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Abstract

Four new series of symmetric dimers derived from lblasic heterocyclic oxazepine core were
designed, synthesized, characterized and investigat liquid crystal properties. The chemical
structures of the prepared molecules were chaiaeteby infrared"H/**C nuclear magnetic
resonance spectra and elemental analysis. Therrogkmpies and mesophase textures were
evaluated by using a combination of differentiahrsung calorimetry and polarized optical
microscopy techniques. Most of the compounds etddhinonotropic liquid crystalline phases in
cooling processes. The effect of the spacer deaigth and terminal alkoxy chain were studied
for the influence on the type of mesophase formgdhie homologous series of compounds.
Lower members possessing the methylene spacer atetmanal alkoxy- chain favoured
smectogenic properties; those derived from mediuathybene spacer with terminal alkoxy
chain favoured nematogenic properties whereas migecderived with a higher methylene

spacer with terminal alkoxy chain members did aeblir any liquid crystalline properties.
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1. Introduction

The simplest form of oligomer liquid crystal is dinc, in which the main part of the
molecule contains two rigid mesogenic/non-mesogenits connected via a flexible spaéér.
Several classes of dimeric liquid crystals have nbgeepared, studied extensivebnd
documented.” They have attracted enormous attention duringpiéist decade due to their
interesting liquid crystalline propertis® A dramatic increase in the diversity of molecular
architectures comprise rod-, disk- and banana-shdpeved dimeric and oligomeric mesogenic
units.  These units are known to exhibit LC bebawiwith supramolecular structurgs:’
Imrie’s review illustrates that the structure-prageelationship of various dimers/oligomers and
the dimers themselves have attracted attention hay display an unusual interesting
mesomorphism different to that of the corresponditmomers?  Furthermore, they have the
ability to act as model compounds for semi-flexjblmain-chairside-chain liