspﬂasmybe@omed asiersalpble jn the
reactzon It'l'll Olc':]l f rlalcﬁle%pgll (% ﬁ%ﬁﬁl %nseﬁafraﬁg# ?negﬁ&ﬁoqgltﬁgkagrter tﬁ@ undesned

'’nven participates 'in

aligetessd areigbrioh thg erasiion madinng ﬁﬂdrn@a@? Tebqiisﬂtlbcoﬁl iecief deiied) °hg°m‘3f5
ARG TInES Precuftbls G0 MRIFolibAliah rehdd&T por at e the sol ubi i zi ng
functional group(s). Such nodified undesired

ol igoners, due to incorporation of the solubilizing
functional group(s) therein, becone nore soluble in

the reaction nmedium 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

ot her linear precursors for the cyclization reaction.

15 [0060] Further, the oligonerization contro

additive may include a conpound or solvent species

that interacts with the reactants_or one or nore

[G0pR] efuthati the eligsmerrationconTol aqiiiye man ehifh & cqmppowidsas splvangpecies
tHet 1h‘@ﬁ&?ﬁitl?—tﬂ& fe@d?anfs%aSﬁel o® RiSreliMermtidle @odie aEducH ladtants to affect the

o%%%%lgr%a c]%ﬁeagtéoéal Jtnlsuc n d eal%jlte{;ﬁgc fc?rzlngi ?rﬁflesundésngdeoqig&&qs is reduced.

e use o I goneri zation
control additives as descri bed herei nabove,

[d@lﬁi}gﬂnﬁﬁﬂngﬁttd 1;91@ LH@@F |oﬂ§ohr@ﬁzaﬁ\6nt BinRoit i&&xtlbers Oa@dieﬂi-@éﬁt heﬁ@nabove
e present in

i on [
ot Gy LA A LS Pert AT Be P e e
retlolv) cafek Zatnicon reagig thypndicis.otot 4t thé ol grererizgtiorpfeagtiqes so that

fulfﬂﬂﬁ)g drael %Jdks%? Edmbs if RAMEE dnd/BNEHRHiof BF m@tdeﬁf&d Qfigomer s
esire

omer Is favored relatl%ﬁ
f%’eqeiiaé%%ﬁ*ﬂlaﬁ@'qu@a@f‘g TGRIACHRSHRE larldpacr i vRg frﬁ%‘ff*bduct
renoval . [0062] digomerization nodul ati on can al so be

B, BlE etk fARRHRS, & S1ed B2GHCR (GABMeh AIcdelon Sl i

eactl1 on favor
stche mkgir et the e@eum@nulkﬂa@wmge w@for thglesired a%e‘tt% pathway over the

uﬁ@ttonvﬁbﬁw)@ ?ieﬁin@ gmlééﬁﬁléﬁs bif g@ﬂex 9l th@@?&fn&;mgt R6rE aRytr of:ﬁuxmc&ﬁpound
nore pacrocyclic co i.ns

1@‘fe?cb Bfdesire E}}gm@?(%l ¥ exarﬁg}e CI:H hadaée 8’? re?cg’g%famgeratme pressure, pH
vhies peF@tid iass, mpgnetssstatepandfot-photpail state, teereawifleieiot the pligorserization and
2@9{%@5 !re%ftﬁ)ﬁ(@)t &n bl %%ng b Qﬁ{nﬁ%ﬁé fbrrﬁhtn@ﬁ 65 tht RBcreGuid dobbudd and

oneri zat1 on and l'1zation reaction

smws%@n@ﬁ%é@ yngesisqd; o g Se SpglrtFF&fuﬂlﬁ:ﬁ C%‘fbet“ﬂfél erther gn orjunction
vfmccrr%bﬁéﬁdeﬂt of, G¥RPILTdliRRerizasdpRt®Badifics.mat i on of the
undesired ol igonmers. Such techni ques can be used

either in conjunction wth, or independent of, the

(o8] dfediddtion of ey dlizerndriention tatipmiccaadivs i hy exssen] ip(rafn can be used to

e%fp&ii%lﬁ bk OO0 0%@@31@&%?%&&%6 i@Pact &'&H‘et Un@Rir@CaiQbAbriBdion, and
present invent fectively

f
ﬂi’ﬁff‘r‘ﬂ)’ ﬁ‘ih?ée PG fncgeﬁsg%'@f‘ Bﬁﬂet ’PES?“’?%@C Coglpi’“ﬁlg i npact of
t he undesired oligonerization, and thereby achieve

[Edéglj; IIJ l}ﬂ%ﬂt %%gé ”é}; t@lﬁss %t}fﬂeellng;ro(a;ohg Q&nﬂﬁ% Q@M&r&t smas can be

certaln_reactign sterrsT ]J’é}J E}
Tmed @@W@ffere@t @@ﬂﬁﬁbgﬁxﬂg@ysotpatdqmpﬁ% PYehifation rfggonéﬁﬁ 8 erent cligomers.
duiuieghgdthedizglivh mEdu@iiibn ﬂ’eﬁﬂﬁﬁds o tiadfdrEVBeyBlettbtad rddme|foroiation of the

%ﬁsﬁs{r%@? %c;r;ga?s t 8%% Idglfél{x S%rrrrlna rlr%n Fhf %r on%%ygiclz 81 e§s that are undesired

#nth echizhing enrpeved plodist dstritugon bl dayers ﬁf@rfwﬁlﬂfil%r?f e ¢ ﬁ%’re macchChC
EQ&&MQ%@mgﬁ&ggq@rs t hereby reducing formation of

those macrocyclic conpounds that are undesired and

achi eving inproved product distribution that favors

[Udm] VBl © toupbunds Groed byohecywimtiooystionts) vedsirtho unfiitnsy of the

q%nve—me& 1cbnecg ?I%O%S{z%%dn n[oglgg% M@t@g QL Ye LebGrefe@ gp%@gi%ble methods or

I'zat1 on eac i on g under q
EAfkeRoBlagn BB BB T hed e@‘B‘WF‘fhz‘%Fﬂ%‘ﬁh" compoun

AR 2ParREOEES e GABREnIIREPVREEsh differanny 18 bhd @bh@e physical
met hods, or own .or

| f d
L STBIR R RS DerSr B R RO s oyl componn
adpheuntpontss ddleemttioneleyivsepar at ed from the reaction
medi um based on differences in one or nore physica
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and/ or chem cal characteristics, or other materia
properties, between such macrocyclic conpound and
ot her conponents of the reaction nmedium 16 [00661 For
exanpl e, the macrocyclic conpound can be selectively
separated fromthe reaction medi um based on
perneability difference therebetween, by passing the
reacti on nediumthrough a semn -perneabl e nenbrane
[obdantroi &caﬁiﬁﬂe et kﬁd&bcycliﬁafoiﬁﬁ@b& Qanl 1@ ﬁhmelﬁﬁﬁfaﬂ&y GloinCthe reaction

me%?eqpb%ye% on %grpvﬁab% Jy dx%)rgngr, !)eteweter(? 35 ET%S%%%E reac’gi%n m dlul? H’nrough a

desire
Se@bwpmﬁrélﬁtr@,m@fm thet 15rsela€ﬂtv¢1b ermeableuin sugy megndcgdiic compound but is

nn@érfn@db[&a& 1hY &lﬂ’fmg tSerlaARRY AFBRBL AR bIRBmEBRGLOGNE 'céngponents of the
I ereable to aI er _conponent s 3
reetcﬁtgxp ?1%{;18]? i B anlf%d Fif}matw gnlm)ﬁglpa rFEq giacr?c:ﬁ ic compound but is
pemeeablowyall dtter capapot nilthe saactbe rrsébrec b wkher sepple,abeshcrocyclic
co E(lei th’? bd ?&Q&ﬁw}e%e%ﬁéd%np ﬁéqgac% lﬁédfu]mpb ¥d gﬂ 1:1 ﬁlﬁeg}ﬁf@ence

er ebet ween, passi ng the reaction mear um t Ar ou
the P P Ifaffmt;gd]l‘etfﬁaﬁ“‘inﬁ’é?@mlﬁ’é%m‘égé PR o R dritys selcive bining
af@ditl fddithe ynabrosyctid@mpmand Be Y& lfir cﬁlle@aﬁmmadlelbwftﬂ%cﬁacﬁdﬁrmeﬁxhﬁ As

a gl)g(’tg%rp ﬁxgr?pqgﬁrﬂ rl}ltacci'ocgchct (iogaggu%g %Em ge afg%gve separatiad %‘{)m ud:xel reactmn

oun
meslpyalyyaappliFatiqnovinae Hectm%‘iféct Ilf@nch PRSHENEHT Erympeye [chitiest 4 @arg@ﬂiat is

diffden€ 64 tikds & cefn'm@' ) the dthed u&ﬁboﬂaﬁro@%%acﬁon%m NE o still further
carries a ch e tha rent fromthose carrjed

SXPIE e BEFEY© g Wﬁ%%f%%sﬁgf elf. SR HOT ST STAGedm by

apglichtidn of w.rd;dgmm: febdamﬂieepactohgelmmmomﬁmbammtsmo&iﬁem Ghag@tic state

frog@th(?sg LEGL dn¥ef LoupSRRR% ﬁh@:@ao¥1§nqﬂéd dﬁhe reaction medi um by
application of 'a magnetic ti el if the macrocyclic
conpound exhibits a different magnetic state from

[otsTpIee nysﬁ:aﬁl @nddir hﬁmx&mﬁaﬁﬁﬁdm&m{mmﬁ eﬁlq:feluﬂﬁ foredatbifhg the
C

m%I'OF¥CZl com Il ﬂ?ﬁ reac{a%gr{eg{é’lré}grt]cgl% %at are no &E ?Of %1%1‘611065 in size,

ren at can oF separatl
shepac pawy Glbmsmf, c@kﬁb@m crofatilgm pdvmeapidibye tdaféwowetp,u phaizn cdigitertion,

md34dhadb era{ﬂcpt bihdifg taﬁﬁ’u‘d} 0 adsGtpfidnRERHEES doldnthi, Zﬁactw@'] QPE,’ metal
St sol u vol.ati lit nmeabi |

mass, n er
 cofFie; RO e MR PO oS LR dovelet
bondafonoatiot), prdli whiciahdvie hedhywiddydwed pt 4 @ide aligr @itwetifnown separation
m Ese ngulzlﬁlas ffl@efi’iﬁﬁ ' %‘aﬁo}[atlgl’? £hsh eﬂ%‘ﬁﬁ&n cﬁ gﬁ ngntlﬂp% absorption,

edtrostatic I nteracti ons, r Ogen
ﬁx@@'ﬂ% aeebiption Eioacion oq?fghwgarrsd dEingal eéﬂﬂen& B@ﬂ% clathration,
osifrléﬁisﬂﬁtrdr@%);mosﬁl Kubble mtl&ﬁudﬂl&\é@nbﬁ@@aﬁitcﬁ@&h&brﬂd&@ﬂpﬂyﬂfréﬂz& drying,

coV\Aen$ var] ftf}itra%on aseous a?%m%,fe E%sﬁt !il%{l]smn tEcrmaq Elﬂ'%smn mass

i‘on HpErar on, expansi on
Sp@ﬂ:rgltmhtyj adlﬁlm; g]pqtnogjquq&g elaqygmogsm,o rultra- cg)tmﬁlmpn,oml‘rra-ﬁltraﬁon,
m@Scat akiiiage 100isti3d SRR icRifudaB8h, @¥EHENBWNGpardioX,| O trostatic
| eachi ng, mashlng clathration, osmosis, reverse
PERHPOR-LT hubbl e fracti onati on, magneti c separation
chromat ogr aphy, freeze drylng, condensati on, ge
[0(§6|8L&tr 19{0 bg g)%ﬂ?f&é%&% Qe thg Ll]‘ot/é’ll%lteg @hysﬁmﬁcp chglln%]:il %Pﬂr&%&rzstm differences
usion, nass
ang | serepation ithnjaies aree?réyttﬂ}ug’rﬁ:ﬁm g jsqne of the vast numbers of separation

chithdidiiBtics @Rd feuﬁﬂqg@tth@ Ran Bél deératyf drﬂploﬁ/é‘li iin O, broddQhR6de| Rlibe present
distillati n1st|n seft centrifuga

1.0n,
o ASTHIB: LB APRine A IGRL e PRRYSIE & PR SRR Lo
notlednterp®B® Bany haringr of iniies tbeiybmistape of appimebilithef the present invention.
above-1listed physical and chem cal characteristic
di fferences
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and separation techniques are only illustrative of

sone of the vast nunbers of separation

characteristics and techni ques that can be usefully

enpl oyed in the broad practice of the present

i nvention. Accordingly, the foregoing should not be

construed as an exhaustive listing and should not be

interpreted in any manner as |limting the broad scope

[Gm@]a}am p‘reﬁakéid Iembqanﬁ&lt dttuee gaersaﬁ @Réntibd) IR TeaciR. mcdﬂ.17n doRP&Bibn and

tl{e 1eact:0[1)1 CO]%CFH&)HS ?Tr’g 9319593% so % télt? %020%%1% %?%Eld form e\ali Itge ¢yclization

rmmd |smommusar @pw?swsvméble @@tlemla@diwm@a phee eareion er phase transfer,

WRAPRWAEmER ENBderi fob 3 6r &¥EY.1 Zat i on  reaction

spont aneously separates fromthe reaction nmediumvia

phase separation or phase transfer, wthout

[G02@) uFar ememile, fwiren gkt enptiah ofedimp.eis on aehfeucgyhas§ 087 @actieo rmedium

ﬁﬁﬁﬁ%nemd ‘M%ergacﬂtghecoﬁtﬁ@(ﬁg Qe TBICH: M Iiiinl i ﬁaérdc?él’i'c Qompound 2s 2
as reaction dium conposition and

Pl b PSEIBHIEI ot MOHS EPDE et EEER Mg o riihgich macrocyclic

cmﬁ@w&hpn@te&mmm ebadlin Medi@®lipodl forhation] Suthinaakdsidie cmﬁpound

ol ubl
can a@tpg%v%y bg a 11%111%116.%6 ngter%ag%gt is ?15 ggbqe Hrnsve t L&ﬁﬁe 1‘391% reaction
mmmumﬂ@mwomt@wmbusmawsm@w drfﬁem@my@llqwer esnpoee or @,ﬂdhrneath

Rl LREMAhiMs ]éyé?edééeﬂd ng léh Grs @{3@&@ gl"ﬁﬁﬁ)e Eﬂaﬂtkteztigﬂ@é $1%h macrocyclic
i mm sci bl e or weak
i

CBRPOPHLD AT IS HTANG STy LRSS WA (GoA "B Pr uFB e o
sdid garition nedpen, so thaigi sporgamedugip bablepput ufitlercaiat meditrngpon formation.
Als S'thakbtgt,@ aﬁéa?gdtiuml eA¥felion Igegﬁﬁnzq}l Bg pxgﬂdédt1§ a%@s%gds sjcafé in whlch the

racteristics. sSuch macrocycli¢ conmpound a
rramﬁwltcrf@mpf&mfl éy fater w2 Had petigmggiyele wghdpﬁh%i deRafRneoushy SﬁP%fa*BS
floASR! seabiR raaktioneatily be @nédatator di soliddicadiof, e@pdetivly. medi um

so that it spontaneously bubbles out of the reaction
medi um upon formation. As yet another alternative,

(408 WMalipitabeorsaotipni Bustvine an ge b owilared i the pregens dtyesion to achieve
sihRhdRus sephratioh 6ind ﬁ&rocfbﬁ@ EMpYild v ﬁgﬁ%ﬁﬁ Hob efaﬂifalgﬁﬂa @ftion

ali |d or alterna sol i ont apeou
B R e LRt £ TRt PO NIRRT B S vhie
seomdBugiapiagncaposod mulmfclbtaacurl eanrkly iegipeible i iv el re{c@@ﬂm]:dlum is
['\éﬁldgd a@lg, Sd 5&?@%&' k'(g&]m ?Bfﬁ% ﬂfé%ﬁc@dn%dﬂ% Q‘ﬁp{n%f@cgclfc Rompound

e preS fnventi on o achi eve Ontaneou
tas b &P 19 FPS@Fbl? PrevFris replEsje 1 e @Eﬁh’;ﬁ%@f‘aﬁ %’mﬁﬂ‘égted“ﬁ“ed by the
r$a6t§bﬁ&ﬁ£fum Faris exaipbemodshely @atlel iGrthe fRechduliuidaghadaecomponent.

Tﬁﬁff{rr@ acrocychc cox?prn;)l%}d tfmt %urlnsd'm %'%aéa]gno%‘?ﬁ@%%ﬁ& ((:jp%%actgthe (litqmd liquid

reac secon
igdrfacre ofctlwqg dwe ritquid mlﬁtss ccmmoamtﬁr willegpritgnepustyi EEs b %Om e reaction
nRUEH 16 A ddPReiBRbidMduRd phite QihshRcht Aerébyl s'elﬂibﬂtlﬂg k) @e 1@dction
vol unme adj acent to the reaction nmedium T

“ocyclic conpound to be fornmed is insoluble or
meakly soluble in the first |iquid phase conponent

[90% %]i seé‘%}{taﬁegﬁsu e?g %&B ' cﬁ %IMEIHWC@J Eo:ﬁp%urﬁio L1§J Qés@nb@ﬁ hereinabove

second I qu hase
aé‘@n*ﬁ@ﬁ@ﬁtpmvfd%%?f%rf@ce thaé EPnppRLy @W&%thi)%’alﬁaﬂ%nﬁ%?eﬁw G the
nhaBro&;‘aﬁ’c bR@eldd) BndTRdh B0 raQidh aGd Sepedatonl ihepeford- & i apairtibularly

terface aqf .the hase conponents w | |
p§ BE SRLATSF (e p ra%ﬁs?f\ggepfeseg’ﬁn\’eﬁg "reaction mediuminto
t he adj acent second |iquid phase conponent, thereby
separating fromthe reaction nedium

18



[0072] The spont aneous separation of the macrocyclic
conpound as descri bed herei nabove advantageously
provides a driving force that continuously drives the
cyclization reaction toward the macrocyclic compound,
and such node of reaction and separation therefore is

a particularly preferred approach in the practice of
[?Oﬁgl phecsg@rpnequ srggttiop At the Bagrqupriis somprend fomrfhetqegepsmedium can be
e&'&ﬂﬁfe&tﬁyoﬁleﬂﬁigt Jﬂﬁab[ﬁiﬁ‘dl@ﬁty Ghd/6 ﬁlﬂﬂi@&y Rek/drr maﬁfk@ng the reaction

con {onsbfg)emaéib 17e ﬁ%procﬂlct&}l (S’F t%;%gc%%cyc\%lé Scompacﬁlatf ?rrtg% ly, %15 composition
0&@1!,% epsmomglectlm anddieoredction condiffvd 4r¢ o¥isted saohatgheirsictzigs 4ok et least the

d@sﬁx@tﬁé&%&h&ﬂar@golﬁbilﬁn Qﬁ%ﬁ Fe@&ﬁéﬁ bk Gurk QRPAL ngcroc?&ﬁfc%&}%&/ is insoluble
sition %actlon medi um and t

0

o SETORY SOTRA ' EeoSHPE m s SIS PHES e e akFrog ol

campbuad frdnetdseaditremedilesi r ed ollgoners are soluble in

such reaction nedium and the macrocyclic conpound is

insol uble or only weakly soluble in the reaction

[PFEdi Tinqme tsprsfiis t?pﬂbg%qn% ©f e |pyrseb papnden. iy (errdomaedye yermrises a

sthgla RtRdol EsedRitid the eRRGH QiR elBRHMIE IR pardt D #hé hadrfey8R@omponent.

speci fic enbodi nrent of the present invention, the

reacti on nmedi um conprises a single solvent for

[eN78]s Byl an aligroptive embedimenhtas reaghile s@tenicridvee bosebieaarapiorided in the

rsaaeon rm@lﬁ@ C¥iH m&remﬂ@@n@mtfum&ﬁ@ ?oallssbme B reMtdn®l Dalkile“6-solvent
nbo |HEQ$ﬁma reacting solvené co-sol vent, are

f‘ﬁ%‘{ﬂr‘é &y e tugth émn%ea&st PRI 8 *aﬁfnawctywct RErguad e iy reaction
nediume ftefdabiye fuch rastgg baveti @18 0b-sodvebth@ertie &c fefind & readianl medig@n in

wfif2h SN Y6t H’lﬁt he%ﬁéd”&g&ﬁ g o SL?O%&%LE&H compound is

separation o macr o I C conp oun rom
Hﬁ@ﬂ@?@@ﬂy“ﬁﬂﬁﬁﬂwwﬁPreferably, such reacting sol vent
and co solvent operate to deflne a reaction nediumin

ts d
L g R e L S
beaeiny ingeliaid g oslalvablﬂﬁesoh{btw? o r%g‘-mm@mm ﬁeﬂstﬂw@p @iepipitptpat of the
e,/a@c% efiEm, U@.@ﬁ §ﬂ051€19 o ve SQUYBYCS deRBAM 15 6k 1@;»1& sluﬁamtohéamenzatmn

i.nsol.uble or qnl sol u i n

"Plﬁr@%ﬁ@ﬁ‘&‘feﬁ S%de nﬁ?@ﬁﬁcﬁﬁt&‘@f’ é“thceg‘Hm%‘Pé8??51F‘¥'ﬁ’fi%m6°ﬁclhg‘8?ers and/or
rédoe seamt@tdf Gia undedied pligoBers Fromp the dagion cadiuthe ef f ecti vel y
dealt wth by enploying suitable oligonerization

control techni ques as descri bed herei nabove to reduce
[$9GFInSitipkin cotolepie Hhat rrasi Yealiin ghe bjeatderractiomef/ thy presegidipeation for
eﬁ'&:{aﬂﬁr@t ipBiiar@bus t SBarddioel @5 |tHeelﬂacQch(ﬂie ﬂSBIEL}Souﬁd' @dint A€ reaction medium
uga u%e é%tg?pe lT?E gcg]g? E)wgp preg}%rtoll %b Df Lsto;r)]r epan?lgtgrg %Stano ﬂV é’loc?ﬂgh iso-
bfitgwol, netfufepdt wiatdng glyM@mh@MBGOh éqmrcaacadohnwnec Higropylene glycol,

éﬁ'gfyghér,%lﬁlgrm@ ppchL, feﬂlﬂr@tﬂeh QigkHeid @ﬁomgﬂldfﬂahyl ether, dimethyl
[ nC u

nmet hanol

S%‘fﬁ’i’ﬂﬁolphe“l’ o‘iﬂ?}@ﬁ’ﬁg‘ g{yé‘?lt %‘gﬁftgﬂ&rpy”ﬂldﬁ’i‘ pEfighe  §iyh. acetate,
ghodlfarng| solketd)u iznabl, bltrrtmyl émeangjlley C Oitrobeeap y teeabedrghuyt odlgohol,
ptnl?%}l?ie(fle gﬁ'lzcﬁi d1+1ét%9? 1ded Idﬁ)l{e Y +C%Qr[‘[lﬁlglryeﬁ§’l ethylrﬂgﬁﬁm 4rHYleane

et’h r|prop éne
begirgrey] acet%ﬁ&m@rﬁma é’Ftll“}lélramlrﬁa eﬁlﬁd fyipe, psoa:flfa@medél pRas gimethyl
aROkY PEBAY ABRe eglbry;@olmd& ﬂﬁﬁethyi aﬁmpyfrmw gaine, dlﬁaaniemlmde

FOPRBReT sPrbsad, DY lBhlize Aot Pyl aRE gt coosoive

nzthgotadiitpl, carbitol, butyl carbitol, hexyl carbltol propasol solvent B, propasol solvent F,
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pol yet hyl ene gl ycol, dinethyl isosorbide, dinethyl
acetam de, nethyl ethyl ketone, 1, 4-dioxane,

hydrosol v, acetonitrile, ammonia, nethyl am ne, ethyl

am ne, propyl am ne, butyl am ne, dinethyl am ne,

di et hyl am ne, dipropyl am ne, trinethyl am ne,

triethyl am ne, dinmethylformam de, tetrahydrofuran,
Prgpasdl SPIVERE fYb peopastb ikt T ey ivilyco ettiowsuixsel, lpurpyirigiyeol, 1-
biedybths@ L \penpaddl Xjibny L gﬂﬂ:dD%fhleﬂ/ glymesTRloRyplyn@A bl 151 Phe, d1g[yme ethyl

ito tyl bi t,0 hexyl arbltol
dig%{hp lcriély% o pggtg fg\;'mn ¥ % D r op 1810 {cglgfl Sve ntsuiKﬂlane
hep;pr@eé]y@@pspgqﬂciy@ﬁlpe @M@Wﬁ@g@z@m yétind gﬂhylether carbon disuifide, methale

cld € XM Fofth, Y&@hydrdBrD% )ik Ael Al ¥&idne, | -
butoxyethoxy 2-propanol, phenyl glycol ether, glynes,

nmonogl yne, ethyl gl yne, dlglyne et hyl dlglyne
[0078] gh yévidion Iy ox/indeghergibnyt f such e¢-sodsghty ove or mbzralsﬂﬁahmoehexhﬁs can be

pr%Htholhqge,e reactdg &@Jﬁ%ﬁ YGIr &Efg s tnzggr Ep%ﬁtgﬂe i’cﬁhp ;i\)t?ap macrocyclic

ni tromet hane, methyl e car a1 sul
CHRPPRG ! fémﬂ&“'ﬁ‘faﬁ‘i’qn&%?dm‘é‘hl orof orm tetr ahydr of ur an,
tol uene, and benzene. [0078] In addition to, or

obIIREBISE, orseRiath S50 248 HeomPREa wilihEors et o e
graypdiconpistiesy 6f plemingat legﬂogmnﬂanMU §a1getp=ar<#1t0umm®)‘ thingnous,
clﬁ@xﬁﬁrﬁ{ﬂlbc l:Hr&mc C& nGupicqu NobdRRIY; @RFE] REN(IE didis 1rL1QﬁI¥9ﬂerr1c

sy aratl on a dltlves may enconpas
h”é"éﬂg‘i“s By ”ﬁ““b A ks e BRSaE e GRAPETESC Thyr Tgfganous menganeselll
mangamis ingtqury), oherabrans merpgry(H)maniutic) nitaiuinll Pytassing silven, sodium,

S%Hﬁumil(i@ l s'talmoug htfn L%?aznmc CJ(}[ %ILMEFR | s'uffgmun? I}El&ﬂ;&v, chloronium,

opper , cuprous
OrPRYG S, IGIPRH | |t§framﬁfé¥1?rme°mq&rydr é@@ﬁlﬂowmm
eth}eaaet(rdmo)numl, | rdflinki, MEQRESSEAIHT) zwagmy&@@ﬁdrﬂ ) 1-rBR R B S,
ac%lygraz&siilel,l( I%enza%}‘%cp%nb rac CDanE]tﬁlC 8ﬁréeo n?mub%tggglgu ?‘F] ?tg.{ullq} e;:?henyhum 2~
Cyslehﬁxm Yhus?t réoavthrglivm, triepreptyljum, striphsnduehylipinn ¢4 \Wiphenylearbenium,
m&ﬁﬁéﬂ"ﬁiﬁm Z'c?&oﬂ?éia@x‘iyhbkm %ﬂ‘xla:fequl-di‘ﬁhmseleﬁﬁgéji 3 llum acetylium,

Fﬁ%}[f br onpni u i odon| ul t rIarret hyl apmoni um

M ‘%%(or?l‘ un‘i"et‘%FPi?HgWP“i‘“odd?ﬁ GHREUOBY N e BT BITBRP B,
th:hmmmum 1 Zjijmcdlﬂlamzulj‘hmﬂ p hethylinknyly dr @lzansdtiomAl-yl,  3-methyl-1-
(t&meﬂﬁfsnwu@éq ﬂél.i AH.2y12C€f, 951 gﬁraﬁéﬁ%ﬁar eg-%%azlaam di U lium,

acetontum 1, I OXani um e ['Tumo eni u
AHMER | ur n nﬂzemueym ohew@WASfﬁwﬁlwm 9- altﬂtlﬁl?l%ﬂlx‘ﬁrﬁhosphanyhum,
temmglﬁﬁcylbhouﬂsnmmrl phen@&ameﬁ1ﬁpﬂog¢um1@ﬁ 3-methyltriaz-1-en-1-ylium,

heg{amg%?my 1la- ~y 1um link(il?%or%ﬁ% slu&ady 1~ y){huram cyclooct-3-en-1-ylium, furan-2-
yl@mh anelqﬂ—bk(@mythqxwhenyé)e?emhyme@m Lyl hy | shidyelaiy2 lijhepteo2-ylium,
spﬂﬁti Bﬁ&%ﬁ-%ﬂ‘uﬁlﬂy' biléﬁane—'fgtbﬁ@ﬂﬁlﬁ)};” f oYk MMiazane-1, 1-bis(ylium),  2.2-
e ene Lum qut nol 1 Z1 nyum .
d"i‘etgﬁ%'d‘ﬁ‘@ﬁaz mf&%ﬁ@ol ylium nethyliunyl, propane-2,2-bis(ylium)
1-mtthydethage-1, Hus(ligth),  3- netohyti3-ehe-1,2-bis(ylium), propane-1,2,3-tris(ylinm),
|
an%go%luge %ﬂ%ﬁg{c&? gﬁ/r?e rr%&%lglaa%g)g%m %Eﬁz&tﬁ%&h%y&zazomrm benzoth;azol—Z—
yidipzanytiym. Gfﬂrd“?ﬂ%’qﬂ@ﬁ? UhipzopiEen (P é-momﬂqﬁm%radmzenyhum (1 acetyl-2-
oxbﬁbgfy@ﬂi@i&ﬂ&zlum)%nﬁh@!S PBR@aLdntN), 1,4-phenylenebis(diazenylium), 3,5-dimethyl-

1 %g h’@a%%mp%’ } Qiu > ph%g ?nn%ih%%ﬁdm-l?&h -, 1un} hylc@t?l?&rg hogeixgn@hioylium,

hePtanet hYl trisilan-2-Ylium
4-cYcl oProPYltetrasul fan-1-Ylium cYcl ooct-3-en-1-Ylium
f ur an- 2-

enyliodonium,
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.’—\'.

ylium 1, 2-bi s(4-net hoxyphenyl)-2-phenyl et hen-1-ylium
bicyclo[2.2. | ]heptan-2-ylium

spiro[ 4.5] decan-8-ylium propane-1, 3-bis(yliunm,

2, 2-di rnet hyl di azane-1, I-bis(ylium, 2,2-

di met hyl hydr azi ne- 1, 1- bi s(ylium,

pr opane- 2, 2- bi s( Ilun) 1- et hyl et hane-1,1-bis(yliun),
%We%ﬁgrbglyb% gt tgwqg}fgn(ywnp,uﬁx)nethylphosphmoyhum, methylphosphonoyhum
RitBPRRASedtard didylfub, Sitink-0B Rjcarbor@MmONi UM

met hanedi azoni nmm, net hyl di azenyl i um

benzot hi azol e- 2- di azoni um benzot hi azol - 2-

[§A861i Buck neplatation ad@itivis diap Xohereneompass sadis &rludingl pyions selected from the
g(-c%p 4o:ddis Om{}hﬁdl §x1¥é )ﬂQJ)rﬁg eﬁ}ﬂdé Lmonéel nﬁ:‘f’tﬁt Mljomi?dé, jodide, nitrate,

4-
nitﬁtgpcﬁf?gﬁgﬂ g}l]]cg%?e g%lailtﬁg%ﬂwqaffnfulfatg %Ilfgq ﬁéctdsiﬁl;fzeogﬂogphne carbonate,
adstafe, dabnﬂl;ﬂd«ieo pyanhteli ¢yadidey |hiydibgen sulfate, hydrogen sulfite, hydrogen carbonate,

b%dr?geﬁi %%ﬁécﬁhﬂ&lﬁiﬁ og%rl Q g% gfgfgére\ﬁahir&e oxalate, permanganate,

exan

@9%#@%0&14"?“641‘911% PFOnRfe xm?rplpméwtﬁow% hydroxxde peroxide, oxjde,

o@it@ﬁls%@%ﬁﬂ@ﬁ&zmuorﬁk \hiafias! brbthide, H’&I[Headﬂﬂﬂé QMlhdieUH&xanoate
epar at.

b
g S rRTRER ke T Righeayimgraice
dipbénglptetheheflifdomeyclvgentagienidp  lcodiknidst 1, 4vgppiohaldnydiide, dEthyliox i ot eefhene
afnlmu VitlydS napirirfab qﬁnapﬁméae b, p raérﬁzssagﬁm&% gﬂw %ethlmﬁ&@ A8 yn-

trate, nltrlte chromate, chlorate, ch Orl
Tt hr BB 98 Ul beERGetds,  pESEHRPETT o pFfopresultonste
ditarzplpmatiénite, acetiataste, hy tin@xk- d,e-blsﬂ})&aﬁ’tat e, cyElyieRinde)enolate,  3-
(Q, 9&19 e«?glb ?Oﬁ ?e‘()) htyagd’oﬁga%ph}?&%hc& b, RN oxido, methanidyl,

ona orite
a@idﬁ%&% g’@ﬁlfaéh%}s @h%ﬁpi@mdgelromvlé% areeélp’ eaé@rh eyl anion, phenyl anion,
b@lﬁﬁrﬁﬁﬂg@nﬁﬁcﬁ, metﬁénlaﬁl&?lt zﬁimnt REBLYARALsBon, l’:ﬂ:ﬂ)@&@a—z BrigiaY €anion,

db%? w@me%nia 133{08 %E gaalgl}e )e/%#’ug)é(ﬂanﬂ?fd%%ggmld% hethylazanide,

dinkethylphaphaniddl or riui'@l;hylbhcemmi@, i odbuthdstanganide de,mettiylidyneldgnide,
(&'ﬁi&%ﬁh)ﬁmhar&&éc&%ﬁai&&@&% Pﬁﬁﬁlz)é&ee butkf SH488L3Y ldfpﬁén?lprop-z -en-

n-1-1d benzeni
LT LR e S S
chlyiobeapaitidgli e_mlcdnema 1, 4-dieflil iyedr ObAlindenbapitifatesaetiidale 1,5-dip-

t@l t%t € 4%fenSLAS NG be@&h&% .1 'i%eh}ﬁ ‘%Fﬁl?éﬂ%lﬁ%éé %%h&@lmethanedude

al'ene ani én, enzosemn q
FetuprapsHediidpy t L rg:nh oniptqtt@}@ne-lpq-@ﬁlan BLj} ,3és-hexamethylms1lazane—2 4-

anephﬁwmeﬁﬁgﬂa@ma@ b B%de i &%) paemeﬁylabbhﬁafeamw Straide.

benzenesul t onat e, dlbenzylphosp inite, nethanol ate,
benzene- 1, 4- bi s(thi ol ate), cyclohexaneselenolate 3-

(603 tr BrefphbinzeshesaltslcoRpliie sif edien yh as@a ok Ia$@, HSQ,, PhB’, NO;,
S@E’?%ﬂpﬁaatop 2 ctibhf sga@ztsomm&ﬁﬁlgocop[;@t(ﬁﬁ nﬂoﬁi XiII), magnesglm, potassium,

dene, disul f ani dy phosphani da, ~bor anui
SORThY §rCs BYP T, EiRpsyy! m&ﬁiﬂ%}ﬁ‘ aﬂ&ﬁ%fﬁwhyéawﬁmm

benzenesulflnyl ani on, nethananlnyl ani on,

[gﬁ%}hﬁcﬁl Za%”¥ era QWdtthI)[ 8911% gogteunedél m %e Qacnon medl%.m gnraim interact

n et ene
with 4hegipdsspaycti espﬂmomlb @rﬁécma mm@plyﬂiatdlkeamc@nychmmwmﬁewes Jess
sl sBAARIES: medlinBlaNyiRRS ) sphiales ﬁom the reaction medium upon its

dlﬁEth ho i de, .tributyl stannani

St Ui S A Y St BHL 0BT GRpHER g facion medium o
rédnteGyrantnet heh coigongpts dpanheeakttbe meliuh- | - yn-1 -1 de,

1, 3-di phenyl prop- 2-en-

1-ide1,1,2 tricyano-2-(3, 4-di cyano-5-im no-1,5-di hydro
-2H pyrrol -2-ylidene) et han-| -ide, 4-

chl orobenzen-1| -i de, cyclopeﬁ{a 2,4-dien-I-ide,
7bH i ndeno[ 1, 2, 3j k] fl uoren-7b-ide, 1,5-dip-
tol yl pentaaza- 1, 4-di en- 3-i de, 1FLbenzotriazoI-I-ide,

C5H5- NZ- phenyl i m de, di phenyl net hanedi i de,



H- f
hydr onapht hal ene- 1, 4-di i de, ‘

5,5, 5- hexanet hyl tri si | azane- 2, 4- di i de,
i phenyl propane-1, 2, 3- trllde

uorene-9, 9-dii de,
, 4-di
,1 ,
3-

PRRPPO

I
di
1
d
4.6

9-tetrahydropyren 9-tet
[ﬁi?sé} g’yaﬁfj e9tmgs B% <§:\y g?pbqriizgign éﬂn q)cﬂtwggi Heaﬁg.\‘]ngolvent(s), co-
sOlvent(sPBrand/dr’ sepSEbn’ additiGély), onePMB‘eadllmajust théSpRducB andibRiba of the

O%rﬁ%nﬁeer%ﬁgl n%nd/g g'hhz%&onarnmorgun?i ].[%prg\[%%!:le éro&u)cn(al )Had o% lhe n)abrocychc

@nmmménylnethyllunl and tetranet hyl phosphoni um [0082]

Such salts can interact wwth the solvents contained in

the reaction nmedium and/or interact wth the

1AQR4} dey example Bigsuhés, 2 BELS rdrpmatogigph & theyprodyctieformed by reacting

Hé%fd@lﬁr)d@ khdCp d&@[‘éﬂ%ﬁﬂ aﬁ&%&f@sfoﬂnﬁﬁﬁaph%@hﬁé@hﬁniogb@ YCdbsolute ethanol

on. ne m and s ont aneous S
GERR FBoTE v GRS SERiet HERRTY | REPRGHL e, nor-pola
etepheRylp@aphyirindgen aet fwinked), twithomt ker otignmedrstion Somfolt h@he lack of

orhggmetnza on © r?rlowlp P(i?]] rea[cgc% %311@ 1131%{1&0&2'11 1[1%%%%}/ ogreactmn products,

G aida:@ﬁed hygthe Faussiep rhgiplbutmne Majqngmf@\aqhzreacnmr@@ptﬁ wvette linear extended
(ﬁ‘ig%h&é el Sdre thinfdl Lahd) greglsﬂta\fe%ntglﬁ 9t theCRactiSPINERA Q;&)currenﬂ{' with the

/or separation additive(s), one can readily ad
tetFrghenY BRI InRAR A itbio by agmalh fmeunkof t%swaplwmhza%qgah(as represented by
14104 28.Y53),| apgrbLi@Btely @BEtds. and i mprove the
production yield of the macrocyclic conpound. [0084]

For exanple, Figure 3 is a HPLC chronmat ograph for the
[pessH uwtreactﬁugrh&wclldwdc gslgyirolgin dresviial aelpydon drticopprises btganol (i.e.,

tﬁ%@a Jﬁa@rrg%oﬁaﬁﬂfnh &: mﬁ fil hﬁg ey epememaﬂ %%m vdhﬂnetrlc ratio

ute et I ONsS as preci
of 3}y anproxfngntelys 3% ef Véqaytwprpec@iuw Vere |tw@pheh3épqmnmplms mlxed with

Jn@ésﬁ'@p(h%%&@ O IR 4 N RUELAPISEO clﬁr@x’hﬁ?ﬁﬂph ﬂM ﬁ'l@ Prbiucd Wbrmed by reacting
l,. The onerlz tlon

ri tion control
t@%}%ﬁaﬁe aﬂia BYFEYle fhed CEACT ?%‘E’B?“ﬂ‘gl ihﬁt ffoaw a different
pMcipRatingsoledny) @ff warAdllk, €R ofifdtiedtidn cortd] acmﬁlv@at edolbxyemc ratio of
]:3{]2‘862?%% Wg{]]ag rﬁaghtoﬁl 1% 1tlc o\geﬁ%ivg!lp%%r}y p%ron n%rm%get%ﬂas rep%gscntt%q)y the peak
dt 29.268)l Rigide pB &ci P@HCaqhsuhamgtapbfor tﬂq@rqde@c@md bsr@ﬁac;trxgdvprlzmdehyde
p 8k h%ufm Jonlﬁmﬁ,{l theE bd; saequpw PHYY VORLEHk emahén (ie., the

a sna anou t et raphenyl por phyri nogen
m@mt@% releentp §2-5% Hy eluame ohtwan (ips dhe Ohaﬁmr@%lonﬁp@w addltwe), and

d(ﬁ$ S/hinFNatl Yee., [t&oﬁﬁaratﬁ)i A@BED.] MYe %&%ﬂ'c@ﬂb‘%ﬂl@n afd in Figure 4B

yrrole . in a react conpQsi.tion th rise
C@‘{ltﬁlgm hl%}}er @)ncentrilt 8 og Plé&f-’fnﬁ{“{ag‘fr} rh)atr%l &3‘5} in;p more e&ﬁ{néermodulatlon
((flthe&)hgorﬁdﬂﬂatmh irgyetitRs, | and the @epacdont sdditivatidClt ﬁuma)meatto urther adjust the

lgg% g?fg %t | oaé:tu%; ?Oinp%Sl :onp{%r Xolr n@eleclﬂ% g’e?%@%t on < gfhﬁe macrocyclic

quinpedd. V\mdaequmld,etm: prediictibri 3gcidnaf @e teﬁa@w@m}xymt@g@ (HFTE@esented by

t; 01 .
GLESLR006900 ko Bpapttl Lk Rt 18834 PG ness o
nohapomﬁmge@selé complpieli @Ppt\sste to.the {gachings af thp gonventional wisdom, which

éa‘}&gtbsﬁbﬁl&tal POwSQ| 1 YRRY Jand ﬁdmfﬁﬂfh@ly 4rld. u%expecttm xmproves the production

omeri zation, control addi

we&% L Ghepn-Paar POREG RSP o e lpglaﬁwnsw%?yc?&mﬂ Lhupdrpdfold.
t et raphenyl por phyri nogen (as represented by the peak

at 29.261). Figure 4B is a HPLC chromatograph for the

products formed by reacting benzal dehyde
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and pyrrole in a reaction conposition that contained
about 37.5% by vol une of nethanol (i.e., the
precipitating solvent), 62.5% by volunme of water
(i.e., the oligonerization control additive), and
0.014 g/m of NaC (i.e., the separation additive).
The reaction conposition used in Figure 4B contained
a higher concentration of oligonerization contro
(o6 it dnviberfembodinmntofefefpesednt iwentinnca dolid-plose sulsfratt ¢pe be employed for
m%[,;%gz%geag heB@bhd tﬁee@@ah@ 0% faangkmfg Qﬁldstﬁ%@ rrat:ﬂogp t@ggwyl 8

ctione her ad J ust
m@pp}@h@qopppgpd fhats pleodppobilized B‘h’blﬁ%"lofiﬁi B’tﬁlsqc sali)strﬁtﬁrlg tlus circumstance,
se&ﬁ'ﬂ@@&ﬂ tMﬁn&ﬁﬁﬁﬂﬁEd’]ﬁmuﬂf catt Bcalre baty brhaving Gl@nsplidiphase substrate

frciu'é s c‘?nn;% p m aﬁﬁ%ubg gen!t{g &2&9&“@%&%09 Lze!:l 3[%%[00}'0110 com%ouncl(from

rap eny represent e

suglt supOTaB04 Pushasplif-piash &F strarppfee}me tio aapnble 18 a%ommaq #1dofh i

pafbu B Sfiabid ol R8aRAtBRASE Sof AacrBGles POhabrafios PhiE ndHEE BiSthe
is conpletely opposite to the teachings of the

W@SﬁVﬁ%&anal wi sdom whi ch advocates renoval of water

instead, and it surprisingly and unexpectedly inproves

[0 8 ? AR rnQe%H&Ie&l %Qrem%lo?el ¢ thhegﬂﬁiy&%a@}o L&rolRQr ROMLBIO OGN, the
g., tetrap %ﬁforp hyri nogen) by al nost a %ﬁn

re]p@ecptabélzes[ %@BPIO aWé‘fr‘l’?@?hce‘ﬁtj’ﬁ}fﬁhﬁeﬁlﬁmﬁlﬁe fhs Profuets cgs],ﬁlttq:utmn
THef R tHe Qfhction rSeduinthf RS ers ibativainey Gdther bemeliph cyigidkifgegent

th?tggokﬁYek st%abl. 1985%”18 maal%g?%%:hco &%P%d sg' & %&55@ Qxﬁﬁtel?r{%g prfopomon of the

sol eactl ons,
mavecyse y@monndom ths aeraiEpntepdhprogust mixiiEs- ﬁv%m@%& agealhc&% b of any

suBlel t?pe?ﬂ%leex%]h§ nbiddifs, mlgEl:uJ Iil'lnfgaﬁb lo€ Hﬂgﬁioﬁaﬁlﬂm compounds, ions, or
separation 0O

g RO B SRS GRS Soloot BFa pf BRpGa o

bifidta Gk inderoayeithi conpaandhng iy e quentably congllexdisn fig nagrecyclic compound.
Al Rhy 3@ et gaﬁcaeg@ﬁd GRUP %nﬁe feﬁg% B UE hnmp ShitaBbRBeular

I|d ethrMetecnl i S anena f% nat
TeRTARRS AL a@ﬂ oG asure geactiga theredy, F‘ﬁ’ﬂ“%  Sifieparopsti foun tht s
mbe &ﬁi&l&ﬂhﬂgh& brtginar thRcaiic ApHedy Bhréhsr, kieldchie apiaatagede Ofid can
th t he r i
be[?gﬁlegg) ﬁcge area}gfe?,necmﬁ 3161\8/116 for s%ﬂ:gtwlzl?% gﬂrﬂrléo 3!%_]6 é&rﬁggg)zim é%ﬁ)poun
controll ed, reversible reaction, the relatlve

[0§§8? bink tdhdiRg m@nﬁlm@ bt th@ﬁr&@ﬂi GrlvEntiohREY ARYEE bdnboried a @F,Imtoh @gent that
erm ne the E{O u

i stributi
gt PO P B O PUHETLPECRRE: {0 SO hgP T i Phagent o
inClodfERItingtatamatral whicz prgroagente repdiiae er@ebfékﬁtdewﬁ gligomers for more

tfeﬁtng ngzlﬁ%ﬁmt hg %gl%t@ CYfdrtaC o6 %@6‘}1@&' 1161§1Qab§§e tefh ibd Q:Enﬁl@fe@ to

at|ve prop t1on Of t he macrocycli c Cgﬂ? bl
cqmplemiyaarip bind o FaERIOBIEO BURE TR HCLOmRITEH A Y Ff}‘)ff?g“a ©
coRPRR brite aldh Bﬁcr@dcyclﬁltympoﬁhﬂ tlﬁihicﬁmhrylptethe asplhiemaexa dpkns both as

a gﬁﬁﬁgdl ! t ar?c{ ags?alglhzahg aglg??cr g?gﬂol’h’er s{?&gmn@% %g%?:%%ﬁi?% !rléae% can include a

I ons,
miatenal srtﬂamcrqunowgstrag@msuqh 5 Smostip plnywbigh pisYiggepIgealgpd environmert

tHatniQ rh%ﬁf}' favokBRSo tﬂnaﬁnu sl réa@loh heuhme rtﬁth}&GlhdaﬁandgEﬂﬂ @ahndclude
nd f'orma nore stable C

MRCTOC
CTBSSRHE. SRPEEPHATER § PRI THE BT o0 R fpomen md
fdnh pelotganiaed riag steiagien eedigtsst¢dhening@rgo | nt ranol ecul ar

rearrangenent after the ring closure reaction, thereby
formng a different macrocyclic formthat is nore
stabl e than the original nmacrocyclic conpound.

Further, an electric and/or nmagnetic field can be
applied to the reaction conposition for selectively
stabilizing the macrocyclicygonpound.



[0088] The reaction nedium of the present invention
may further conprise a cyclization agent that
facilitates the ring closure or cyclization
reaction(s). For exanple, such cyclization agent can
include a tenplate material, which pre-organizes the
reactive ends of the desi rgd ol |ggners for nor e ctabl
(0983 clcbe Fapetiop yreflipp it hpractizg of Mg piesspnysrion crrgprtheigelude any suitable
cdmﬁf naead dere haadieviscoean fheatdpizoype dr figre reactions in the reaction
lementarily bind to a cavity formed by the

rmcrocycl i c conmpound and to forma nore stable

compl ex with such macrocyclic conpound. In such
d@%’]nﬁfeam&lﬁﬂo%@rﬂﬂt@& lﬁesﬁi&hﬁr&htﬁh chiugat beOR&! QY kthedBe a @acrocyclic

clization a stabi lizin n e
%%:gwﬁll og' 1ntfrﬁsé,al§'yigrls i r?lén%mgo% mgcroecﬁcf‘hccugﬁr%eg 9{? gd:répoﬁ?d %%?%1 a ﬁelsn ed
raaitioh patrenoporivos asters @Y(w—aéwﬂ sadian(@sasSiranibed berginahgye, 20 then

m‘ﬁ@fﬁl{% s%%’ab@@ﬁh@m{eﬁﬁ‘e@ide%&ﬂno@ﬂl}vﬁb k20 MR MacrobyRRd coh@odﬂﬂ Sﬂlhtyrcst
favorable to the ring ure reaction. Furth

Teyedipairsh "hag‘@ﬁfﬁ‘:ye%ﬂﬁ”m? e O P O P s o
a€ badaaed, Sednbiih, ﬁubﬁttﬁtiom rf tiolelpe ok fuheiohdl rgsaip, Snpwat piiptelsast one
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with such supply vessels for receiving the reactants

and solvents and effectuating reactions of the

reactants therein to formthe macrocyclic conpound,

and (3) an oligonerization nodulation unit for

nmodul ating ol igornerization reactions of the reactants

in the reaction chanber, so as to, reduce mat i .on of
regeIeraNTP A on) PalEmEES eRert el PR éfﬁﬁ?rﬁr i reRcHgR, ghamber
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cont i nuous r.eact.ors
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reactors arranged in parallel or.in series for
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oun

ternatlve Yy, SucC reactl 0] I'Tl1. Lt
i P ARy PSPt o STOPRSE Sev ARATIoh Cby Sas yrits
cly@lﬁﬁ%tibﬁ adits AfdSorptioh A Conl drciegei vabs, dpdizalnite|lsaciong units, washing
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included in the recovery zone to further purify the
recovered macrocyclic conpound.
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[0097] Such separation and/or purification arrangenent
may i nclude one or nore of evaporation wunits, flash
expansion units, distillation units, stripping units,
absorption units, extraction units, crystallization

units, adsorption units, ion exchange units drying
units, |eaching uni
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%lgat ed react| on nmedium back to the reaction zone.
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mmmsoiqctmwcuo% ?YPIFCuEGP?CiP aewblfrbw@amﬂ@% O .
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d h dy@dro cyclic
linﬁyé%a(c‘:tgl?fs Iﬂﬁf@? dﬂl&fglﬁgﬁ gl%&%g Ssh os cf Pclés ?ﬁoﬁﬁ&% o cﬁ(ﬁ@s yeli
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g@ﬁg g 1&@&@1@ bfdfie le? tl%ﬁhﬁlﬁ)s, GRRE QBRRNNSS] Byclic poly(ethims cyclic

gpor.phyrins, h
2l (eFROPEN/ r‘iYﬁli"lPOlﬁ?t%%ﬁ’gF FY% |3°BPeth‘ ‘X‘%e j °F°1’r‘iy‘?°lyﬁ“rethane)s
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qﬁgglocyanlnes phyl | ochl ori ns, phyIIoporphyrlns
forins phyt opor phyri ns, protoporphyrins,
pyrrochl orins, pyrroporphyrins, rhodochl orins,
r hodopor phyri ns,
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uropor phyrin I, calix[n]pyrroles, calix[n]erines,

cycl oal kanes, cycl oal kanes, cycl oal kynes,

pi peri di nes, norpholines, pyrrolidines, aziridines,

ani l i nes, thiophenes, quinolines, isoquinolines, (

napht hal enes, pyrinidines purines benzof ur ans,

oxi ranes pyrrol t hi azi zoles i m.dazp
(04 dive dolop e afrme o8 ot BN 6?1 h e Thges &'fa?f&aéraa@%ﬁﬂ&% of the
presafthoytion,at gplicable etspitisesis aff0vide \@tlhﬁﬁfsnacm‘]}@]lq qmpounds.

anhydri des, |actans, |actones, cyclic peptides,

phenylthiohydantoins, thiazolinones, succi ni m des,

coronenes, macrolides, JEMIEYS ics, cyclodextrins,

squal ene oxi des, ionophore antibiotics, cyclic
=55 3. R P56t bl PFk ApulplbEse Lo Pencl o

ol i go(sil oxane)s, stannylated cyclic

[0%3:] g el en MEd €) $wo QV.’&!aith can be used for forming a macwcychc
%Elbut /I tindi carbo Ia& clic, olygp % &hD
awaalﬁi IposPYRe HiPBptETe) ¢ f&a%y W‘E‘?ﬂs efs, @ PYEY
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% @&H&%ane gﬂ&)&& is ffrr}ﬁ%!l {hfougr[()el HegfetdQ%Eﬁ%ﬁtpﬁ’cH@:)ﬁhat Eohfpkibes: (7)
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p@&]cVédﬂﬂlaH%bthlzﬁtdﬁydu&B@ of Nevh Gty 9, = @Y, Cand 26clipBibD 2] tiEhigear

es are proy .ded. to [ e
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uﬁ@&@gg&%bhgsggﬁ@ggqgs EXAMPLES Exanple 1: Formation
of Macrocyclic Am nonet hyl phosphi ne [0103] As shown in

Figure 5, two reactants can be used for formng a
[ﬂmq rIﬁﬂy:@kaicﬁhe ofyie prmmﬁdvyﬂtpmml&pmmdescm cadlidns ciihige chiripdqut ina
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further undesired ollgonerlzatlon |n form ng
undesirabl e oligonmers (where n > 104] In th

0
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phéa&¢ Elkﬁ @cl@@ﬁyl b@nﬁeﬂ{yr la&ényQ Ulkyhyl, IalosS0 k@R allgytsibeperftuamblicl,
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2 are preferably higher than 0.25 M The reaction
tenperature is preferably within a range of from
about -15 C to about 120 C, and the reaction duration
is wthin a range of from about 4 hours to about 60
hours. [0105] The identity of the R group, or any

argﬁgﬁ % I‘BMQP{(legi%{l%st ha lenk'gcb{m e\é}g tgvh ly d%g?%g(ﬂ'ﬂ;her mtlramoiecular
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E%ﬁ?%%;mﬁﬂﬂ%aﬁg%%ﬁﬁVV°ﬁﬂWzas a protected or unprotected
reacti ve substituent selected fromthe group
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SURERIRISA0 oRRSE SR PiEP 28 P vagosabie ogargied (where n > 1)
Exanpl e 2: Formation of Macrocyclic Imne [0106] As
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for formation
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(where n > 1). [0107] In the practice of the present
Exhxﬁplemwbﬁmxoddmdaab@\éﬁrmﬁﬁ@té cheghuieact i ons can be
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roduct. 4 fromthe starting terials F]
cof i, U TR PRIEe p S B h B era Sl Rt
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01‘%‘1“5?1%31‘“?@ Ofrﬂi'tﬂé mcmnser i infesgiediateapredupl 3 flowrdrel 3/ ddsirgghadigorten alnwith
olifbr3dzalvbn nﬁﬁhﬁr be@tt (lwﬁﬁe tne'n'ﬁbe Ezﬂt (Hf) %ydiﬁaﬂaﬁ ef %@@s%d%&cﬂﬁep 4,
ge.9 om about
f"“mnﬁ%%“' 6?%“’8 6’?’8‘391‘* SReciogYelip f%‘fpﬁm’& ragﬁgb e&fe“f’P%?me%&&t‘“?Ptlble fo
furfienymdesired ofiyanstizaGon i dumipg uikharablcldizbingrywaifnt e R group
Is the sane as descri bed herei nabove in Exanple 1.
Exanpl e 3: Formation of Macrocyclic Boronate Conpound
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[0108] As shown in Figure 7A, two reactants 1 and 2

can be used for formng a macrocyclic boronate

compound. The first reactant 1 conprises an aryl

boronic acid, and the second reactant 2 conprises a

2, 3-di hydroxy- pyridine. Such reacants 1 and 2 can

formthe macrocyclic boronate conpound through a

D& rle graetisie tof be piosentrimeytion)the abowrmssciibudgeaciidny can be carried out in a

s‘o@@mm fhgzrhoﬁﬁam ) @y 120088 B KRG Egc?ng%fﬂvént @d?qlsmg starting
no rrerllf i.n

1ty

Bﬁ%f&%ﬁtaﬂ%g (PZFPfjﬂaHJé‘g ﬁfﬂﬁw-saﬁ*f?n@@ﬁéaf LB B GrPea e he cyclic end
prodvoin® frbro thendtaptingeghitegible, qunaductint@medige piohgt 3, thkeddsireddligomer 4

it a sira 3 f EX1 o
8&%99%5 rArd Mﬂd& Ran1 Pl gg‘{;’éf‘?((\}hé@ﬁ £§ﬁaﬂ§1§ﬂ’3ﬁ ofe% thd d %E%’I’ %@J & trol

(rrtu) clization
%’dﬂ“’? rlﬁ?%tet%fowélw e etfatligomEt r 5’&“}/‘&?}“@8“%18‘?715% dirctrtios
ﬁaterﬁlk(lhndﬂﬁ&b bﬁﬂra@]ylh@ﬁé’fﬂfan 4.03 B1. THSEEAL therdn@e is f:ﬂdfefaﬂ? Rvithin a
%]1% o%'frm% ltgm(ﬁ% o% %’%n’fll A B?e r?lcggl 4h 1?12 ishﬁrf’} mf If”‘?% of from
ﬁqo@éiénws Fona\b@ﬁﬁ@ poves. Theideriores thd de EIIOPIb’e éhe ISTRECAS |d®pr§>e@;mmabove

heme arofolusgk mﬁlpw N 1B thisSedNEMhe SMSE@H0r bRAL 1 BRbAbYSen borddin the
% math ?Iﬁ ? [E?gel reacttl ng sol vent for _
ST L PR s R S raretoh S " 2) °F o mam de

as the co-solvent for facilitating phase-separation of

the cyclic end product 5 fromthe starting materi al s,

nmononeri c i nternmedi ate product 3, the desired oligoner

4 (where n = 3), and undesirable oligoners (where n >

Blampid A0A etati Werk @Ess &5 Foit@tidlof JadRey ¢l Botoddle Coipotial

additive to nodulate the formati on of undesirable

ol i gomers. The concentrations of the starting

P08 rigates7Blshaworn 21terpativippredessr ferlfbypinti teprasoracyréin b@orgR cyppound in

Eﬂaﬁoﬁ Rakd jrQ8sslierpen 3t Mé@e ) ﬂéﬁlﬁm%ﬁe%%é/reé{&ﬁﬁ 11Mnd2 ca&@@ 842d for

% %m about - 15 (%to about 120 C, and %hebreaﬁa§ 3, with
fPiag 26 MafresRic M CTIRRYE e FFR5HandH 8%t F Crol m’f”é"* w

thbexreptsl tho pyriiine,Tigeaddd rvtafet, \is oded b the Afigagredeagon eontrdieudditive to

ﬁ@dﬁﬁteaﬁmﬁﬁ&%ﬂ tﬁ)eelg]d&ﬁ!lb@é ﬁ%@ﬁé@ Iﬁftﬂg rel:itgl%n, %@Jd@éﬁppyhﬁne interruptes

np his reaction wat er
@H@tl% b rfh%%%éﬂmﬁ%ﬁ‘idmﬂ‘ﬁmﬁ Her OBSOFD@%B?”S apg éfﬁtff‘m m"d“'a"“ the
bienaiane rRdulsat egritibe «0| sgDmeth zabvies 4d@itcial QBskol over the

ARt b LA S B N1y Fgur & 78 shows

an alternative process for form ng the macrocyclic
ROT 1P NAk Ry GHTRAY Gﬂpyﬁn@inc A Aaded @R L@edtala Qm Blig&edAtion contmi additives

escribed in wher ej n rea

heoZ © 5“6“"%@"?[;&"%8" 1afo"ge OLFgB?‘?ﬁZ?ftj’“ t“’}‘?%‘mﬁsa b“c‘"’;f&"f‘t&?m the’scope of the
e risestion dorpdiLpeiding atdhemea vetemiin rentrobig e sltgoinkreation meactions.
E%SM' & wgtex eMJebthe E(ngen%gi? R’.Ec!tlgﬂ] m;dr}ﬁ)évetﬁsy &e'c&llﬂaﬁtmn' cﬂ %%QOmenc

I s used I gonerl zation control
@Hﬂ?@a‘@e” t Brthero @Feﬁ%ﬂ@ 11‘Y8’t°h‘§f Poife 8prot-prediriged ip di5| @igomers and
BhitsGRBEESner BdtohptisBion © @R ekiem only fu@sed Bgiagbnpitrdgel boad disruption.
interruptes formation of the boron-nitrogen required
for oligonerization and therefore nodul ates the
Btamglsfeffarmation ofMaceasedip 6el[4lPyple @pmeoves used herein
provides additional control over the oligonerization
reactjons, which not avai] abl e ure TA. 0111(]
oL Hisrshoun 1 St é‘?otfvo PP hand a%am%a Terziie the Borclic
adix[tperdd tagpomid zZspkdifallg et fira | reaatehdli It donpdses b Getomsp i@l the second
ef fective nodul ation of the oligonerization reactions.
It is also within the scope of the
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present invention to add pyridine and renove water for
controling the oligonerization reactions. Renoval of

wat er drives the condensation reaction and prevents
deconposition of the nononeric internediate 3.

Further, it prevents hydrolysis of the boron-oxygen

bonds in the oligoners and limts the oligoner

G POEPLCORPTET Wacher R the ppjocyeligsali4hyyrrole compound through a
deeired Meattich palyey timoethpeties:r(1) péddﬁ:@atmn XA 284 2, FehRE n®Romeric

er e o n[ ﬂeroieoer o1 o LLol s | i

9‘ g\%mgﬁtlr %?%ﬁétljg tg@% % @)Er S g oeE ang ‘%Qé%ﬁ‘lr?)eé'c (riggediate,
‘@mma‘ & riagiasg) °{1$?é13frﬁc‘r“8t gligomerizatiog| riuwpat] Pylorrolwdere anpGlnahd (iif)
@Bl&ﬁﬂlcfnlo@ athd Jsirelt rElligof'rlei‘ §tforﬁlﬁl@@{e%&ro%’cmﬁ}ﬁﬁﬁle@o}ﬁs&gﬁs Such

G RS B cineemiE o Bt BRY plep g oot wmdesicabe
@mmmdnﬂﬁ ough a desired reaction pathway that
conprises: (i) condensation reaction of 1 and 2,
{o En gra, fononeric internedi ate product (not shovvn)

D1 JRBpqising of theRrRsRtinvaRtioB iheAbo s fetirited apHops @ be carried out in a
dolvere syseech thdt eontauﬁso( Imdﬁ]@thﬁlad‘;&ﬁﬁde &6 18 rdag o blveht W Hi@solvmg starting

. rgitérﬂsg qgﬁcl 2(7_3 l?}) If&' %mﬁﬁgg%e c%-s&lv%y for g&g’caﬁn\g pgaos?rseelpgxéénon ]ogtp?ﬁyﬁl end

of sal
nrmctﬁa”@mbww@ I@@IHPIX I 4943 the é¢56f=dcqhﬁmm i’a ¢htre nSuBhend undemrable
di@&hdi‘.ﬁ@h&é h g QJTRdd (3) Waer &4 tﬁ@eqﬁxﬂﬁﬁﬁ%h@l SoehtQo hbtulalRSErmation of the

meri zati,on desirabl e
PRIty oI cor Gt phife R Blelal e arme gty bsher
thamelsd . ﬁ"wgmrmrxmppetma alokembedthin dredie vEA@t bl@nis-1£ A Nto about
ﬁs o€ aam Eh@ Cealith dhrﬁucﬁ': is SRV e, é&f%ﬁ%w @tho&g{e,tam 86 hdutt) The

| mst acet am de as the reactl n vent
S 6 e R grout A sries = Retridrs BV REEEPI ) f or i de

as the co-solvent for facilitating phase separati on of

%Qrgﬁggzgﬁlrlﬂer%ﬁtﬁn grogé?ss? fé))gyo%t atﬂmfy arur:]éotc?cl 4:]Py1nrgl§?3 ! §°|r11‘| I's

undesi rable oligoners (vvhere n > 3), and (3) water as

[bh&} muzlel 3z Y rsihdw &Oﬁliefrﬁﬂweaﬂ@déﬁs toP romRehe! @ Gnaf0EyaRL 'cé?iﬂ[ﬁﬂngrrole
ol i ncentr at ions

PRy RGP ap P POt S oo iRl R § SR amct s
\ﬂn@baﬂdbs SEheeatioe alCd differertt eligpeedtationsbypro duypt @&.emettngl indtcbdrofiwater).

@ongea!ﬂsgﬁy %etkfaﬁc@ nin?tpc\gu(;f wgté g’ &sgd Q&bﬁlgtol ]g q)iza(L:Inn % 0} %ﬁmve to

reaction duration a range of from about
‘Fﬂgﬁlﬁ@f‘t“@atﬁbﬁmmﬁ’éesﬂﬁlﬁ@gomfﬁe identity of the R group
Is the sane as descri bed herei nabove in Exanpl e 1.

6 e oL For o
[ﬁg@ﬁiﬁ? ex am(?ﬁléa?%gsntﬁaz%g ma.ﬁ)lgl]ﬂ&l %‘ghe 8 S{Jttrlix ?l}%re&tuorhéongailéatlon
@ﬁe%fs &R byl geveratadt $nplling Pb@e@%zaﬁ@rcnmt@i m tih@%r@rh gligomerization control
HBEYS @M@Ldecorcﬁ@lrﬂy&ﬁdﬂ&cpwm@dnem &@mg%&@ the Rui@HE bthki N mitQiats and

i TG RRToR aaBoiaihes fos Oglidhe hwctoﬁngaargca@n@e??@?w Wi the

moificigle gidspigrcd the pebangjoreetidnzat i on bypr oduct (i.e.,
met hanol instead of water). Consequently, rret hanol ,
i nstead of water, is used as the oligonerization

Fxamrly GIFomtion qf Viaorogyclicfravit BR% f or mation of t he
undeS| rabl e oli gomsrs [0115] This exanpl e shows t hat

s aTaRYa T b baa sl L denle i G Eagergere

cmanﬁblma rThz dirgt Gﬁﬁcwnl rohpribey addifcktel emt tho lsécgmimerdtan @ icomprises a
contr ol

30



additives, and one ordinarily skilled in the art can
readily select the suitable starting materials and

the oligonerization control additives for optim zing
the macrocyclic production, consistent with the
principle and spirit of the present invention. Exanple

on of crocyclic Cro t her [0Q116] As
dé%‘?%’f% % Pf}“‘F—‘T Bt fmge magrocydlig eroup glher f 3‘1‘%’3 af[e%%’i r%%“’ﬁ&”éfa”ay that
dowprisko r{iracbndemsativi xbdméomvfcmagmdcule of draamneinbecule dthy forming a
nfldn&%tt,rlc Iﬁé‘ﬁk(ﬁﬂ%ﬁr&d&p h&}&g, (@ %%Ea%l n ol \Aﬁx rhﬂgméﬁ%?&glediate
I ac ich can

react ant rise et oni d orm
FofEctnipieeca depired oligagifh3 itheieorsiizeing Fil“labﬁd akiivp EtperedeT i 8 (D
Patzbna\of thaadesired QREDkies 8Sfortihg th6 mdemm ftr&l?h EtRR Ghrhy@iind4. Such
cfr%sg%% %iglolglgru% a%o susaepP @e%giﬁréh 1%%0 ?ret? ?hgo%m %o?; ril?}'olpr?lnga undesirable
agdrgporhirdimn F'éh of such nononeric intennediate

product, formng a desired oligomer 3 with

rlzat n nu nd (i),
Bl B Bt R R e Pt fro T Ser oY i e ok i a
saett epsjeod fhet @npi (&)t ivetonitidapothe chating Selednt fodl eisscrl\emt the starting
rﬁ’étérﬂ@ H&hkq 2?’ (i) ?onﬁ%uﬁi@e élﬂﬁeccg&glbéﬂl e ﬁ&lﬁ&rﬁ%‘ﬁﬁb@&seﬂﬁgﬁﬁ’ bf tﬁéjcychc end

I goneri zation in formng undesirab I goner s
wa%tr‘éirow the starting lnafwﬂatﬁﬂdl%ﬂlﬁ HegBediodgrmest 3 frereped-nd undesirable
dh@&@a?d (\h&l&e nt=hg), ahD@E 2 deaGE iob 8@tofiea@tnhefiatol Gathe RGuilibrium control
gcnt m%dulu’(ieetlorgxé c%nhgfo t!;ee g% sn&ﬁgﬁe gF @?tgrE?tTPg %Qnt éarzérgt(xs) 8 gfl Qhe starting
rtl‘ah@alg il and 3 mrgprefmable highdr $hap 0.68d The rf(aztjmlﬁwniaﬁbned@rﬁsra‘ﬂh@ﬂhm a
16 SOkoHEMbut O ocfig@ohi doat | D@ P ARG &LRBE ALIAR a%FA $€om about
clic_end H@roduct 4 fromthe starting materials 1
H“?“a?%é Sired oligomer 3 (where n = 2), and
undesirable oligoners (where n > 2), and (3) a
nmet hanol as the equilibrium
%%%@H§§m9%8§ﬁQEQQ§P%g%U|ate formati on of the
undesirabl e oligomers. The concentrations of the
(81187 |Als REownB tFeduteal 05 a 3inglB Geatar N Ethed rcﬁﬁlﬁIs@bal Pepiiie ghek ﬂiﬂlté’tnby a
terglhnal\/lhm?slt']e? grrmgﬁac% a Qe% 4 a‘jg?@ﬁgt%%* 1rs EISOGIS ?orgr e?}%i[l gp a d&(fflﬁ: geplglde 3 w1th a
th@a@on&dmkeei tresh oyslifagomplt shihrreagtanta Tge reafiant | drpuschitible of yndesired
L0 Hﬁg%mtel@zaa&qmm J;}faembxe &%@ﬁ@d EvBere FOMTRLI ON Of
Cyclic Peptide [O 18] As own in Figure 10, a single
reactant 1 that conprises a peptide chain flanked by
[al19] e pmdtiaa bt hé ipeeat @ventunpthp abuveld@cribed reaian cdnlie@hrried out in a

sgvaIH Eysieﬁ i gfgmtagr f ard H@etﬁhs% fso:ﬂuﬁ‘; %{}5 a}{hlgtg gﬁ Htfé'bqger%s “E% Lagctmg

I ou SucC
Si"b’%lf‘ﬁﬁtss‘ﬂ"ﬂﬂéhﬁr Séaafe,rtga?ﬁenil % @ é%?é%@&ﬁqﬂb%éheoﬁqumwg'sqﬂ?@a agent (o
H&hfareObin@oeRsi @atsiran olsgﬁméx@ R TIE cIRdRmtidadl e ahtigORBESal 1 is

ORI T 004 B T fracldp PRBSRE R oot S RGS M ot srom goout
-OTC forbat 10§ SC\rathithe spdivednrationts witbine singesol fiprh bouh? ko doabsut 48
Bui. M §@Q>'1\HHE‘1§3J},Q§IEM Qns&'ei!i LotnDrehd T prédsss Qsh@edrf&qgcﬁlitﬁgg phase-

sol vent for dissol V|ng he starting naterial

sepPatioh Pigph el end Sradped ° Sy the SR R B ﬂ&g@%ﬂﬁtﬂd’hgomm 2.
Tﬁaddlﬂn’&tl ef fhe Rngadui Gn-CORCHIC{ONHEHECODH] buteiag it e arffwitable chemical
moxe C%Hopg}xte t% Ec]he%yntlgegseofsﬂtleaprrgdh&gesm erial 11is

31



preferably higher than 0.001 M The reaction
tenperature is preferably within a range of from about
-15 C to about 100 C, and the reaction duration is
within a range of from about 2 hours to about- 48
hours. No co-solvent is used herein. Instead, solvent
renoval process is used for facilitatjing phase-

Byl A F prowtioarof iobjdazelipathigked BigySHe GEROMN3 from t he

startlng material | and the undesired oligomers 2.
[%12?] smtwlfnt %t%rﬁi} ,Stm trgﬁtfme%%: i 2 %1%3 useg'(fm) ngqglﬁmolium-

liakxgr bipycliat @mpomd.he Spapifichysites Gfst trbpstaptr éde@mri@es@r &ignidazol-1-
ﬂ-gﬁ@am%lng a9d thEQJcHi%t ﬂeé?;ﬁmof ¢ h@@@z @Areuﬁmehayme%n@wys kdnCorm

ound [0120] hown_ i n reactants
e e ioHER SR PRI 1 RBRS: O
chiideiseton GeaC e bidmolGpRaif fl iaadibleygoldetie of 2, fetningedpta Attertediate
pro%ng% r( 5% GHo él{) 8%‘9}1 ok aid lh%% rﬁfér)n&ﬁd?ez %guctnﬁqn %rﬁlplﬁ a cyclic

Secon reac nprises a rormrretﬁg% enzenef
ipe it G IR TEIRGE FHE DT PRSP PRAGD gryfeflizgtion of the cyclic
1&&&9&&%@ ol 10 AR tR 191&&0[1@&1:1&1@& Bibj'cﬂdﬂ cqa@bxbwaywm f@d ring structures,

?{Jgengﬁdéat%rgrfngu@ senus%?ptu le un e;%% ugglemre 915 errlgang& H‘l 1%rmmg

unmsmdrmar altgemerpd Grhemtm >( ond @h@mm mte!@eﬁlyﬂe pipduct iz alpq Bereriible to
ﬁ@ésﬁjedlohg ALzt bY 18 FB AL 8ld8siRl QRUSLE @B shdvhl FtNGhediresds] C

I nternedi ate product with one ring structure (not

shown); and (iii) further cyclization of the cyclic

(D12 B ITRralitiaih g the pedene tnvértior, aiterabbaalesoriied agacions pan tie phrgief! out in &
sbfvgrx %%slte?n ﬁl%ﬁil" {Ilg Mﬂn%tﬂyl%o%alﬂ}deng 1fd 539&151%‘ S&vent fo-lrrdﬁsoivmg the

dl ate IS SUSCetI e to under

W@emaieefds bmdéofﬁieﬁ‘:?tzfa’taﬁ Ba ool ﬁ%ﬁ%@tah%ﬁﬂé?rswéaﬁ% % gﬁﬁydw

2l HYQRES Sord ﬂﬁa\éﬂﬂaﬁiﬁgm&eﬁlslﬁw HibAChn b}&h@bﬁ&h}heﬁmle RicaidEetle atdesired

lgxrg%?'gggftg}elrsi é&taéwilwe stﬁé glgpé ﬁxa ua%s&ueag e ogéomefs w1th rin st1 tlctur?s, and (3)

isdraidegs thwi etplilirivmgostol ettty wedulafeFar@dfon|ofithp Flfaje-‘tﬂI&'dF plgpombie either

El £9F Wn h@l %Ethl@p Tﬁe%nc@gg\d&ls deBe bhRRImEiaHE! 1 é@xﬂ& &@ﬁefarably
e

carrie in a solvent s¥ at 008#? (%LCt
gy A ¢ A TSP LA T SO Gipeet Gy fom shout 13 to
ﬁb\ﬁsm 9, Bugt thdveactiGt duratibmig withit @ rangd & fbmabveht 2 houfsA) about 168 hours.

& k | blihd &i38licat mojet te t
. e é Segtz gfgtg? %?&oﬁg cx)‘nfe%%)h Slﬂtlt fﬁg be Efaa%% d).lltpr oéﬁﬂw Fo%eryoar%pro%ua e to
the¢ sypthésizgl ﬁapreﬂcheyfed?ﬁéfeﬂ P‘rﬁ?@}ﬁplahd cyclic internediate
products, the undesired Iinear oligoners 3 (where n >

and the un ollgoners wWith ring
@?W%%ﬁ%?@@muﬂﬁgg%gf%m%r5%?%% as the equilibrium
control agent to nodulate formation of the undesirable

@ g%ﬁﬁ\%m@d fLNBure 12 HERble QactiMt t et ebHehrisds ra%ﬁbb‘iyﬁ& am&r Réminal
entrati ons O? t estart|n mat erj al s

PP aBf g Ft}}er tﬁfﬂgﬁ]egroqprfgﬁ b@usG% fqvlforqaﬁg ﬂ}eé%ltop%‘ﬁ gwtonc compound 2
hRIpesalAli®. | Siclpradar alid yuswpibhd of wdasisdgelf-oligofrerzatialio fidrming
abo 20 t ; At ; :
ke B oy B pelEcl Btk o
BPampk.l. The |dent|ty of the R group is nethyl, but it

may be of any suitable chem cal noiety appropriate to
t he synt hesi s of

L BT PO ETORCOT R RPO) S f nied it in
toehtosyeterh Qe 2pntds: i(1)| dirsdtliyb@ohidenasFihe) maetmmolvaxt $orndisedving the
reactant 1 that conprises a carboxylic acid term na
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group and an ether termnal group can be used for

form ng the macrocyclic | actone conpound 2 through
cyclization. Such reactant 1 is susceptible of
undesired self-oligonmerization in forming undesirable
oligoners 3. The identity of the R group is the sane

as descri bed herei nabove in le 1. [0123
sarinsthaidrialgh (Rdompmide at the ﬁ?f%‘t“i‘*ofﬁr aiffaling pavsE sl %t&’PPB&‘a cyelie
8 @ﬁidh&)m ﬁ@ﬁiﬁh&)ﬁmﬁ@rrﬁm@ﬁi 104ii thierndesirablploll gunterssly(@herm tHatand (3)

%Fawgl:,]?ss fhg qéhgrl ]XI‘OP%%JH? rt%%ﬁ%d\ﬁacte tf&%atrm%agii jthQ gcihgomers The

SS 0] V n
(@Yenfrasiomefithecktarting need B BERDENRiE DR BEM; |Tb%ﬂe@°ﬁ@1 temperature is

8y wRRaL fﬁléeclﬁ fr% ab1E-16 Y€ lolaBout EC Rn@aL Ghetidn durion is Rthin a
tar t|n mat er i al d he undesirable oligonmers 3

FWW@F%“H“@“%meaﬁHm?éf h"F’P@thanol as the equilibrium
control agent to nmodulate fornation of the oligoners.

QN e R staLidne material 1 is
%%% Sﬁggﬁﬁﬁ%&?fggﬂ% an’0. 1 Nlrf%e reaction tenperature
is preferably within a range of fromabout -15 Cto
@b@ths]sﬁ&vncﬁl F%ﬁl@ 1% fa@mglea&ﬁdnfmthﬂ dérayirisea A diaoymi cirhterusegl for forming

rrom about
T@ aggger eﬁlﬁ'wl%nﬁ Hg]@ro%chcl corng %ﬁ?%%b?ou@ﬁ%&e&q\?é gerag‘cigﬂ g%hw %im‘fmses
A5 ofrowrization Feagtinne o 3ix am@wﬁ@ & fokorants IIZ%ﬁ%uo gomer "3 with
Gﬁﬁmgﬁﬁtﬁ nfmBHr B Y ABer€ 3R SHBaSREkeftBIe 15 EuFihar Iﬁ@iesntehl 6}1gomerlzatlon

gr:n}?%gmq?et@ {g%hgpg%gtm OC%/ el 1(1:) Cc&cﬁ;g ?ﬁ"% %td sa% d?susdo oltlgome?S forming
ed drg el #iht Ancrdegdic bongrouratf Ssi X nol ecul es of 1,
form ng a desired ollgoner 3 with ollgonerlzatlon
nunber of six (where n =5) that is susceptlble A
(P41 theupiesersinertion| higy SARSPT S8 OF GHFIC ! 17 Grofivyig System that contains:
aesg) £saﬂﬁé eea&ing g&m& $orVﬂ15tsdlv1ﬁ]g the Startiag ehateiidl )1 @yl chiapatsytm, (2)

f K 1 TOuc o ine
i ear yey o Pk pobS SR s the Bl ER%raduct 2 fom
|stmmeg1mt@m1 1, titksidesine@ plizpinesd (wlare Thed)caf e é@ﬁﬁﬁi{?@ 0111%9“% s (Where n > 5),

fﬁﬂutﬁ‘M st €M dul¥Blunt Rtda tto wodylatdFoddhii@foftHR@ndesired oligomers.
reac sol vent for dIS

Jn rtin t.erial .
irh%lﬁﬁm f‘tﬁ’ln)&ftt es ’ﬁ elf%% n]; I%ne t%ag%(ﬁBM ’fh% reaction
G@mﬁl@ﬂuwﬁmbrefeﬁiblyf\&ﬂﬂﬂ 1 taaga afgropived- -Eeffatoeabpw §0 3, qnf dhe reaction
G méﬁs i f:ﬁ%@%ﬁo&aﬁoﬁtq 58 abckf AbBY naterial 1,

esire gormer ere n =5), and the
undesi red ol i gomers (mhere n > 5), and (3) 2-butyne

Q§1 2B]h RS dIY, Bid ﬂéﬁBﬁ_@ﬂﬁh ﬂ)é)l:arx&@ @ttin b Solvenkybtan Batf contamet {10 AHCl,
§f glf: fegﬁ)ég ?ngfselg{fe 3 c}ls(g(lﬂ}{fllgé)‘gﬁe stat?nérm e-]%alcl W& *ﬁfs@%ﬁ&ﬁl agcf (25 i]ﬁltyne as
Tire equilidith orentrdl exgemir Bt ulp@latﬁs fqyme%mﬁbfhy Wb éll@gﬁ@e The
ggncfaﬁugﬁan‘%? %tstamlxé mg{cltu@ 1 @Qﬂéﬁm@ﬁh@‘am AR00.64na. TRaG4cti@ temperature

uration iIs ut, .4 haurs
abereieraeiy wi %ﬁ B gmgT 2]8]& /&? %g r%‘gﬁ%}lﬁi@@ 'tlrﬁi ilée l?agtéo&du}agon is within
Gaingh ef Ba Stioech Imuts th mboat Zddbwe rifo eywiverhitused Testrad: 4¢!yegt removal
Sr*uelho 1s eg f?laélcl ‘{aﬁ%rﬁ%tsleﬂa&tlﬁloet\’ﬁ@%yct@ rencﬂb@&ﬁ! YifRg i Starting ‘

cat al yst system e} ﬁ%
z:nmw nyeeaasltennersﬁeateam?tﬁbwhem”cﬁaﬁ@fharmdasgféﬁ? 1oy FUFRR S
formati on of the undesirable oligoners. The

CORGEBE4: BbrhonQ b WRcrs Bk Gobgouiavie Midk Aldol Beagtioef er abl y
hi gher than 0.04 M The reaction tenperature
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is preferably within a range of fromabout -15 Cto
about 80 C, and the reaction duration is within a
range of from about 4 hours to about 24 hours. No
co-solvent is used. Instead, solvent renoval nethod
is used for facilitating phase-separation of the
clic end product 2 fromthe starting materials,
P26 shatnet Figreatde iy ttrEe 13 digiigivecpnd 25 dffglopg) gre used for
f&ﬂﬁi%sh rlﬁﬁm@ﬂ'dhg Oﬁﬁf)ﬁma; thmﬁ@r £ dasited SeactidnX ganipla® thdt comprises: (i)

eairlgatmn rea\?gc]:n[ %th %] maole cu]%yo? salg ﬁgt) '&.338%1? gma\l”ﬁl% IMI%(C% &Isgig]seccnd

rpagtatit yvnigs B I(Iﬁ&fdliﬂ@m@éh?d@duﬁr?’dw@ elegoaliarkzeti@nwbarr of yeehpt is
shREp tlbl.t;%n?uﬁﬂar amﬁaﬁsdoewg&ne;@zamnaomﬁﬂng mﬁ&u&bxeao@aﬁérs efd (i)

reactlo at c r

o Sion ShreBngh BB Sy o S e R EBRA v diped Al
repgonol ecul e of said second reactant, formng a

i near internmediate product 3 with oligonerization

nunber of two that is susceptible to further .
018k & the arewsm gesiEes Sist pashon i c R AR acRbiens pysigRy that contains: (1)
dthdtgQIRAnSide aﬂ@ae(ﬂe&c)mg yieehi Zoatdiseulvigyf the ataehngnmrals 1 and 2, (2)
Wa%%lggg Jthgfgoe— vg ﬁdf&g %ra%%téa: gn}lill?ig gﬁf%ﬁi f’{ﬁy g)hclllg er%gqu# qq‘rom the
stanting mefedials, linday @tem@temmduqt é, v@aqe el ar@@ﬂdwrﬁdah@@m @eren >0,

a2 o G/t Rate GRMbANSontrél hient @inkRLUAY EAGLLA DT HeuRssihhe ohgomers

R BN LSS0 15y g/ B 8l .

Thaeeabtloh adripagiuphasefesBp aithit & mngeocff ﬁbinebcmydls i°C teeabdut 80 °C, and the
5 5 Lo, HIBL R1zhék S nolus near

@&@%ﬁ%&iégggﬁﬂﬁ %ﬁ%CE% Dere n 0, and ande5|red

ol i goners mhere n >0, and (3) water as the

1BQsblk | D Fhmicnbérphyriaggent to nodul ate formation of the

undesirabl e oligonmers where n > 0. The concentration

of the starting materials | and 2 is preferably higher

ioregh 46 sliownlin Figtve 1F.earetioonlia rerphinggen e e dorpreyaisap fwp reactants

W(énh bl@eh?de? ange ef pifdanfbamts dasx"j‘recpréa&mﬁk{ﬁt&twayg Qhafc, corﬂﬁiﬁes 6

reaction duratlon [ of, fr

e
Co i TSRS B P LL P B EBe GPaE  BTegre et
froduptithiohiggerizefiili fberAs fasdvibats simeffiblg tr fertikbyndesired oligomerization

e A A R b e e
HeeEicySe Y B ERegheopRIWiay t hat conprises: (i)

condensati on reaction of four nol ecul es of 1 and four
&F{Oﬁ%gflgég?gé} %{re Ivlano nglmsnlg on can aéarr{e{i] t0 IETF gc!h?ektesystpng glgtub%}ltains‘
@DJslpratﬂt@udeoasf mtrh@hnwm@m fozedlswlvnrgoﬁvémrigzra@t?r@ﬁ 1iapd 2, (2)

fogﬁaﬁﬂl&gts wRdesbbable fa@ﬁltamﬁs%asepﬁrﬁ@on(df bk cGatie lehZgbdueit Bm the
sald |inear_ inter mng ate

SRR ST B P D BBH AL OMIBLAT > T TSOerd lggmes wheron
PB.aseR) wittr\aetht equilibrituh b&trbleaamt o oeddasnfolneticragfiicaddesivet ofigymers

2? W?l?l ¥ g@t Tﬁ%/ &:B&H%rétﬁ'&%f t eos%S 'cemals( Ilc)nd gﬁs%@%‘[ﬁﬁﬁﬁﬁﬂﬁn‘%@l M.

e reac SSO ving starting o
Fietrescicaltanperetingls preferably within . FRARA QAGORSOMIS S0 0GBy B C, and he

fediiod @dtioh Isaﬁ!hﬁ% r&@@%ﬁﬁéﬁiﬂﬂﬁtaﬂﬂoﬁlﬂ toQbout h@h(ﬁJMsC ITh€e ideftie) of the Ar
pr oduct artln ter

Bireriieaph gl ttldes ReBountrs T BB gl R, gt oy

aptogoaeeto shewfratress of the product desired.
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> 3, and (3) water as the equilibriumcontrol agent to
nodul ate formation of the undesired oligoners 3,
where n> 3. The concentration of the starting
materials 1 and 2 is preferably higher than 0.01 M
The reaction tenperature is preferably within a range
of fromabout -15 C to about 120 C, and the reaction
duration is within a range of from about 4 hours to
E@;QH L 180 r RSBk ggNt i ty of the Ar group is

(| odo) phenyl and the R group is H but, may be of
any suitable chem cal npiety appropri ate to the
[8)80} e stiocsn@f Fitlie16)r mduatyclidesorriedene 8 EXamp] o ugigg two reactants 1
(Elg ra{ﬁ%t}'lgr%nangf Qb n@l?rtﬁ nl 043t é§cti§1lf' Cﬂﬁ@ﬂwhﬁ tHat g&ﬁ;ﬁ’lses 6

I C resorcl narene can for med g
Man@gnggaam%of four r@glppugp ﬂ@l’ﬁ?a é)}lr 1&?*6011?5 ‘(fﬁ' fopuing Hni,%l' 151term diate
réiuhaugdﬂ oﬂgcﬁ@ﬁiahﬁ{imbﬁ& oF fo@ﬂheﬂ a;tslwmbxe haftrtheoumgesirabsigorieriyation
e 2l Se HEAGKL O B ofoRHEo B AE MBS ool Oihping

near 1 nternedi ate " product
mctdqyedlbregmmqnzamkpewdnunber of four that is

susceptible to further undesired oIigonerization in

T RS b S B Sy L Y £ B B

m@rn&myiabeltamcreesothe irepaitr@n®Ivesnfoo dmlwn@(mmﬂg rpzﬁertahel and 2, (2)
rn?a%rﬁcﬂtas bRAY: g%ﬂle%pfoh %a@ihﬁtu{gep%%ts 'sé%@rat%ﬂrbf ﬁx@ c§c§§E Eﬁcﬁﬁod&b&td ifrrﬁ}n the

vent systemt cont al ns: \?) n& h%é Dﬁcet ang E
ﬁgnrtgneatqnelacltnwgﬂ@w%woql%fr3 HPEE BV Y SR origemers 9, Where
@Erﬁir (B)ﬂb&‘ﬁar is tﬁﬂﬁquﬂﬁbm(nzaontnﬂ Qfsat ind@sl@sfointationod {18 ahdegiret! oligomers

{7 W(B‘Efﬁ gtgliil l’l‘*l?a %}h? %ﬁ%on %ft%%ler fag%r %taﬂer?ans Ioafniii ﬂ%fe(féf%ll)) I'Eghgﬂgan 0.01 M.
'i[‘}rctr&lcmdq:ra:(eahm@gmfg{ablg withih e fa@gqpf ﬁ*cng abogh—aﬁ inigebeut &g °C, and the

£ g[?)&qﬁin%n witMRE ¥Eng of Fon atRRG Hodd tMBHER 60 H{S}rst Hﬁe 1dent1ty of the Ar
equl bri um contr ol agent t o ul ate

Rt Prth B s an suitghles e ‘%"mt“‘r??gmefb et Séf?"hesm ot the
phadchRsisti aditsiengh ke ial s | and 2 is preferably higher
than 0.01 M The reaction tenperature is preferably
within a range of fromabout -15 C to about 120 C, and
Eleenplerl@iotmaginn efiMastorystic Heerglieptithiititn r ange of from about
4 hours to about 60 hours. The identity of the Ar

oup is p-taly sui tab
HsTatss ot boves 0t gremietipreRipRRes Yo SaC ety oo
ekaamsacta @Bhidpihatediol) and 2Ex Biepi heterbtetrdEyagie) heougly a dq:@qqum@mathway
I%at comggls%g/%slcbr?demgo%r &Pﬁ?&to@‘agyﬁél&uﬂ: Qe$3ha &S n‘?olﬂa‘aﬁﬂ@ of i‘ forming a

a macroc I ¢ het eroheptaphyrin conp @ i
ar menﬂwaﬁeearowt oligupeEtasph gunrbm( P P i ﬁFPé?Pé‘ P §p forther

%ﬁlﬂsnt%d (oBgdricA2@bn hﬁtoaﬁlag QhdeSfaYIE lobfdkrs] Moy bycizaties bf et linear
react) on

th nsati on
eGP o BRFE oo BRI TP e of".
formng a linear internmediate product with

?61'3%05'%5& btqgveﬁlt%bﬁfs r&t‘.noﬁr?@cahlbabuﬂ i® a$¢1€dﬁ€@tstbrb|t1&t todtains: (1)
urt'her esired On In

t
SRR 5 TR SR YT ROV ETF DR B B 25 mamice e
lthen@ablverit ﬁbzefaﬂiﬁdti@t ghaprsophietiby of G rdyelly ead menging oy &b dhe starting

heterohepta u 01384 wlaBubd i 9&1&%% > 1, and
RFEAE r?‘1(’3‘?‘"’I rI[tt) Edla!ge m%h{;}?‘?%ar ried out in a sol §ren
SY)svatenas et quld)b;iua] q:pgtrol(aggnt to modulate formation of the undesire ohgomels 3,

where n > 1. The concentration of the starting materials 1 and 2 is preferably higher than 0.01 M.
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di met hyl acetam de as the reacting sol vent for

di ssolving starting materials 1 and 2, (2) fornmam de
as the co-solvent for facilitating phase-separation
of the cyclic end product 4 fromthe starting
materials, linear internediate product 3, where n = 1,

and undeS|red oligoners 3, where n > 1,

The repdtien EQEITERB S ps%@éwm a ranee A Ty Al Qtt%a]?g ‘)rlr"‘rezg’?é i the
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conce n of t Glelyd AN R shrdhesis of the
gﬁﬂ“&fse aly{"%’l BHer (’t?%“gnsqlgib%fg%i‘ E@% etl\Z é&?l}e"gct i on st
freinp desired as Estpdin Gragfoierlabl y wit hin a range of from about
-15 Cto about 120 C, and the reaction duration is

within a range _of fraom abo about 60
Brouple 18: fﬁ@a?%ﬁma?‘?y%i?% tH?&rSélfone 0!lrlés%l Mesityl, but,
may be of any suitable chem cal noi ety appropriate to

{E}[}% %‘%nﬁ v@x%@lg&fe 1§, Q%acﬁa '__)fgﬁjd'fﬁﬂbetﬁia@ SdifofcbomBounk &dned fdried by using

r mat Croc
Fh |r®et@tﬁ%1 (ﬂg'l?}tliﬂliI@ﬁlil@lowﬁtf)% lgﬁqlasﬂﬁlgﬂlgig' e%g{% I\@ )é?sH'e eagctmn pathway
e ’C.Olﬁpl H&C [1P&M&‘eln$aﬁoxi Bicoet diewo Belbdibnes seid fpo teadant and thiemolecules
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desiréd reaction q
mﬂtz:hmgepantfmﬁmmsge@hgemaﬂz@@ﬁ iefomairs Beyahlc Phegperyrnd ()

L f\é\ﬁza{m d& Ghtk %ﬁea@fa’c&?ﬂéd@tef frédatt, foRMEE @ Bhcradyelict anario kérethkres!fone
of sald second react ant, formng a linear internediate

ePmpEPe g e HebTPRBHer | zati on nunber of two that is
susceptlble to further undesired oligonerization in
ngg éi' lpr ndesirable o8] JQasPes ve @eﬁ@d Gl ih a sVt dyéadh ittancontains:

Rear T nteérmedi at e prod uc for 1aislandz @
@actreoz,eym::lrsctharre%ma oyt det H]ésr"“’g‘ﬁl Bridert méoﬁlg%und Vi

HHeROLRBMIR%S Iﬂﬁ %@@lvin{)ﬂnﬁ ﬁ}nlﬂaﬁngt Hhesejsepesant of ithpvayelici cof product 4,

thi s reaction t sheny, i
#HEE "ot i‘:"ﬁsﬂ“3 E“T)l” 5’3 enals %gea?% gh#agea 1‘ahu\é{sstgﬁe o

ﬁrmdrmmrﬁes‘i;) Waérag >t3hand gnealpctepxﬁgle n@oglplrs 34 vere o3y lge 0 >> 3, and
%& BYLBE %%%1%&@%0&'39@&@%%@&@8 torthaion bfakd dnﬂetsﬁbiemggomers 3
éj separatlon Of d.ne el end Igglogi ﬁert%hOlVi@eﬁ‘fe 1Baction
s e oREREE ol b SR AT S PP RO (a0
@Jn@v@xldﬁie I8 preibf&]yawﬂhm;i Bugeloff fremrabout HE &E rte dliogt KO05C, H dhegreaction
gHratl%l is mn‘l in g%ge%@%‘grﬁla&ﬁm ﬁouﬁltb %M%o@s WA @deBtith oPthe3Ar group is

enol
XL, bisr BTPCOTEY oF e i) GPRPOE ¢ OB s ot grocuet
Wagesisniall 8 bhgoners 3 and 5. The concentration of
the starting material 1 is preferably higher than 0.1
M The reaction tenperature is preferably within a
rExaggte o Férmatinnabblatocydis DivutylindhesthoidCaroytd t he
reaction duration is within a range of from about 4
hours to about 72 hours. The,i ntJt
| [8137p e Ayvn ibfigure Hhp ms%“es?hcgrwfy@a il leiel ol & BV4Bmed by
fmin o RRRROPIE AtaebokBichid) asd/n thidsiviindisaceiis) iobgh pcdesired reaction

| re k&ielS: &,@roﬂambmum of 2,
ot apris tpolp Rk of ke bkl &) e o
[iaﬂ:rﬁﬁ’@ 2 Bueas inswpediate nr¢dgerr\*éth1@g°f%t3flﬁ9éle? 6@5‘@{ FQB‘& L{g%fs 5
dfuﬁﬁet& Qﬁ%ﬁ}eﬁtoﬁg&mﬁ&gﬁ Riilnd endbormie digoyers,usil (g wﬁﬂm of said
reactants a OX I n
e MRS RS bt el B eatbolibik
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pat hway that conprises: (i) condensation reaction of

one nol ecule of 1 and one nolecule of 2, formng a
linear internmediate product with oligonerization

nunber of one that is susceptible to further

undesi red oligonerization in formng undesirable
oligoners, and (ii) cyclization of said Ilne ar

ip H@E Finiel Pisteat IBYeRRTe s T8 IOR ORI S REL T Sy Ao ToRvEnt Y i Yatcptieins:
(g eta&rbﬁxaehahﬁ ﬂﬁOﬂﬁ?ﬂsﬂhg"l gblve6fof AESBlingl the tsheinpreseiak 1 and 2, (2)

dun%{i\me)fri]ac%t%d %s e %ch v(é‘lgtlfgrnfac(l;ﬁﬂmg %lze%?geg%%gn Q) Ehe c:?cl‘é1 end product 4

contal ns: orobenzene as
froyethe etarting rn@el@bl Nreprtinteremedialt HabPhA ihere S lstndrupdariged oligomers 3,

v{?ﬂ@;a@fﬂ ehsa @) a%&ﬁ,l adid af 89 equil bt daﬂﬂ‘oaé‘g%ﬁtm&ﬁﬂa&‘ioﬁﬂaﬁon of undesired

oglg@%?scv gvﬁ%fe fﬁ? (r)ld u ¢ Ic'azic‘én?r% Ejor(h { ﬁng atarE'négrlP er;a? atnd 218 a;rrefggbly higher
thanrfeidv. ThetreactimdingertupriopefotblByithirereze nf ftonlaboa‘-ntﬁ °C to about 120
D%”ng%rle r@agtlogldhxg@dﬂ%r Withfra raﬁ@g 8 Rl kbdut 4 howdtd atlod) 7286841 C

acid as the equilibriumcontrol agent to nodul ate
formation of undesired oligoners 3, where n > 1. The
concentration of--t-he-starting—-materials—-1 and 2 is
preferably higher than 0.4 M The reaction

tenperature is preferably within a range of from about
[0135] (While thetiengetion hegs bepyrlescaifed hetsis wigeferersn iy pide vagistyj of specific

bRt it AR Sbrefist@MnabeutnvéhtifOld®: ths 8RB anPextends to and

erglgol#;passes a wide variety of other modifications and embodiments, as will be appreciated by

t[m&i&ﬁimaw,ﬁn skidled hrethé aw.e ritcbadingta shelieentialds dntendsioto e regspued and
njg)natJd %Io%f W Rodrint M@h% oMl Bhidhs Of  Specific

diments, it be appreciated that the invention
is not thus I|n1ted, and extends to and enconpasses a
w 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 wth
the ensuing clainms. 37 THE CLAIMS Wat is clained is:
A process for manufacturing at |east one nmacrocyclic
conpound, conprising the steps of: (a) providing a
reacti on system conprising one or nore reactants in a
reaction nmedium wherein said reactants are capable
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 least 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 wundesired reaction pathway that
i ncl udes undesired oligonerization reactions; and (b)
nodul ati ng ol i gonerization reactions in the reaction
medi um so as to reduce formation of the undesired
ol igonmers by said one or nore reactants and/or to
reduce separation of the wundesired oligoners from
said reaction'nmedium relative to correspondi ng
unnodul at ed
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ol i goneri zation reactions. 2. The process of claiml,
wher ei n nodul ati on of the oligonerization reactions

i ncl udes adding one or nore oligonerization contro
‘additives into the reaction medium 3. The process of
claim2, wherein said oligonerization contro

addi tives conprise one f EggA Xt raneous

ol i goneri zati on byproduc ¥ e process of claim3
wherei n said extraneous oligonerization byproducts
ﬁ@gﬁg&&@mgge or nore organi ¢ conpounds, inorganic
conpounds, organonetallic conpounds, inorganic

el ements, cations, anions, Zwitterions, radicals,
neut I‘Paino@éﬁ' ibi mhﬁ&pmﬁ{gcht 2 b ieteyphd tdnpb@s, comprisTipghe steps of:

(IC))Ir IOSZ%EDF ﬁ%édé g a E%én sﬁ@%’ﬁ CC‘?%IQ'!S i ?@fé&r?ﬁ%&# s ina rﬁactlon medivimn,

gr ou pvher@w§ﬁ1§tr¢aﬁfgntb %re strenoh fﬁféms DeBiETHES ﬁﬂaﬂ%ﬁf’( ippAsy reaction
cyti GhebamDut » ﬁﬁ@ B9 RhesphatRdiiéad Bhougl) ABLSnd Fesired reaction pathway

h t S' - h h
B et
- phob §phiat endeARP)ligoowts atiziddirg ket obiretiphenditigrEDPyugh at least one
?_l'll_an %ﬁe@l?eddﬂeaoaﬁp iiRF@ak Sindt %&d&s BJM&W&&’ '01?&)1’1‘[@!12&9&13]10 %@ﬁse and (b)

DP), uridine hat e oric
aci d,megrlRgne %Wﬁ%%’b‘ﬁ%%% n %WWP%@ o p P-‘n‘g redgerfgpption of
al cohgd undm&em;goﬁmhyﬁfa&g@ﬁ o hhbxfelrdetants"m{dhamﬂeducekdpaﬂmh of the

propg n&’esfred ol‘ﬁtg?nqg :l, frorg &éﬁﬁ‘rg& on n%dfufny le& tﬂj\/e cohg%%ﬂg ng%cdulated

2- bu t ne, ace one, car I OXI
nonoxma@mn%@ewﬁgmm@nmoX|de fructose, gal actose,
gallic acid, glycerol gl ucose, hydrochloric aci d,

DO S0 L 1 S0 TR o LS BB i
anmo ridéing me biuybre a]moms‘}zai‘mn hgdimlaﬂdltm@s infprfrpydcticymediam.

butyl amine, dinmethyl amne, diethyl anine di propyl
amne, trinmethyl amne, trjethyl am ne,

Bhenaite prase o6 Fh eooliisn BH GLBHSH LT EinEo aéihm%i Sffaprise one or
sul f Ukdr€ex@eietys cEbdn@nesion Whloyle®t hers, sul foni c aci ds,
sulfite esters, sulfenic acids, sulfinic aci ds,

di sul fi des, perOX|des boroni c acids, borate ethers,

grif I‘Téhte@@wsrreﬁshﬂat3e‘s’herﬁsfu$afd%@%leoua P]mee%‘{lqﬂd?ésmdum‘-s comprise one

per chi; %ok&or@&ﬁc%om@&ﬁlﬁso Ql'oﬂgar@&éo%pmﬁiué bRARMetalliS H&rﬁ}ﬁiﬁﬂd@,ﬁﬁm ganic
succi ni m de, r.o no, aci

thio c%ﬁﬁt?’é?a“"aﬁ B %9‘2?‘8’%%‘5@@1{?31’??? feleg, a““??{*é‘gﬁ"%’c s

of claim2, wherein said oligonerization contro

?d di 4y ﬁv?cicgsg TP L1hi5L3, QMG said gﬁfaﬁeo§s°$l%@xhériz§tloﬂ Dyproducts are selected

uncti o groups and are capabl participating i d ,
the ufRleshs eBoUPr GHEFBN ShAOHREF Co™PURAITHIBHi f4%E) idne -
undeshdnephogihbig {IDMP).Sgdaﬂib@ile EuhendpﬁﬁsﬁhaBal{S}NE’mtthybthletSGmonophosphate

separ n fromsaid a 3 ]
unrma@MPgd PSS e PP REY %%0@3&%’% %d{%‘) E’M?\’B@ cytidine di
cl ai nph2sphath EGTeR) nevezpside é‘l’Hh@@W@rﬁGPm,|ﬂ@j’ﬁuf§1@ﬁfﬁl1p@q3phate (TDP), uridine
R e

interact wt one ofr ac ants
i nt er A8 at"@teﬁr glaﬂﬂéctggn sulfide, methano hanol, propanol, butanol, bromide,
allylthiol, thiophenol, 2-butyne, acetic acid, acetone, carbon dioxide, carbon menoxide,

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

hydrogen cyanide, hydrobromic acid, hydroiodic acid, iodoform, lactic acid, nitrogen,
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thereof and affect the oligonerization reactions so as
to reduce formation of the undesired oligoners. S.

The process of claim2, wherein said oligonerization
control additives conprises at |east one solvent

species that interact with said one or nore reactants

or internedi ate produc reof and ffec

o1 i QOB i oo JEty ook 04 &g Pauh EBTRGpih e dpety
t he emilesiiatlet amiod, i dipospgl Bnined trinibthel mm&s&yloiﬁnlwl, bydnagdh, phenol,
wher Eﬁelﬂr EB)Q&JE! g%dsﬁﬁnpgcu} Qﬁylgﬂcl SR lCl‘é astxlhrgp sﬁ)q@rﬁérs Aenic acids,

furt I ncl €S renoving one or rmre reac I ONn
by pr 8¢{fe tegtetfsr FHeh ez%a%finr%qupeeruﬁms PEOxiqee e RS, borate
of Cle@érNulflateaeds@htts, St atkqummﬁ ﬁeﬂamomﬂ dcljip peiolliz atid, Gfil fones,

r eaCtlflﬁ))mdesn uc&g'%?de &%&g%pt f%s@n@? arm S£c1d§ e}hetgﬁ'l tt[l%? %a& and N-

cond r‘eacti on con
theréb?mw%ﬁemgkhg equi libria of reactions that are
i ncluded in said desired and undesired reaction
at h and ere sard changed,.reaction,.equilihria
nde BY°EFSSS%fc£h e“é‘? Sr%g‘agrr’%rrﬂmeo*"fﬁ%rr# ‘g‘%ﬁtg’ ERIgyise one or
the desi $’Omlhhrzmg(fl1ncmmalpa‘b¢mﬂyd ereeqpdblgeciupdisiphtingdin the undesired

reactd.on, H.';Hh Yo thifl AbdiNER uddficktD Qﬁg%ﬁgﬁ Ahdi€RL tds9 Rusceptible to
equilibria under sald first set of

r eac S5PERLE R SEF Fraction pediumy gelatig Taeesshf&fi updesifefh pliggmers.
wher ei n one or nore reaction conditions selected from
'{Igleuglf'l 8 H(é&rss (é &%Sglf 6191& Sg.lg nﬂggt%ﬁlnggtﬁo% COMO?%%ﬁHV%S ca?ﬁr?nse OHe or
st at enoger @mmﬁﬁgw m@@ctlvzrth Sﬁdeﬂnp PHEES JeagtE oy rnrﬁn&edlate products
f urt Refeo CONRELS HE 911§0ﬁ€r1ﬁﬁﬁﬂea@fﬁon§ QCRVEFlRE fdrR&ion of the undesired
macrogyclic conpound by selectively separating the
macr SEEFPc conpound from the reaction medium 13. The
process of claim 12, wherein the nmacrocyclic conpound

glhce Eﬁ)& y@%fyclag’rg @a&f’?ﬂ% safdré-i)igamefnga@im{ Eebll LR QBMEES at Jeast
as e et

erences ween t he macrocyclic conp
and GRhHveNEBiTSs HEhisTg it e PR TG AT T %?duc’fs
nor e physind affecathd bBgonehatidnaedctickh & @Gd &fucs tfirmstion of the undesired
therep 14. The process of claim 13, wherein said
physrc%W’and/or chem cal characteristics include size,
shape, mass, density, solubility, volatility,

per mBr%b 'prdcrssy of ?lafnﬁ us |v\@5}e1ﬁ aﬁoﬁula%kl&ffgﬁe SlihkdiAatidnl Rfctions further
mass/.c eratio

e ot oty s ar oS B oot b feactigp i g
reactrvrty 15. The process of claim 12, wherein said

HPC F Q&Y g)tolcrgss &P Qprﬁxy I’i d wlhéejﬁ %lloﬁﬁcritio}{ eolf Xhes ﬁ%@ﬂx@r‘rz%nf 230 includes

the reaction rre |Um usi ng a sem - gerl’rea
menbrebateing Badet s Al 15 sreRpteE § 2 sgropd & BriER B, terchy
t he rBGEQg ¥ttt o0 rpavRdhant adlied icalipesiedtasd ofdetilae reaction

react] t%ways ang \whkin said changed reaction equilibria under said 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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16. The process of claim 12, wherein said macrocyclic
conpound is selectively separated from the reaction

nmedi an by an affinity columm, based on bindi ng

affinity difference between the nmacrocyclic conpound
and ot her conponents of the reaction nmedium 17. The
process of claim 12, wherein said macrocyclic conpound
is selectively separated from the reaction nedi um by
1an ellieqtacess af cldih &l fohhelragedbingtheclppyesotkrihg de mme@yclic compound

bet t
R e e e i S R Ty

mhereln said macrocyclic conpound is selectively

1separgd ;ﬁ&e&fs o Bhimt IR EwkeRACHhE ﬁm:mmdic umﬂmmlﬁs BR@MeIY sparated from
fiel ﬁ'ilb rea ch’m megmmn?ag gec}n dC 2 aés %e’mreen tger n%z?cco%yc 1etc\qle%und al?lg other
macr oy el ¢ "Eonpolnt ot her ponent s’ of the

r eac tdupanenie df themeaction megen lplomsr@re@ﬂwmabﬁnﬂmlqhemm Flespagteristics
sai diypagr ocycl i ¢ conpound spontaneously separates from
the reaction nediumvia phase separation or phase
transfer. 40 20. The process of claim 19, wherein said
1#.eac Theqmocam di taimil3, wherei shiil gyisicel piias ehemimaichyvharigtion include size,

sai d lcyngsg {Eh t?esgﬁ %al Catl 11§ ﬁrﬂ‘?&%ﬂltg cﬁilﬂﬂxton abe Eﬂ?#ldﬁg b@tlen,

or wea I'n tion

pr ocBag/chereectpi, g amwveadﬁpr@@v/absw@%m i?"éfﬁ“%’@?&&?ﬁcl gate and
i n archdtigigh. d phase, and wherein said macrocyclic
conmpound is a liquid that is immscible or weakly
mscible in said reaction nedium 22. The process of

18] ai Hhel@ocesatobelain 2 seliettin seid atatrovyclivecdinprund 5 s¢leptively Jepprted from
phasg, 1%901%‘%51@1{1 Noy S@lgla MBELRENGHE GueaBARO WALkl & ﬁerglﬁb‘ilhty
that i s insoluble or weakly sol upl e | sai d reac

medi BifFreRss betrpen B’Fo‘&aéé"gyclﬂ? °?‘:‘F%?P‘?ﬂ T, O PEPH O © 43" reastion
reacteditm.nedi umi s in a gaseous phase, and wherein

said macrocyclic conpound is a liquid. 24. The process

of claim 19, wherein said reaction mediumis in

l§as e Sbarrpmuebclamnd. Wieierid maéraweh%e@%‘e%|S?1E0ﬂ&f&hiﬁaaaﬁ%? from
I'S asedattln mzc'fium e 4nag essn bas@d Albitih@affinityliftdiced@inden the
reaction ase
conpgﬁ%%vcccmﬁm (gFe nagmnonwhﬁéﬁemmlgngﬁﬁgé conmponent

i mm scible or weakly imm scible in sald first liquid

1Phas e conRANe Akin 13, mc% sqﬁqnaa;qbﬁﬁoeaanpmd fsaas&ln@)a&parm from
medi um wherein said

macr oc

OGBS a1y SontBIca. T essr o SEres dfiretes heigsn e
conpaﬁ&mmdbubmwmmﬂmhmhhemmmnanﬂﬂﬂmhnﬁynsahmmle in the
second |iquid phase conponent, and is thereby

separated from said reaction nedium by phase transfer,
18. The process 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.

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

the reaction medium via phase separation or phase transier.
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26. The process of claim11l, wherein said reaction

medi um conprises: (1) one or nore reacting solvents

for dissolving said one or nore reactants, and (2) one
or nore co-solvents for effectuating spontaneous
separation of the macrocyclic conpound fromthe

reaction nmedium 27. The process of claim 26, wherein
2ai d TBhEOwUFs thekEn b gy é‘ﬁg wackipp mediye &t 18 ¢ lapi phasp@nd wherein
gr oupaid mm&dyélicicﬂjgpdnﬁd jsatselfd, thared gnole, or @efi@n@luble in said reaction
|sopr%?gg tert-butanol, n-propanol, iso-butanol, n-
but an ethylene gl ycol, propylene glycol, formc

acid, linonene, dlpropylene gl ycol, nonomethyl ether,

Ai et hyd ﬁfeesgdfm% 19, %Em% &4 lwnr? Ik diRfh QPOY Iaenaed @ha¥& @hd wherein
nonone I.me sul f axi,

sl erpe Ao o s B ab e B soton
et hyknedipmet at e, egeoIfuroI sol ketal , glycerol,

fornol, forrnam de, nitrobenzene tetrahydrofuryl 41
aIcohoI pol yet hyl ene gl ycol, di nethyl isosorbide,

24i e RS/ Proceesedt STl 4% VREFIR A Eepeigp mediinh irgin a lignid phRse gathwherein
hydr esdvicro@aRt BRpdund Ise, ga@ MHADRIidolube b ywkakBrEoRBle i1 baitydeaction
am'nﬁfe ropyl am ne, butyl am ne, dinethyl am ne,

di et ? am ne, dipropyl amine, trinmethyl am ne,

triethyl am ne, ditnethylfonnam de, tetrahydrofhran,

Bl ycahe }lﬁﬂbcﬁﬁ:‘ro‘f c1aﬂ?tQhMi]er&rﬁéa{dQ&@dldﬁenedﬁﬁl it leacéaéégus phd2b!tafd wherein
cell os eﬁy %l sohve met hyl carbito

car bPt ?m”?ﬁﬁ PR B hexy| carbitol, propaso

sol vent B, propasol soIvent P, propasol soIvent M

Rl Op%ﬁé)l%roé%l of B18in @Wher@gaﬁcié%ﬂd'n'ngaldﬂﬁ% in a gaseous phase, and wherein
et hoxyt ol , butoxytriglyco

1- buf%&vﬁq‘fbsbywznpﬁwpwehd phenyl glycol et her,

gl ynes, nonoglyne et hyl gl yne, dlglyne ethyI diglyne
Ztng ?g% aﬁlgcﬁsi,| %Q/ ?:Jl ?lﬁg lwx?r'em gahef Feac% ¥nr£§1h1a GO ’]I%I%Sl’-\jg %I;Js? liquid phase
ni t r evrerohdah end wheteing Seqevtlchl}qwzltpIf’lnfé13 connnalrebfcmnw@@ lof Wedigly immiscible

met ha] QidGhd: @k didl raseCldmpdned: vlde& deal’caﬁ Ydjsra{afré’arc@:fﬁ medium, wherein
t ol uene, and ?enzen

e. of cl
wher 81 MEFPH o KU ﬁé&ﬁ%}fﬂ% T8 gty 5 Mot i phse
nmor e cmnean&mt g is sslobly enb@lekiply sdubzlsmlthﬂ sagpnd Bquil whaw component, and
MOV € S ARY Ahced sl ecOl Bl TP RsSRRBEAL | ON
addltlves or effectuating spontaneous separation of
the macrocyclic conmpound fromthe reaction nedi um
29. TB@prBJe&QESlSme whbraih Balc%acumminncmh&s [DQ)nSBr ¢ Racting
.Sl.ﬁga;)(?\éegg g"%ra 6?501%]:“%%8 d gr% o ozeereeacnantss,a 33(5) ?r{%nﬁ more co solsents for
char afftcopingeshoisgncens wprraion 9 |thec merodyelisngorrpennd giiaguphe  reaction
consigkibmg of F-, C, Bf, ,1', 5042-, H804-, Ph4B"
NO3-, S032-, and BOz-. 31. The process of claim 29,
wherein said salt is characterized by a cation
el e(rhepfocfesmfnhine% ghmmpsatdomsbrsndmga-sofverammsdeum from the group

C 0 p P gsns{sljir!g of WLIE ﬁletﬁajnjall chanﬂq%%ﬁéngl’ teft %E@r?b? In%par&@ qjslo Bl¥hnol, n-

butanol ethylene glycol, propylene glycol, formic acid, limonene, dipropylene glycol,

L.

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
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guani di nium triphenyl nmethylium and

t et ranet hyl phosphoni um 32. The process of claim1,
wherein a stabilizing agent is provided for

selectively stabilizing the macrocyclic conpound. 33.
The process of claim1, wherein a cyclization agent is
provided for facilitating the yclization

r eac PiceRk Bylyetiglene gyl 5%&%&@5%?% igthy! poetafider wethyl gfivl ketone,
| eastt 4@1['0&&1%&&3&1’0&!@11? abonpile,vdntediaf @ethyt ammk,yezliyh gminé) @ropyt amine,

cycI| tio t 4 he _ Dl o
wher el tﬂ a sOI |n36%1 Lglénéw s%%‘g?rmgﬁe ?1 m%r oVl e{ém% h?i M, othyl
i o leing, zclﬂnﬁhbéﬁorm%x tetrghpibiofypn, ghicel Whees, Gethpirelosolve, cellosolve,

react, t&ll@ﬂlde fh@a@! kdibRlve, r}ﬂaft@p bariflto RABIRL, 'R kA0S hexyl carbitol,
oc SS (0]

t hereo

e e S BLPS gl 51 A oM O0%, BehBCiopen oM
conpouthdstrighycslaiethoxyipticelo rbuwesdmglurwlatl -Igigrixgetifoky-g-progampl, gfhenyl
r eacgiygcﬁ' e%ln %’1}111{69 rﬁonogl}znc, -E gﬁﬁi@cﬁgﬁn@feﬂﬁi @1@%@ tngiyme butyl

or nore_reactants are used, and rel
sai d d@bEry @Haﬂ%aé’@’}n%mb‘?ﬁ W&oﬁﬁ%@h“(’}imﬁmmmde (EMPA),
condeiSathap, Mneast idﬂﬁrlethfer Seirtdnt Bulfide, Ndteld edlotident chjoroform,
forn%mglg% one%hg nyernediate product, (ii) desired

ol i gorrert za Ton of*'sard nononeric intermediate

pr oduct forn1ng desired oligoners, and (iii)

Rycl |T¥1§f)r|b&§b d?fclaﬁnai dvh@i%ﬁ |s£1@ﬁ:act1@1|1 in&@tﬂ‘@&ﬁnprlée@r(m zﬁl 01t 1@ reacting
macrocyclic co

wher é?l}ﬁ/ PoEi 4570 581% Péf‘a%rtr%?ﬁ% TSaGEP*& aﬂ‘ié&l onegh %ﬂ“’r\%ﬁ%’r@"é‘“"r? additives
sai d fadesfksteting seaietcp s rrepatibmeal/the orprdyslescompéupd from the reaction
condengaf,i on reaction of said two or nore reactants,
formng a |inear internediate product, and (ii)
cyclization of said linear internediate product,

fo0r MTAgprokess TR 28/ Glhérein CAOMME@UA thore3Eharalibicadpitios @eBprivds at least
cIa|n11§hmherein a single reactant is used, and

wher 8'7"*&ai d desired reaction pat hway conprises: (i)

desired ol i goreri zation of said reactant, formng
slesi FeM plds OGRS 29, wHBRin(shill balCly GhakaéRtite® By @rf a.tﬁcﬂ;l sdlected from the

ool e LLBBTERS 900109 Wip Tk RGeS, soground.

Is used, and wherein said desired reaction pathway
ﬁonpﬁ*hé I%cégyfﬂ dAALY, %heﬂin siﬁlssh ﬁlcﬂgéc%r&e%aogtaaeeﬁon RGN R the

t he nac ocyclic coenpound ocess

manufEEsp GrEisgeof apeeiim, Gﬂ-‘é’e‘r@b rua?:ffg .Heglﬁawaﬁﬁa%f"dmm’ zinc,
I Nt ergegidinig MhéHinRGy e astiepsmedflphofmpnipi.ovi di ng a
reacti on system conprising one or nore reactants in a
reaction nedium wherein said reactants are capabl e

B f Giterbmepssaf claint b vheelh & stebiliving pgratje podded s plertingdy §tabilizing the
sai d gLRclionAeAEum at a first set of reaction
condltlons through at | east one desired reaction

pat hway that includes at |east cyclization

seactThenfs}ss endhimhie véieninsaicyblization egeanisspravidedf fgr fdgdifating the

capaQ%gmgﬁmgéw@&@p undesired oligonmers at said first
set of reaction

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

cyclization reaction.
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conditions through at |east one undesired reaction

pat hway that includes undesired oligonerization
reactions; (b) nodul ating oligonerization reactions of
said one or nore reactants in the reaction nmedium so
as to reduce formation of the undesired oligoners by
said _one or nore reactants and/or to reduce separation
Bf t Hee UARESSE Pl loMhgihield-phagssisaatgyis Progided fPrompRitfingff least
r el abhae sdidone of heas padtisng] fdilitai it @thsotehdjoitBlicteafit | ON
reactions; and (c) 43 nodifying the internediate
macrocyclic conpound to formthe macrocyclic conmpound

Bt The mpesstof claim 1, Wheeip pairbisastanty pre sarablprpidfermingrayitgiiqmacrocyclic
modi GhRthde i soti rdaft@n nBlieh BRsli AlBet MR EL@IGY EdnitiGos OMpound
includes (i) oxidation, (ii) reduction, (iii)
substitution of at |east one functional group, (iv)
Y7enovh¢ prodessadf clamabtwhonia thu potdro readtantragunped, @nd) wigchth seidalpsired

of aqeal:tf%ﬁsﬂath@%e c&hﬂ?ﬁés' @f‘ @de%ﬁ&p qeaét}éh)of sfal'd rttwt?% more reactants,
cycl | zation, (vii) isqmneric rearrangenment, and

(vii |‘)“nb'*é PIoPeTRSEiciRFmediste praducs G tdpsin Elﬁﬁ‘iﬁ‘ﬁ%zﬁ?qn&# 3?‘% pronomeric
f or minkgmeadiatd p@&ict, oﬂammaersmyajgmmgmmc{hﬁm @yclieniatd rof Shid giesired

capablnBh PR GERE BN IBT | Compound af &

first set of reaction conditions through at | east one

gesi W@prﬁ@:&ﬁ&ficﬁﬂn P&W&MMWB Badhork Fh@étéiﬂ;@i& @Ed |aﬁﬁ$ﬁerem sald desued
cyclization_ reaction reacta

Yo FRPERGPLBOITERGT () SPHFAYCLAGEET a0l PR RaPeS g
sai d firmingta Betr u:lfenn«fdelaacprp@nt ewhdi) tdydiagion Inf geig Hingetr intermediate
| east, ARe MAHS HetRboleR biAn@at hway that incl udes
undesired ol I goneri zation reactions; (b) one or nore
reacting solvents for dissolving the react ants; and

1oc) (Ilﬁepxﬁct’essmf RinDl, WHaaR b biAigls ieamnCio ndet,ahd abidéii i;a\tB:Esufed)feacnon
nodul ol i Ldzat.l

f eac 3% mpris Egdesu Aloli é)o%'xe?zaﬁ& tffsa(ft?%aéc?aﬁhgp%gﬁ d%i;lred oligomers,
ol i g@nﬁéﬁr%cyairmﬁqmof sasﬂet}swé@ligelﬁer@;for’métha Faersqyplisgompound.

ol igoners fromsaid reaction corrp05| tion, relative to

By SSHESRESHE, LB R RGBLL 90 BB OR s

conp (psthmyozmnmsemydizmon 8f saxdhmglereﬁ:t@a fgimipg e grcreayelis compound.
ol i goneri zation control additives further effect uat e
spont aneous separation of the macrocyclic cQ

Flr om*t HePesSTIARPHIBT " E8 ADEST T°F BACTOAYI0 CHpRO A OF é‘%n?%ﬁh comprising the
conpG&ps 40Q) Ploviingiameadidn skt Soefpridagneios o ©teni®in a reaction

nmore co-sol yents for .effect |g’%é ng f&BgaEtﬁnﬁ% ediate macrocyclic

separ a I Oh O?Ielfl satd reCf ocyc nmpoun from
r eac tepoprundionpo sqa@noo nledlm@ at ayfiyet Sfrte?éwqt@m O@élﬁﬁ‘lﬁéhr?ng At leppt one
cl ai Medroa réé@i%ﬁ %btﬁw%aﬂaﬁ iR RIesOkt 1£E§H @o&guoﬁqlaaéﬁ@ts§ Bl Qvherein said

sel ect ed consi s
met haHgpnts @‘P%‘E{h‘ﬁﬁ Uapgﬂi %‘D fglbﬁgﬁo‘-}ﬂ esire Clllg%{lﬁr ?;]tgruﬁ first set of reaction

N- pr epalitiohs through at least ome undesired reaction pathway that includes undesired

oligomerization reactions; (b) modulating oligomerization reactions of said one or more
reactants in the reaction medium, so as io reduce formation of the uwndesired 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)
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i so- butanol, n-butanol, ethylene glycol, propylene

glycol, formc acid, |inonene, dipropylene glycol,
nononet hyl ether, diethylene glycol, ethyl ether,
tripropyl ene glycol, nononethyl ether, dinethyl

sul f oxi de, phenol, pol ypropyl ene egcoI N- et hyl -
pyrrolidone, acetone, ethyl acetate, col furol.,
AR M G 5T PR AT R —
t et r alydr of i ryl al cohol, pol yethylene glycol, dinethyl

I sosor bi de, di net hyl 44 acet am de, nethyl ethyl

ketone, 1, 4-di oxane, hydrosolv, acetonitrile, anmoni a,
43t hife pragessré claigy Hy Whessiy redifisshiennfthedpirrediat mesrpeyelif cAmpound
di mEHElMHes %ﬁ‘bﬂ@aﬁoﬂl(@hw&mﬁfﬁﬂ) @ubsﬁiht@h Qleeasta:ﬁb AfRctional group, (w)

trimeth

tetr éW}d/ﬁ" 8?%%‘3’5‘?{ 0% fui}%o?é{ g'ioﬁpé r(v addltmn{rﬁ gthg F 0S (E)@rogﬁ stoup, ()
cel | Gsibérepsiizdtian, Wl) aehﬁrmsf@i‘rwemm@kwm 6’61) PB@“@W@E met hyl
carbitol, carbitol butyl carbitol, hexyl carbitol

propasol  sol vent sol vent P, propasol ..
Gor v i o PEUb A BRHB R DRT g Suscs:
et hogyt ri gley6roknprebtebamanyst mihgeinceld, redstduist e y@pdolex gt Zorming the

pr opan0| ! mEc!?cg;Pé{%c cgnlnyo“nﬂé af ng{ ae 911 %5@3&1 cJﬁ@ﬂ&glt}ﬁ%@gh at least one
et hyl gl yne, e, ut yl
di gl yne, ﬁe@{rqdagqqu@athym  dne eﬁzdip least %]1 %qnarﬁ@hon(s), and wherein

hex ﬁrrFt hy%]ap:ill@aaﬁb@ Bre @Irlhb;ﬂ:&jiadle o{fblm@undm 4 iRt €aid first set of
met hyl et et her
chl ori de, "¢%ifd F?f‘fhb‘?%%lf’ '@gr gL asg & lbng%sﬁedn%acﬁon Pithway, gt includes

benzene. d&ﬁeslrfhehgmeamnooma@@mpos| tion of claim43,

furt hﬁf CORRY sk wctﬂg%h%ﬁtsfm&%oﬁﬁgﬁaﬁ%&ﬁﬂ ﬂﬂdl tives
for fectuating spontaneous se

macr §2ycl P @oﬁﬁﬁdﬁﬁm?¥%ﬁP?ﬁ@ﬁWgﬂ%wW§nE“€%ﬁﬂﬁgﬁtm%ﬁmﬂm“wn
48. The r pagibisail sadirpesisby chucdl fahaiomoffis uwladred pligowers ahd/or

one or nof eag’t%ﬁi%{‘ 1%5 'un%gsu%&i glllgttﬂngr?ﬁom gﬁ%ﬁdﬁ%& §onﬂn¥351{1&a§faﬂve toa

one salt. & reaction conposit |'ai m 48,
wher ei n sedrgspergdite fF@WI‘?@F‘@é‘F@ﬂP%& S%%Phé?fm‘éﬁ?t’dﬁ control additives.
selected fromthe group conS|st|ng of F', ", Be,

‘%Ae ac t%?‘f) ﬁeacglgﬂ.ﬁgg}?otsm%ln(ﬂfgc#m% ng whelfg sai% Q 91" xﬁg% aoh%)ﬁagn%aﬁh control

char additves fetler offocuatapingneosesepasation of tfl? @mrchéwgmamynd from the

consishiQoRfos@gtoni um copper (11), iron (I11),
magnesi a, potassium sodium zinc, guanidinium

triphenyl met hylium and tetranethyl phosphoni um 51.
Jhe rmacéimn oopResh bf olainof3, dlirdknvod@risifeusrte e more co-solvents for

C Oﬂpfe]lﬁscmqgrég FX%B{%P@OLS Zeé 0%kic396 e anaEro%@hce G&l‘lp\éﬁlcﬂ/ from the reaction

st abi € macro e compoun The reaction
conposinpdsisipn-of ¢l ai m 43, further conprising a
cyclization agent for facilitating the cyclization

qiraf }glé{én%g#ﬁ I’Gf’lg?oﬁ éona?tr ﬁ?aCt vghre]recmca Solflé l)rozﬂ?rg co~§oh%ht§na1% Jelected
cat al fixmi thggrouptrensisiing df wates, mﬁh@e]a@han@rgsopropanoi tert-butanol, n-propanol,
iso-butanol, n-butanol, ethylene glycol, propylene glycol, formic acid, limonene,

dipropylene glycol, monomethyl ether, diethylene glycol, ethyl ether, tripropylene glyco,
monomethyl ether, dimethyl sulfoxide, phenol, polypropylene glycol, N-methyl-2-
pyrrolidone, acetone, ethyl acefate, glycolfurol, solketal, glycerol, formol, formamide,

nitrobenzene, tetrahydrofuryl alcohol, polyethylene glycol, dimethyl isosorbide, dimethyl
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45 54. The reaction conposition of claim43, further
conprising a solid-phase substrate for immobilizing
at | east one of said one or nore reactants and
facilitating solid-phase reactions thereof. 55. A
system for nanufacturing at | east one macrocyclic

conpound, HREISIn at | ease one actlon G ne . thvi
hav| AGEmdE) TERA G REPE LAARRG oy O PHIIE o ARDPTR me
one @mmﬂnﬂslmﬁﬂgma@ﬁsmmandmﬂmmamemmﬂnnmmewsbﬁMémmsm dipropyl
wher gmme %ﬁlﬁg 31%!1 Q’ﬁtge Qﬁ{g%?ko@mﬁ&dg %Ermy&gﬁﬂaneg]ycel ethers,

macr ocyc’l | C dun In_ a reaction di um conp

sai dwetd Celrlosﬁlﬁﬁr éel@ﬁﬂl‘@e‘?% ceflosofyes ]i“ﬁx@tce@é?l"eofm*hﬂecé’(’?tt‘?] ??rbm’l
condi Ibﬁwlqmlt&i eyl gb}biaﬂ dr@a@t soDiRex B @ﬁapaselohowaaet propusol solvent M,

pat hwa a . 2.
r eacti® éﬁ?lg?lvenéﬁlgi ox 1 co? %gxlytré% oalnbtug ;ﬁ i ggyc]pl 1 blﬁoxlyethoxy 2
capalptogangl phenylrlyvgl Qﬂh@d@lﬂﬁsdmﬂ@gliﬁ@@@ mibylelyme, dﬁmf iyl gligtyme,
set of glynfeact | gRyicondiifieas t hétﬁg'lgrhe at |ﬁﬁ:§)ﬁlc&lﬁ@ sulfolane,

unde3|red reacti o i ncl u esi rabl.e
e WIS S At e L
C Oup hethate ehlmide lehis@iodn Serpiptdyefres ®Ek®:, 41d benlzmel ving said
reactants and sol vents and éffectuating reactions of

the reactants therein to formthe inacrocyclic

‘Fonp dhntactighepmpaytionnt gripgdnidiies ampgHne 976 AUMEE S eppeing; eftive
for ﬁ@cgﬂfe@ﬁahﬁ@sﬁahth@mlbazaﬁbﬂ eNthé @AGbdyaiRScompoudd ifmone reaction
or nore reactants in the reaction chanber, so as to
redu&@m$%$Wbtlon of undesired ol igoners by said one or
nore reactants or to reduce separation of the

Mndesipt ed 10l i GRPRASA fof @RS B, dvHeRACHIdOe 'R dhodbeparation additives
relative to corregﬁondlng unnodul at ed ol i gorreri zati on

r eactPHRIE Bt Miglsy st em of claim 55, wherein said
reacti on chanber conprises one or nore reactors

l d f 8 Cl ell anonseece
R e%eereacufg&{yq&#;‘sﬁmq P&fﬁm%%&@g ;gcgsam £t BY Sh anion selected

reacto actors fixe reactors
f1 ui domeer e cpnsisinest &, ClbBHBH $0g H9041 1B 2Xp §Ps ; and BO:.

circulating fluid bed reactors, slurry-phase
T P Ao P LUER bl b eht G R RS SAn s
doubl femnik |grdue abnsistieeh efngimergiume gePer 61) Fand(lB) ﬂ#agltﬁwl ' potassium,
I eactQkism, 2k, blarkdi@Wh, HEAEE Methyliunt i thAbhah phoSiibbriired
tank reactors, sem-batch reactors, seni-continuous
reactors, bypass reactors, dlfferentlal reactors, \
SMi NQrhe eaaind keypositdt df wlaiouss, fuslre nensisihpnstitdiig egemt for selectively
nultl § menbr ane- based reactors.

. %“%8%?%ﬁ?%$&8 mﬂ% , Wherein said
oligonerlzatlon nodul ati on unit conprises one or nore
afldi tih4Qeasiion E&rkﬁ)o!ﬁﬁ&ﬁﬂ ksinf 0 fugibte congpriciies Gtlizammegent for facilitating
oligo rlzat on .£o irol additives into the reaction
c hanb8f yelggHontgh §G tem of claim55, wherein said
oligonerlzatlon nmodul ation unit conprises one or nore
BS OCEORR ;&AL Sﬂlﬂoﬁﬁcﬁl Jf Qhainf32Rehdd BontpR@nd dt [eidt ofeRbtalit for catalyzing
reaction conditions to a second set of reaction
condi ¢ FRENIPARFEBY changi ng equil i bria of reactions
that are included in said desired
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and undesired reaction pathways, and wherein said
changed reaction equilibria under said 46 second set

of reaction conditions favor the desired reaction

pat hway over the undesired reaction pathway, relative
to unchanged reaction equilibria under said first set

of reaction conditions. 59. The system of ¢
Shher Bierreastipn copmgrigisolcHmr 81 fehe CRRNERE ﬁ@ldcﬂ%“ﬁé}“&h ate for
I e aCikrlr@BiliziBHM (Hadt b S saiddne 61 rxgle desctims hinifaqjlitaiing solid-phase reactions
consﬁsélng of tenperature, pressure, pH val ue,

ener ge state, magnetic state, and photonic state.

60. The system of claimb55, further conprising a

sgeCOX% emiﬁﬂ%mﬁﬂkmﬁﬁpﬂmﬁﬁkﬂgmhh@yaaemmﬁmmim@mm@ﬂgmaumdmm
rom-t re ion

wher rg?clt]xo%aorn% garvglg oggery}e 0£ S'Hre su%)i dvg\s/&g]lé %c?cf sxgjnﬁ]]y 2} o(ﬁaL 81 dr%rg Qaactants
r eactndonoreenaere selvanttgeingnid raeomsy arg rapabe of @:p‘rmng the macrocyclic

su bs&%@lﬂﬁi ih %9&¥§Jn>ﬁ}1éafumt Qﬁlpﬂﬁfgr s@ﬁy&lls lof nﬁférga@bﬁﬂﬁat DOfst set of
The system of claim6

r EC
i ¢ RS, P e POt %ﬁa OnafiF%[Ffééea"‘“"%ﬁﬁ Sl rThee e
f Or @ﬁﬁﬁéﬁb’nr 1%ﬁon(s$@ﬁd/ﬁlteye110§mdtltaetarlmare Gn:t;lﬁrlcamblg of ipairiindesired
gmg'ry %t S%TE] ﬁ'@t Egcgﬁ% » cofrdihRS 'th?du@lg aﬂ'y&ls{ 61Q|L§1desued reaction

ac on Z0 recover zones arranged
an d pedrey rha@tué@esr @ﬁesmletqhs@teae@orr TEHERTSJ ) A ERCHRpegyiber coupled

Pr OCESIS Rt sufifly velRR fcﬁ)‘e%&eiﬂg afd redcahtiufiGolvertiand bifectiftiag reactions
recover zone ne or e separa
for %fetlhé geaftanty erg[;g 6%? m%c}r]o(gycﬁ;ﬁ é:?rg%out?qa J ?g an %E% gm%nzatlon

f r ommbdvéatipe adtt fpomodmuhgnhgormwdn reActioni Q‘f fS@il m@ore reactarts in

bet 6 halidf C%E&%Béglo r&u&%ﬁ%@f ek ed a%Em&QW%HJ 65[ more
the reaction nmedi um i n one or rI‘E@Fﬁ&'XSI C

Cherfeeaischds FoverreFbEo HOPADre 8" %ﬁ@? g e
cl ai a6 to WhrERhdnSAmcdupy slipakriad/ractoaahen cal
characteristics include size, shape, nass, density,
solubility, volatility, perneabilit dlffu5|on rate,
5¢har gke ditse rof plai & wheigia &4 gqch}og gh f’rl c(gmplch% BerRy more reactors
af fi Qiideled 580 %e%%‘é@&ﬁhétﬁ@[)ﬁbﬁﬁﬁ@& te@dorf) GdteNtdcls, fied-bedkketors,
L
cons ieatimpacdbd-ed apoioat tnclw -hedh rea@ors,muasﬂqbté@t ;ﬁawgieé rf:actors quench

uni t §eact% Sdohubil -Gt k- ?ing sehdtdr) RbdM ﬁoumeéc&is plug flow reactors,
absor pt I on uni ts, extraction uni tS

i SomERIS PRTHGHITIEES ook SHAGe™ Bt Fef}‘%g?{@ bypass
uni t $eacthd, a:EﬂIHrdilﬁal uﬁbtbxs,, S“M@Sﬁbiﬁlg dontinisus repb@tatiomtenatms, multi-stage
unitsé osnmbsi s Units .reverse osnbsi s units, bubble

acto membra e- asbd edcto

fractTFoRHTON UNIts gnetic separation units,

chr omat ogr aphy unlts freeze drying units,

£ondens afi-AMr ¥Rl 8s, v@l@xlamfshlh loligdbeRAtidiNhddlati @B/ QdRprises one or
di ffusion_ynits sion u

i 11 Tt o6 TS Tttty SR et Py HiroRer s Bot aaiives ino
uni t she readifonehader odi al ysis units, gas perneatlon
units, electrophoresis units, uItra-centrifugation

units,
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 1o 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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ultra-filtration units, nolecular distillation units,
filtration units, demsting units, settling units,
centrifugation units, cyclone flow units, and

el ectrostatic precipitation units. 67. The system of

cl ai m 64, wherein said recovery zone further conprises

a purification unit for fpurifying t he separ at ed )
macr 689 §et ol ryeRr FReditiens  faven e desireh pppipn @pthyan B, the undesired
f ur t Regtiof QaEFAYS FaRgveOld GindiangBD fetetibe egyilliblii ghdedaidfir@ QetpF ektion
mﬁthcggﬁbngeaction zone and the recovery zone, for
collecting at |least a portion of used reaction nedium
fromthe recovery zone, treating said used reaction

ggedi 4 ARG dreGuh O8] AddlDsadd Rocels! @RtREs BAES bRNor AL Wltion
back to the reaction zone. 69. The system of claimb55, .
f ur t FHEBTBET: ‘ge FBtH Preckes ??rﬁe”%%‘émf BTFSSW&&F‘? X?F;Frge“e"gehc
t he stamonagostic biete, agdpipouinetate.70. The system of cl ai m 69,
wherein said nodification zone conprises one or nore
units selected fromthe group consisting of oxidation
ni t Ihe GEtem Rl ez SAgfuriee CHFRETRSATEIONEY Zaup F GGPITing the macrecyclic
r eduGhhsindfdnt e fefition @eliied. Nng t he macrocyclic conpound,
substitution units for substituting at |east one
functional group of the macrocyclic conmpound, renoval

@ini t ghe ewstemroé ploini ¢y Whtrelh sagsrecoyerie zdng ircdavosiihm gf Bifpredciiarrone,
t he AR Qe bdnSure RQIRPMBL quedidehotd0iT i MabScyod compéldi.Ng

at | east one functional group onto the macrocyclic
conpound, cyclization units for further cyc}izing the
6PRCI dby eysien of clapoidndherdmchidrreavaramge iverithinusaid trgctiop rzone, arranged
o1 { b BhiiGed hOQRRELS ok ER AROEIER 0 ok B
macrocyclic conpound. . 71 A proceSs for synthesizing

a macrocyclic conpound through cyclization reaction,

&Y Udhe ysteAbf @laing IREhFRInE @lEe Matih z0:@e Rkd hoItiFEO Rkdvaly zones

undesi red ol.igoneri.zatian reactions that conpete wth

sai o YEr PLETERCE SR pr et BB ee B ot oduci ng

a porphyrinogen, conprising the steps of. (a)

& oVitle BGted of BRELd00RMheredY B REIVEGD BRE kihBesQAE orQhordMpRation units

pyrrol e-based reactants |nH$ reactig n%dlqu Mhﬁﬁeln 4

sai d PTFFPFSPe SHAEUE PRI °%’%P8““é‘d‘rf}§b’i B 7BTHOP G frfooed o8

t he pitffephyes bawgenthe mas@tydlic eagbindnandBdhicy weragonengs 1 the teaction

set ' i %hﬁ% LR R ek 2R QN e

desi?%ﬁﬁﬁgg%#%gﬁ&%g@hhgy t at&%ncﬁﬁﬁgg at ?east

cyclization reaction(s), and wherein said

?5}/ I'r Ol 5 RRSOE clhi@Pell ARkSn AldhfsalAE6r dafiad birac@fistics include size,

orm undesi red ol.i..goners. at said. fi.rst. se f o e

reac tSF%FT Koo 3?1}8%0 ﬁcgutiﬂ%]:’ oq"ﬂe] ﬁtﬁshtyaf erRgRL; glr?%smnurﬁ%é%fﬂrg%‘(j:llsmbumn’

r eac tnreevchpra¢ latia pintihgaHidtycand efserptipnidesoiptiespbotential.

ol i goneri zation reactions; and (b) nodul ating

ol i goneri zation,reactions in the reaction nmediu S

s 1 o SHHEECPE T DB A5 TR HREIOR SHEAHS GSFEF Gom the

by sairdhp Gosisthig obévepaayios ohiv;- frals expars@a o tdistikatidd owitst gripping

reduce, - at f ARSI A0 ik 30TAiSn §fit© B exch

saidqﬁ%%%%%ﬁﬁﬁﬁgg$ﬁﬁ?mﬁg?%?15§é%51%%@#éspo &“ﬁg : ?em;mge
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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unnodul at ed ol i goneri zati on reactions. 73. The process
of claim72, wherein said reaction systemfurther
conprises a catalyst. 74. The process of claim73,
wherein said catal yst conprises a protic acid sel ected
fromthe group consisting of hydrochloric acid,
hydrobrom c acid, sulfuric acid, ggron trlfluon

et heflsfradialyisgite Ea5cReRmealifn gty APoRioreds “HisnY e %ﬁm units,
net halpsfifwlidhomits nbdedar digillaion waacBiraton vatd, demisting units, settling
triflu

bene%%%esqﬁﬁ%ﬁ%% g%gﬁm&gh&¢Iﬁ%%%g%??%ﬁliﬁgﬁi &thm
canmphor sulforiic acid, and trifluoromethane sul fonic

@cl dThe7s55temT$'f%Iaﬁlﬁ (30 %&m@ﬁm&‘b@bdﬂ? 23 fuWhee Eiphises @ ipthification unit for
cat aI @% cq?n%) &S %na(%fn? selected fromthe

gr oup CONSTS Pahaée 6’?“@?—9@ et ate, BF3-nethanol, AlCL3,
Csd, sSnCl3-6H20, Ind3, CrF3, A F3, Sc(OTt)3, YTiF4,
6|§Et 351"}13%931-61 of 5&‘196% ﬁ!ﬂ?epconlqﬁghg’seneaﬁ %ler}é&?'{ fn)g%mts%@ﬂl&l wifh the

I's a |antham de. 76. process pr.oduci n

por pFETtiPh ZoRE Gt rﬂ?es’iei’Pde‘? ﬁ%nesfoé ﬁ%ﬂeﬁtfng a(tée)“trfr B‘{}ﬁ%ﬁ“l Hgseg reaction
I eac fediin fi5yi SeBtoR@yTpink Sicktlz 61iC ued reamioe mpdlum,ohé rdoiaaiting the
r eac%r% td%eactﬂy %1651%%&0&:9&%%&5&%11“16" ein said

pyrro based reactants are capable of formng a

por phyri nogen in said reaction nediumat a first set

g@f r @%E)}S@ﬁ SO Ehint Si)rlﬁrtﬂeh eH@Bindta MedSdatidNeond &6d medfying the
react| on at hwa %AE includes at |east cyclization
react¥ y o erein said pyrrol e-based reactants
are furt her capabl e of form ng undesired oligoners at

Ral dTﬁé &éttsmstﬁtclaﬂ‘fl 6b e@ﬁe&én@&x&ﬁlﬂﬁﬁ&b&%mé G&n@}iﬂi@é’é @t of 888 units
one esired reaCtl on at V\Ia% ! hat _i ncl udes

unde§‘?15r°F§€1 foom gﬁnﬁi"ipz%ﬁ“?‘ﬁﬂg oL X IApEA SUnity B5T ONYEARR K Rgrocyclic
ol i g@dimfohrﬁafeldﬂﬂoﬂ eae tiroabcitd ths aadoyrie compamd, substitution units for
pyrrol se t r

o SuGiaRE SekPOE ARy Job 18 oo PEAGELAILRRALI R B for
one emoipe & leasieage fmaiosal grryp pm thy eegticEs ©Epangt %d%iaond%ﬂﬂs for
t hle WRsR S e o ﬂlﬂﬂﬂiﬁé&oﬁﬂ e tﬁﬁhﬁrcfcﬁge bbduitp eiclifition units for
rel at.i eto cor ondi unno ted ol igoneri

r eact ?Tscyc]ézi‘f@ %‘% S “3“’1’1’&0 B plg% n%%oténétﬁzf% {eBuatng
f or misshericperpipymen of tfeinacPheliprogeend. of cl ai m 76,

wherein nodification of the porphyri nogen i ncludes (i)
oxidation, (ii) substitution of a

Fluncth BoFEss f@rr%%émw P rf)ﬂcr?féﬁlwalrmwé tou a*b%gltza“&ﬁémﬁ‘m by using
f unctah argajnenzgﬁ(ﬂ dfnirobagelit @rcoftioV)ndestteli dlig@neriodtionteadtiomsiiat compete
one f utgsmé nﬁxza (glrrgagtg) 78. A reaction conposition for
form™ng a 'nogen, conprising: 49 (a) one or

nore pyrrol e based reactants, wherein said

pyrrof ﬁb&ﬁ%%r&c@@ﬁé ﬁﬁﬁr&y&h@en, é‘o&l@ﬂhzhgeth@s&epfs of: (d) Pviting a reaction

porphyrinogen.at a first s t.i on i
t h ro & I'ﬂaCi-D plilSél'gS(iIle Srr{gor 8 Qgﬁllf rea C%l | Sdlﬁ a I‘ea({q'ih%H g’l&&l{]rﬁ rl}?lerem said
i ncl wehesie-brsed reaiaits &y cApibied! qumnmg élamrpfwn(@}ﬁﬂ in a%@lreacfmn medium at

wher gid §e@' fj[egcﬁé’rpéoﬂ&{léxs %ﬁé}{ WidaBGhe £aRAREBHA Ppath @4y Mhad Gictudes
undesi r ed I goner s at sal
at least cyclization reaction(s), and whetein said pyrrole-based reactants 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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first set of reaction conditions through at |east one
undesired reaction pathway that includes undesired

ol i goneri zation reactions; (b) one or nore reacting

sol vents for dissolving the pyrrol e-based reactants;

and (c) one or nore oligonerization control additives
for nodul ati ng oligonerization reactions of said

pynothe npissiesd ofigamersabit @idygrer GRS Arofsdieirdt pagiatd pug o reduce
undegpdr@idn oOthd GABRESliROE:Ofons @piaEaatidnQiedidtn, felu@ve to corresponding

undeS|rggﬁmid@mmﬁmémnron1sald reacti on conposition,

reas HEE
rel a‘fn corres Ongl ng reaction conposi tion

| acki ng said ollgonerlzatlon control additives. 79. A
78 €aCHeQocks Kitd}h'hﬁ 7€ QAR SdidVeaction(sPetentul R Yok@iiseh B batalyst.
pyrrole; (c)' a catalytlc acid; (d) a salt; (e) a
pol ar solvent; (f) extraneous water; and (Q)
7HOr piiyer proveg e cleim T mirereif sed patadiest faiﬂtpatee 2iprptis afid| selected from the
r eac%ﬂox&“fnﬂl&&ly LE hydﬁ:thoxA: R‘Etp ﬁﬁﬁ ShrdnBE adc:cp rs{fﬂ’dﬁg aéld, boron triftuoride
n

macr I C am norret y OSp e Cco Oun conpr i %
t he etgqrzg% $oqp aciflgyorngAcH zoac 30isks ane ch?ﬁd tr1ch10r acetic
CONPHdics ltr[l@ovaacf:ﬁd #8id, tﬁﬂﬁ:(aﬁﬂ,dﬁl@:)ﬁym br;ﬂbz)znesulfomc acid, p-toluenesulfonic

or gancé{cl B %Jr S%IPO%F%&Q %Sc?tﬁ ?tin%mgne%ﬁ?.pg[&QC1§r omati c

di at fii he™t I'on nmedi um conpri sing
dlrnethylfornan1de and fornan1de wherein said

76 | eacﬁ"ﬁ:nﬂrﬁceﬁroﬁ RRAPEN Meeh sail @itemsﬂgan{ph%s HBGHRGME lséited from the
am nonet 0s ne conp a
o oa e RBe P B RTRA, 0 RS e,
I ncl AtResScaTH): e dEHF,, AL Gz@]t,lﬁlﬂﬁlsmﬂébtha@h( | Ln((a?f;}sl Whele Lnisa
mherg&&m%&;d reactants are further capable of form ng

e

undesi r ol i gonmers through at |east one undesired
reacti on pathway that includes undesired

7@' | 0 ANBbdedsafod %d{fcﬁ@@tﬂoﬁﬂiﬁrm, adtbrisiod yhe g bAkd) pepviding a reaction
goner i Il zatl on react

add| ﬁ')@telél)?fnp%‘rgﬁlg one or {e epryrrole-% ({1 xﬁa\ecgargggr} 1%%%5?”%% %ermn said
as t oyrmrodechaesd r ﬂfaetlﬂfﬁmfp @pabisfof forraing meparhy finogendn fagjd-ﬁaéf‘l@ Wlum ata

said ﬁfs@ﬁ%f@&%ﬁon%&gﬁﬁéﬁs ﬁu@ug’h%ﬂldﬁﬁmfé Q&ﬁfﬁcﬁ%&cﬁ&l Iﬁfhwhﬁﬁat ineludes at
Sal

undesi red ol
r el als &y igtioy giﬁ?cgg:zgnaa? maerﬂ?]% Ope(rr% F %sed ﬁealzngag ﬁ&elﬁ% {:]l'lter ca%able of
r eac tfaroing u.ntfaﬁreﬁ Jligduersea ctifl dirst e0 wPoeition opnditiops thugpghi zf'fléﬁa%i one

Macr QeXGlh Cre 19 INW | P OR BEHeN QinGRRRIO Wi merization reactions; (b)
conmpri sing I r'st

bi s( ﬁy’éﬁlﬁwg Tu)atigﬂ- 65%191}5&# ag% R q:ltg%lg}ﬂg)ll‘efbased reactants in the

reaction medxum 20 a5 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) modifying the

porphyrinogen to form the porphyiin.
77. The process of claim 76, wherein modification of the perphyrinogen includes (i} oxidation,
(ii) substitution of at least one functional group, (ili) 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:

49



(b) a second aromatic diam ne reactant; (c) a reacting
sol vent conprising dinmethylformam de; (d) a

co-sol vent conprising formani de; and (e) an

ol i gonerization control additive conprising ext+aneous
water. 82. A process for formng a macrocyclic imne

conpound, conprising the steps of: (a),. providi a
read®} on %5 St ERTCBIPIE et deaﬁg‘?t?’ r"%btere%’i ro eé’ﬁ?f? g?f’ﬁtants are
and a secastledf antenyderphyhagdnan fiktsetaf reeaiot caditions direugh at
conpri Si e . f j ' ] enci
Feact ant ozl B30 BPtn sk PRI Rrilid Ity BBk ractont,
i M ne corfieicaid Feagtiaityiarp Subericanbimef forming Hidstigh oligomers at said
| east onegundeqior REbibLAGHHIRR thRAkiMA4stlobedindbsited alesn @thway that
| east cycl i zdati gn. rdeﬁcti ona%sr)rha gll]d, wherein said
r eact ant SR APE PEFTHEPESPEBTE S ™ or ni ng undesi red
ol i gbirer on¢ drmrrykectintg shlaastioraliseolvingtopayirpletaspdrgestapigand
pat hway thats: e HEeSetRElRSiones ke T8 nd@ldifh oligomerization
reactions; and (b) nodul ating oligonerization .
react i ond°aPnE AesHeBErrapre eﬁig% hyyrodg e ﬁﬁm%@f’t“rogé}ﬁotlﬁ‘ges“m
wat er i rilligoniekte addd Cdepapationrend i thienundesireg S oltgomere ditboe said reaction
formatio . sired 'g%ﬂ%r AVARESY: TN e P ; :
react ant 20 mgl Oégngr? Iill'f(:°lil{:i‘r%elt ug_emgIJ gg ar ari %ﬁg%? %ﬁgosﬁiﬁgégﬁhrﬂgdsmd
ol i goner Sligerradian wrvrdaddtiven medium relative to
correspondi ng unnodul at ed ol i goneri zati on reacti ons.

3. Areaction conposition for formng a macrocyclic
i n‘ér??gﬁﬁﬂ‘ﬁf%ﬁ?cog’(g'r‘}%%si ng: (a) a first dianine
r eactaant ;aldelyde;a second di al dehyde reactant; (c) a
reac{b'b ng p§.gjﬂ¥;ent conprising ethanol; (d) a co-solvent
conprising formam de; and (e) an oligonerization
cont 61 AFAPTISAS % onpri si ng extraneous water. 84. A
proc@ss faeit;f orm ng a macrocyclic boronate conpound,
conpr.i sin h eps of. (a) providing a reaction
syst@n co%ﬁ%afsg)ﬁv%’ a first aryl boronic acid reactant
and & secwhitheqs Fateigpdy dr oxy- pyridine reactant in a
reactd on gaRM e R SiaRecigith hyd eaetamkde. and
formam de, wherein said reactants are capabl e of
formng the macrocyclic boronate conpound in said
8oeachi wevesyefdi formibth e oughcyalic indesstethyinkosphinsi omgomng ompipns the
pat h% ih%) p}cwﬁ&/ﬁ dgsf_ca%{ionl eARh eothrkig@td @ikt bis(hydroxymethyl)-
reaction(s), .and erein said reacftants are further di
capaPEEYBRosPlig i5acgt 1A degiord 6‘°’Eﬁ‘f‘t}°d£ﬁ‘?ﬂ?esr"?‘“ﬂ“oﬂgahma§f‘°“ medium
| eastonficing) diesiyfetanidaetd Gnmpadd) wayreinhaid iemrtiiy ches capable of
unde?olrrz?lg tﬁé L QQ0% L %ih&@etﬂy&ﬂ&%ﬁi@%dmﬁnﬁ (D kaid reaction medium
modul at i g ol'tgomeri zation'reactions i1n the reaction
medi ity atderdl ovg desied rawshorrathiay Brt agdeoR 1537 oy dizatian reRtigne).
t he ’éﬁﬁﬁﬁe}eﬁﬂsaﬂﬁ&cﬁﬁb a® Qurtherlcapdblel o fdrRihd aedehiad tlgdnen thbugh at
trggu egsqt gr?el Jngt%h'gil r!aa%’c?orxrl%ra watt)yytha %{cﬁilders %4 etsilaegtoﬁgo%glq{aggn rga%tions-; and

(b) modulating oligomerization reactions in the reaction medium by adding exiraenous
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 fo corresponding unmodulated oligomerization reactions.
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separation of the undesired oligonmers fromsaid
reaction nmedium relative to correspondi ng

unnodul ated ol i goneri zation reactions. 85. A reaction
conposition for form ng a macrocyclic boronate
conmpound, conprising: (a) a f| rst aryl orom c acid

Sﬁggg:&g%%ctwr% g%m%sxﬁgggnpfjﬁraﬁ%? d‘r’ygi‘;%‘fﬂ:ﬁgél[‘ 'lplplosphine compound,
di metdwyhisieet am de;  (d) a co-sol vent conprising

for control additive
corrpalsna %ﬂn§§gréﬁ%%ﬁg &%h%ﬁ&§£%%%%hﬁgrldlne 86. A

pr océﬁssefcéﬂdafoéﬂﬂm drgiee RASERoCy Cl i ¢ cal i x[ 4] pyrrole

CONMP @YY A thactia PEHMehtebiigsing Ginfhpemadide; (2)  providing a
reac@%on S stancong(kgan%Ea flrst ket one reactant and

a se FPSPEPTFEACTERT > h a reaction nedium

conpis) si sigokirgioh yinaclatdiiinedemprivale tderravd Ve wher ei n

said reactants are capabl e of form ng the nacrocyclic
cal i x[ 4] pyrrol e ound in said reacti %ﬂ1tesof(@
£hr odgAosEs o ST, TSR %1’?‘%%8?“?1’8}\“% 3&%}5&9% at P

i ncl l;ld;@ﬁm@fa réaetcmt syaanc banzeitihon firse diemine nfpsidnf andgmepcond dialdehyde
Mher Hafat ﬁreaeﬁo%%&e@ﬂmﬁ%eﬁg LRl SRARBRAE whcid AT Blois o

undesire oners thr east one undesired
r eaccingble Igféfommg,thp IEErOsYRAY %@Sco@pﬂ*g% jnysaid reaction medmum through at

0: | QB hZAtilea E‘eaﬁtféﬂ@ithmf‘bhat iﬂﬂﬁ!des fthiastrepaivdtiad temgfon(s), and wherein
OIgO ri zati on aCtl t.he r e
S TR
as t endegickd ceacfior patltyap rihay findudes uadeired Pb@ﬂ@ﬂ%ﬁ@%h@?%lﬂfﬁy and ()

sai d foBR&khe r&héorrﬁﬂ%w rebPlors 84 e QeasBRHiRfun0y 2Qfing Bracnous water
undesired oligonmers fromsajd

ctlo
r el atiiy herrercld PELFo AUPNY TEififD Ao raPb g B .“@%ﬁ\%? ISP Py i
reac tréa@tﬁﬁs and/6r to@edﬁ&&é}iataﬁdm of trepadskitel] okgofnens frbwp said regption medium,
”H‘” o4 %{ | Gotd 3&1&%%11%84?@?9%9:&&;9@” sing: (a)

CO]‘I‘ESpO
a second pyrrole

tone rea%%‘
react ant ; (c) a reacting solvent conprising

&b mtm%hﬁ&?&oﬁﬁbsﬁﬁn for (thin@a SRcr&cH1M @hibe @APPIMG SbEising:

for rslqwé %2 gn ol i gonerization control additive
conpriP& 5y SBRYF ¥A4Bhs water, 88. A process for formng

a rrac(bmyaphdrbal@ifdex{aﬂi]mpyrrol e conpound, conprising the

st eps(c)ocxfr acér%)solvéﬂ{&\ﬂpgéiﬁkgs&ﬁncﬁeam ion system conprising

a first ketal react ant ‘and econd pyrrol e reactant

in  ddyageelVEheoRBaTReP ’lag‘?ng di net hyl acet ani de and

f or mum) £ eligonbeatintosnl sidtieaainantis exemeous ageabl e of

form ng the macrocyclic calix[4] pyrrole conpound in

sai d reaction medium through at |east one desired

Beact 4 oropatiniaynithamappryplisdeosonale cprReSEd Ceraficofrrs of: (a)
react r%@a reacﬁ&fjsyy’eﬂﬁ E&hphisingh drst 8AGbBAL Scidfetetdntiani Aaecond 2,3
Capabcliﬂ?yd?oziy- pyridine geac qelg Iarreegchgrl Im%é)ngg %mﬁrﬂ[ng L@H&tﬂ}lme’té&de 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 medjum, 50
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| east one undesired reaction pathway that includes
undesired oligonerization reactions; and (b)

nodul ati ng ol i gonerization reactions in the reaction

medi um by addi ng extraenous nethanol into the

reaction nmedium so as to reduce formation of the
undesired ol igoners b sai d react ant s nd/or to

r eduBetosEfse Emairm ot ¢ %‘/en wndeirat SHEomers Vi g8 rETeEm P PaHe g reuce
I eac tdp@ttion GEE uiitesited blipbintte frbo sa@cmeatoa@prowdlm gelative to corresponding
unrmgnqm%‘tﬂ%gd@ L&%{I&[oh?e@&do{?sn reactions. 89. A reaction
conposition &F Form ng a macrocyclic calix[4]pyrrole
compound, conprising: (a) a first ketal reactant; (b)

88, SeaQnGkd)bhsBod ﬁﬂﬁhﬁﬁg & mdcfpychc botdatt tohghosimal c\b&;ﬁﬁsing:

conpr, Eil)gﬁﬁ'gm%?f%cx‘“ 1ce Ealqtm de; (d) a co-solvent

corrp e; antd (e) an oligonerization
cont Wk seaetdi2t3-diy donnpyidiiengetentt r aneous net hanol . 90. A

Pr 0CE$ 8 reh@he £0<Neﬁﬂc&9p1@m ele@GNGlatnfieCr OWN et her
conpound, conprisjin teps of. (a) providing a
r eact 8" %"§/V§{‘téﬁ’i“?fﬁl?gfq“§?lﬂge %'Pdfl rst diacetal reactant
and &) sedighterditao ednoliaddétiveceapiagtxtpmwos wagagkjoppyridine.

medi um conprising acetonitrile and formam de, wherein
said reactants are capable _of form ng the macr oc%cl ic,
86t oW FBACPS ﬁoré@wéaﬁ&crpwclscaiﬂaf[ﬂ@geleucaw%mmﬂﬂsww Tk ot (@
at | %i%SiHm@E%aaﬂﬁ bysth cbﬁﬂﬁ;tng@lﬁxspmdﬁmyctinhﬁﬁ aistvotdpasle eebctant
lr Sgi%nac élné{lflgéd;w%'? %oﬁxgﬁs?% %lf abet 'Ig edanmer eh%dglﬁgrgn said reactants
ol i gereamblk f Heghe &t ma¢reca§tc cdw@]mdle §Pm1@dﬂdrléa%‘i feaiion medium
pat h%gﬁ Qﬂfeas! %ldgﬁ%re%&?ﬁdﬂvﬁg tHd InQQIE £t| Igaa:tdyélﬂaiwn reaction(s),
reacti ons; %\ atln oI| msrl 1ON e through at
r eacﬁ?%‘ﬁ%erﬁi%saf%’@aq té@fe %m e Oth? Ehous e
acet oag ommafmemmbn pathtway mhenchﬂaomdmdmhmmmatﬂsme@smw and
tor ?t%ulgc%ufa rg‘;hz&{on 1&%&%9 desi: rr%gnon%édgﬁflﬁj §ddﬁ|¥ extraenous

sai d ‘react an to reduce separation of

unde s¥afe dticolhe tfé‘ﬁ'é?l @eﬁlla-ramf)saaﬂ:%red%&éﬁ’ﬂeﬁ ohde P’Eﬂ“ﬁ“d oligomers by
rel ats!u?!' %a&t@nscﬁfdfoﬁ&pﬁﬂ'lQb Bparhiing Weadnediral diganes fankiid reaction
Lg??t 181111 rsla’%\fe 6%01'%%%%&?11% %nr%%gptgé ohﬁonqg}xz% 90§1 refangoE@ ng a

di acetal reactant; (b) a second di acetonide r eact ant ;

§£) qﬁl. eR8Gd doﬁlgosﬁﬂh Y& A B0 ARk dr&tl dhe cﬁﬁﬁ%;@ﬁbi& EdnlpBind, c()ﬂﬁmsﬂng
co-salvent conprising formani de; and (e)

ol i gdmdiFs BHISHF*Et r ol additive mixture conprising
ext r gnecusnanevbmactand met hanol . 92. A process for

f°r m(&%fu%ctfx%%!ﬂlm%t &ﬁ:ghén%%nﬁéﬂ%%m&e conprising the

Ing a _reactlon system conprising
a pepiﬂ)acte-wléeat@wnmgaf%@%% t hi oester and t hi ol

t er meyah oligheuHRSon dBnt] §RAeE dopprisigdkttmrodoRper Si ng

sodi um phosphate, wherein said reactants are

88. A process for forming a macrocyclic calix[4]pyirole 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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53 capable of formng the cyclic peptide conpound in

sai d reaction nediumthrough at | east one desired

reacti on pathway that includes at |east cyclization
reaction(s), and wherein said reactants are further
capabl e of form ng undesired oligonmers through at

| east one undesired reaction pathway that includes

unde iast euk @msgwﬁwmﬁy thgdd uidﬁﬁlgdemgﬁ ah%o&enzatmn reactmns and
nmodulggt heia dgenRiiteattonnt @At irattin i dediueby ello | eaimenous

medi um b ad bﬁ‘ﬁgacextr enous ghlle&ghfgm%ml{c%{g %&Qﬁedohgomersby

react“"fe U WS oY@ dfuce T or mat | on

undesiid wictaﬂts gofve fosrednge s@ﬁrdhqﬂeéél‘teaﬁtl@“eda%’é?ws freyn said reaction
r edu%%dﬁl% @xte'tcpd’ﬂwrr Fporldh]@ kRS sled 8 o8P eRGIohd. oM sai d
reaction rre I um ative to corresponding

umodul ated ol i gomerl zation reactions. 93. A reaction
$£onp QSJeidti&fboﬁ@dSsﬁfoﬁ) forfonginga Mydcydic paipkimtacle g:mpgmﬁcgomprising:
conpr,i s pepti de reacant flanked with

t hi od¥¢d) sgket% ?%%an@ term nal groups; (b) a reacting

sol vedbia seagnppisiesgetatdi um phosphate; and ( (c) an

ol i QC{EﬁFaﬁéa.Z,@Igls&Genﬁ&ﬁﬁaﬁ@Ag cﬂdﬁiyﬁabetﬁmﬂa, xture conpri sing
ext raneous A(process for formng a

bi cyc(li)iacc"'s?h"%‘é gﬁp’flﬁ?ﬁfﬁ PRR onpound, conprisjng the

st epSeh ohgoal)anzapwwntd}i argitiae m@ftﬂig@ﬁff@%lﬁ @8 pri si ng

a first (imdazol-1-ylnmethyl)benzene reactant and a
second (brononet hyl )benzepe reactant in.are

AR UPBETTHFT STHEE a&fﬂﬁ*@ﬂ‘i@‘i TOTHERT GUPRHY oD *Slﬁ%@lg steps of: (2)
wher e,jr&lcﬁ@ :dreﬁ(ﬁlaﬁ: banhsoapiing apiks| dacadl radrertiapda sdsend diacetonide

?r:gg?/ Eflﬁﬁll f t m a 5 c%%r? RF&ME !:dn%b'iﬁgw LONRANARH fofnafifde! d;vlfe%ﬁfsﬁiﬁ Qﬁctants

east one desired reaction t dium
that 4m eapeidesf farming Be e eyekc, HPW L FRG SaRROPRhiE S “éaﬁ o medi

wher ejRugalt Ghakt %ﬁ@&e@%d&ea&ﬁcﬁi Ifatblﬁviyl'w:it inctudlgadlo least oj?chia(bpmeﬂgon(s),
:-Jggits %nrggéjhﬁlg##%agga%t%gi are ; ?r c%]geag e L?%gps nrugé~I grgﬂ{ﬁqg %11 é'oﬁigrs through at
ol i gon®t breahdegired rEaedn |p@hwgay 1hefh gml(:c{iy); upAsHEd Q%gowﬁ'lzatmn reactions; and

ol | gog;? Hoﬁ&l&ting r?)héc%@ﬁ&a‘h@j{]&acﬂoﬁk fhee fa@@i@ﬁ Irr@ﬂiurli’[&@l Adfnd) gxtraenous

addi ng” extraenous bronmde into.the r
as t o2ceiopgrid @ethaiohizo hgreastion ‘H%h“lﬁ‘h P ?,léa irt]orr%%h Hfrrhebaﬁesued

said megaﬁ,traa;t Gidaadhas ariier Peduceemsapar ot @nﬂemﬁd oligqgers Yom said
undesir Angﬁ) MBS o 581%55‘0@131% ﬁﬁﬁ@lit&%h@@x@hkﬂﬁbn reactions.

rel at [¥¢ lm{‘o correspondi ng unnodul ated ol igonerization
reactions. 95. A reaction conposition for formng a

kj;CY Clal Eachidhl cgﬁgdaﬂubzum boikeoneapphuacyn cienpensisng.  (a)
I m dazol -] -yl met hyl ) benzene reactant; (b) a

i rst
seconéa)eéifsb%ﬂé]t‘ a')"tbenzene reactant; (c) a react | ng
sol verd) acaompirdissttorgdedeactmst hyl f or m am de (d) a

co- SOl EBe BN il EaLARRIaNd (¢) an

oligonerizatron control additive m xture conprising
ext r ak@euesByBFORErsgFormaniSs 8% ss for forming a
NBCT 0GyChi Glidomeiiatie eaupbudiiive cumprei simpgsioh exieneqys agfone and

methanol.

92, A process for forming a cyclic peptide compound, comprising the steps of: (a) providing a
reaction system comprising 2 peptide reacant flanked with thioester and thiol terminal

groups in 2 reaction medium comprising sodium phosphate, wherein said reactants are
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providing a reaction system conprising a reactant

havi ng a carboxylic acid and an ether 54 term na

groups in a reaction nedi um conpri si ng

di met hyl f ormam de and fornmani de, wherein said

reactants are capable of forming the macrocyclic

| act one conpound in said reaction nmediumthrough at

| eas tapaiieoffesiingiie pxshie papity compRRY! SEH A20508 eﬂlef}’a@ghfa‘tgh at least

| east,ye &yl kkétoh 95{11\5@%& inQ1deS M, lea&ﬂﬁcliﬁhﬁﬁ Etlacﬂxoﬁ(@l, ghd wherein said

reactants are furt able., a rmn
ol i g&eeEtErs B, @Eﬂ?a@T Ofo%’%é‘ %cé’red i Omers ggt(s:l teoqe undesired

pat hwaytioh hathwin thiuiddsies natsgicd @dgon@wag@rr@lﬁqﬁzlﬁt ialejin(b) modulating

react| %gl%rxzaﬁ&dreécmns Py ke@&tﬂoﬁ‘ Qled:?tluﬁ 9395@{11 2alabdbs thmphenol into the
re aC |

n the reaction ext ous
met ha‘i?ﬁ'étlfmln?ﬁi@mt FPeaSrt%é‘“élP‘?e&ﬂmﬁ%‘l?l #rﬁ‘e %‘8‘“5‘% ‘?g“?eésd sén redctants
f or mahd/@n0 reﬂtgc/e tsé'p&amdﬁﬂie nsddsiel bigone:s ﬁob%,saxé ﬁladion (rjnedmm redlatlve

reactants and/ or t rabign of the undesire
ol i gdt ??érF?oﬁ[b}ngr‘ﬁm%%dﬁﬁ{e gggtgf%%% %I&L? m relative to
correspondl ng unnodul ated ol igomerization reactions.

A L8a61 do%os@tf%ﬁpcﬁ) $drihin® B cyloBY peptiie BhnQuial, corpriveycl i ¢

actone compoun L.gnt having a
car bdRyHPeRid ng’@fwam gﬁlﬂé@ﬁ’%&r & %r'hgiﬁﬂaﬁnmg%g ﬁlgy (b) a
r eact(b)rngessmig\sﬁmm cowpsiissodigm phospdethyzhd or mam de;  (c) a
€o- S !r;}élg Bﬁgo&gmﬁénsthI éd@ﬁxmﬁz cozﬁﬁﬁimﬁ ShtrafMdus thiophenol.

ol i gonerization control additive m xture conprising
extraneous nethanol. 98. A process for form ng an
aryl en go&gmmlh&ig& HiBEllcaf el ien-tukepampond compising tha gteps of: (2)

t he st ep (ﬁr& 2 reagtl At D O éﬂh{;%ant str(m&qr}lrﬁéﬁﬂ)%b&ne reactant and a

conmprigi yne r i'n a reaction medi um
conprsesnthg (@@mmngm@bqupoﬂéw@gtnem WA erlgacHong g fagdium - comprising

react cﬂﬁl&h)}@m%ﬁﬂﬁ%@ac@&mef Qﬁmlmgmtrb@taﬁg wk eip@bie atfhymlmrm:ychc
macr ocycl I.C conmpou eact. o

a1 oo geRrperod i PlSRAh TR el B B rasion
at | epsiwagihed ihchaltd o ifeast ea:@zanqn:(es:)wn@amd whespie Pﬂ\*fl 1gagfagts are furtber

r e aCt ant o? ’F}on&ﬂé Hﬁ@aﬁre@ﬁ%@:ﬁérﬂhﬁﬁgﬁa@fem 59 ubRERS teh&idn pathway that

cfgrigable
I ou | east one un r
pat hwaglucteh mdeqmﬁ P%@?‘%‘i‘?&é@ﬁc’?c’éﬁ g W@Ea]tl %go%erlza‘non reactions

r eact inGRSreacaftméddm deddhgtext@nounbmgxﬂmﬂq thatdagion medium, so as to

reactiQns._in the ) D
2_ put Vﬁ & formation ft hé r11§%sér gﬁ%lr gng]s?nﬁ' regrgsgi‘fasggc%j%%% {ee@ﬁ WSation of

f or nathe omlesded plizomen @@@lsﬂéﬂ’a%lpﬁl peri pedatpyg toLgprgpondng s unmodulated

r eact @%ﬁenzgﬁy;l/r&&l&,p reduce separation of the
undesired oligoners fromsaid reaction nedi um

relative to correspondi ng unnodul ated ol i(gorreri zation,
regact AQastion@8mpoitiviechingng addeypisSintdpzoliut-Brked euppiig, cgRPrisng:

ar yl 05 g{{@x zﬁﬂeyzg&ﬁﬁ}a&&&le&&a&@npound conpri si ng:

ne reactan (b) a reacting solvent
C 0 rrp rige ﬁegor@((jg_rqmomemyl)benzene reactant;

(c) a reacting solvent comprising dimethylformamide;
(d) a co-solvent comprising acetone; and

(e) an oligomerization control additive mixture comprising extraneous bromide.

96. A process for forming a macrocyelic lactone compound, comprising the steps of: (&)

providing a reaction system comprising a reactant having a carboxylic acid and an ether
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(c) a co-solvent conprising nitrobenzene; and (d) an

ol i goneri zation control additive m xture conpri sing
extraneous 2-butyne. 55 100. A process for form ng an
aryl ene et hynyl ene macrocyclic conpound, conpri sing

the steps of: (a) providing a reaction system
conprising a dial kyne reactant in a_ reaction ned um  id
conpieiiah groupp iv1® réagion BidRmSs e grifga Uiyl %ﬂ“&%ﬁpﬂﬂ grmgide,
f or nivigeid bl ﬁﬁdjdn&l’h&: &taib}ﬂ’t}flf&ﬂﬂg tisastcoeyit lactonoppend in said
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reacti on I zat1 on
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Lﬁg:tglfgglgnggtlpqgg%%é%qszr a(‘ét | ocqe}.léa%at ofﬂr%%%enzatgptn 2)1cgcc):ns YHGS reaction
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undegigewers offPHostd s MBS0 aPlifda CHAHE s 0arfarEPotiss ¢ B‘H‘ﬁ’g‘é}a e
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reaction nedium relative to correspondi ng unnodul at ed
ol i gonerization reactions. r 101. A reaction
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corrp(d)Sbmg:lxemtcbmmsmgﬁmﬁmhdﬁ:ymﬂe 102. A process for
f or 'chggn & Q?ﬁ&f QAEVGhde1 SRARAMAGre c&mﬁé SRS odshRtsiePs

ovi di ng a reaction systemconprising a
f| rst di aI dehyde reactant and a second di ket one

ggeac taaidceds rfor&omﬁx%%tah@dﬂe B ghiyldiB 6erpyclis bd’flg:ound comprising the steps
di met gﬁzlt);p(r)orlr} ng a reac 5 fst%an?% g{%ﬁ %ﬁéﬁ ﬁl.atﬁz@llc 91 a reaction medium

reacf cap a macrocyclic
conpoumnising CEhiard m@ahﬂnlz@n, Wl'emnuﬁﬂ tehtiastig hapakle Pféﬁ’ﬂ“gé“ﬁ’éﬂ lene

desI .6 gﬂegggltaer cl&aé Emﬁd ﬂe&qwgaﬁm@mu@m least one desired

C|IZ on rea tion ) ereln sa J
ar e fresptioR @pth@gtptgg [igeludgs af E?FWW&RHWO‘@@P‘F@ EBTI wgcg%F reactant i3
thr O@ﬂera@apib&a& fofilfy tiiliedSd bigdmers elaaizh an lepeh tohanandedinhd teaction
| ncl Udtﬁv?}rg lsinrc egesmmlt 1:%5 r !)Ié%éx 1056?5%30 Sandarﬁg g‘x{%)iulatmg

modulP4 Shar 75t on  rreac e reaction
medi wiigdneriztiet wgctlewtm Moo e Priddog Fféfacf%sa%‘?‘i%ﬁ frfo the

”Fdl %R:tlo%q%e@fnmt deﬁseig Y&Rcd BB ﬁﬂh&fnd&sﬁ&i slackest byeshid reactants
ol i goners sai d reactant /or tore

separa¥dn “’S‘FCE FTP@“HWU"&&G “8%“5’3 R & 0?“rs%lrgnresa &Oa medium, relative
r eactib afvespmeingrapmodalagtiicligmedptiaqoraci@spondi ng

unnodul at ed ol i goneri zati on reactions. 103. A reaction

conposi tion for formng a macrocyclic rrpou
2onpra gpqq@on cc(ugg)mgonf o sforngineg Py & elt}g acrocychc compound,
comprising:

" (a) a dialkyne reaciant;
(b) a reacting solvent comprising CCly;
(c) a co-solvent comprising nitrobenzene; and

(d) an oligomerization conirol additive mixture comprising extraneous 2-butyne,
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(b) a second di ketone reactant; (c) a reacting sol vent
conprising dinethylformam de; (d) a co-solvent
conprising formam de; and (e) an oligonerization
control additive m xture conprising extraneous water.
56 104. A process for forming a macrocyclic

sor ci nar conpoun risin e ste )
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ol i g}éﬁ%ﬁ%b@o%%a?dﬁ[ngeact ants and/or to reduce
separation of the undesired oligoners fromsaid
IUEaCW Eb@ctﬁﬁcﬁoﬂlﬁcbsﬂfoﬂf&t IFfRink QanC AHIERS Blﬁﬁﬂleﬁkg rrlzlﬂ’ﬁ@'dlw air@dund
ol i goner.i.zati on reactions. 105. A reaction comnposition
for fOPHMY a macrocyclic resorcinarene conpound,
conpfe) sdiplyne raglinta first al dehyde reactant; (b) a

Sewa;s*a;egéﬁggdlmdco&gﬁ%mcb, 4 a reacting sol vent
conprisin ormamde; (d) a co-sol vent

conpk &} q%lgmﬂf‘e%zwﬁf@éol aﬁ‘ﬁ*&)"e(@)w&PPHE’FIFIWFE%WB%W’BWE

control additi ve m xt ure conpri sing extraneous water.

lﬁ%t eﬁopﬁ(gcss(s(a\f rhﬁ:lml}g Crg%oca E% cmué%)unJ n.¥pnsm% hhe ste]es of. (a) o;Frowdmg a
(a) prdiendishy @mpesnsta fow d@idsltyeémeempmd@a sn@n@adlﬁfﬂtvrstieactant ina

trit maéiﬁﬂ ﬁl@(ﬁgth Qdmpr S8 liABhy BRI SRE BRLhmidel @lﬁﬁﬁn sald reactants are
heterot rro reactant 1 n_a react| on
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t hr oug east eS| req reaction pat hway

i ncl mafé@n aethwya@e‘f 1@%1@? yaglesingh oFgomeHFaty @7@‘“0% aﬂdv&% Flé‘ih‘ﬁmﬂg
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undeséagti%g m% | oere rs%o eIAuce h atn of de%f;]e% ll}ig%?e?sl lgy sqm reactants
reaction pa Trnat esudm od

ol i gewér itzmdico spppretmpf @ﬁsndem@joltgbl)wﬁﬁara s#id fepgfon medium, relative
ol | gQIRfrisgHding DnhRaeld ARBmerizich Rectogact i on nedi um by

addi ng extraenous water into the reaction nmedium so

as to reduce formation of the undesired oligomers by

19ai d Arreatdnraningosgingfopfortiog  meucElis epwratl] @mpiiding:

(a) a first dialdehyde reactant;

(b) a second diketone reactant;
(¢) a reacting solvent comprising dimethylformamide;
(d) a co-solvent comprising formamide; and

() an oligomerization control additive mixture comprising exiraneous water.
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the undesired oligoners fromsaid reaction nedi um
relative to correspondi ng unnodul ated oligonerization
reactions. 107. A reaction conposition for fornmng a
macrocycl i c heteroheptaphyrin conpound, conprising:

(a) a first trithi ophenediol reactant; 57 (b) a second
l'inear heterotetrapyrrole reactant; (c) a reacting

sol vent conprising dlnethylfornan1de (d) a

2 SOl H6dabs GODTAeS Iﬁ@rd‘cgaﬂmmmmmnan@m@@)i egfpprising the steps oft (2)

ol'i gomer i zati on con oAb tidHe £1a6 OB ai s8dofresorcinol
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macr icC aronnatlc hi oet her
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| east reaien mmﬂers Fqlaéliﬂe e é‘ﬁl‘f‘fﬂ"&‘ﬁngd’&{“% H%\{“emag"“] & gﬁoms

undesired ol igonerization reactions; and (b)

nodul ating oligo ti on I [ Sonfp8 38 doBfising:
(BT U RgEoRGRIPRR bt A %%ﬁ"%%‘l'lﬁgﬁsé’f“@rr??g t he ising
react ta@glﬁﬁm’dehmresaams to reduce formati on of the
undesi_r ed oldlrgogﬁgisf sal d reactants and/or to reduce
separ P &R e undesired rs fromsaid

r eact l(coarqa@dgmﬁnmﬁtsi“%@@@y&?%@g%ondl ng unnodul at ed

ol i gog;g ngﬂtwegtrboﬁlﬁﬂ,ﬁ{glf&mamd&&m A reaction conposition

for f a _acroc c hRkusSidlef, one
conpodHd® DIIEBIBFFHF‘?‘? ?%‘ aflgi we s‘tﬁnl}él?lg?ﬁ%ophénole

reactant; (b) a second bi sthl ophenyl et her reactant;
(@6 af egrfégsl f&&oéﬂ% %Qﬁ&ro@ﬁﬂ@ﬁekeﬁdh&@phﬁmmum(, gk)mpasmg the steps of:

sol'VB nprising dine e " Fhd a secon
o1 1 QOO EI FEm QRIS Tt U R ¢ %ﬁagg@e i

ext I anged Setbrbicsphrenoleactst in 2 TGCtoA Hﬁlﬂl@@é‘g@l"fs’é‘ﬁ dips
macr oc cI | c d| e}/rl ti N %&@ﬁtpo&w a&lﬁbleomoﬂdﬁﬂng the macrocyclic

conpr I rovli, t
syste mewmhmtapgyrmg:mapqupc} @tsaié Fe&%i‘.%’b B Fm r1190u gd‘.q:?igc é)lil:up&abﬁltred reaction

and a ..86aPMme: e i heaat raychtaﬁaaeaca@r@),rae@wtl%m sejdrpeagtants are further
react| O D bieo fonming UndBsired 01&%&!&1&5&%@@%@6}1@ uRagred reaction pathway that

capable 0 fonmngun itk
includes undesired oligomerization reactions; and (b) modulating oligomerization reactions

in the reaction medium by adding extrasnous 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 a macrocyclic heteroheptaphyrin compound,

comprising:
(2) a first trithiophenediol reactant;
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di met hyl acet am de, wherein said reactants are capabl e
of formng the macrocyclic dibutyltin dicarboxylate
conmpound in said reaction nmediumthrough at |east one
desired reaction pathway that includes at |east
cyclization reacti on(s) and wherein said reactants

are rther 1lg undesired oligoners
thro{?gﬁseg?nd ear e%ﬁoﬁegrapw 81§§?aclr;{]e reacti on pat hway t hat

i ncl @H@@ae@nmyﬁme@HMIn@@w@hﬂﬁ?aﬁm' reactions; and (b)

Modudny Ldgiver: bGREiIE Rathdndd; &@act i ons i n the reacti on
medi an by addi n extra&?tous acetic .acid

r eact®! B ‘ﬁ%’%ﬁr% Wy emllxé'ﬁﬁ%oglpf‘%rfgl%?ﬁnaoﬁls 8'?tet he
undesired oligonmers by said reactants and/or to reduce
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reaction ngl relati've to corresp on|n unrm
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for feofnd Bighlapﬁmcatmyedotaﬁz i luteydtivn nnediumambmxrylhgttenzene and
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reac sacetate reactant;

(c) thiccercuifmg cormovehin g rﬁﬁ'mog g Moyl Belfrsiotng desipdppaction
a COpAihay @t inQMER 16kt Yc1 iR tatoRE)R4na Mhekein saamac(m)s apTurther
ol i goner i Z?tl on control addi t'Veat‘anétu e

extr %R%%?Jg QUDIE iy B%P 811gom§r§ hrough one undesne reacﬁcb ac-lhway that

includes undesired oligomerization reactions; and (b) modulating oligomerization reactions

in the reaction medium by adding extraenous thiophenol 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.

109. A reaction composition for forming a macrocyelic aromatic thioether sulfone compound,
comprising:
(2)a ﬁ;'s;t bisthiophenol reactant;
(b) a second bisthiophenylether reactant;
(c) a reacting solvent comprising benzene;
(d) a co-solvent comprising dimethylacetamide; and

(g) an oligomerization contro! additive mixture comprising extrancous 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 info 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) a first dicarboxylic acid reactant;

(b) a second dibutyltin bisacetate reactant;

(c) a reacting solvent comprising chlorobenzene;

(d) a co-solvent comprising dimethylacetamide; and

(¢) an oligomerization control additive mixture comprising extraneous acetic acid.
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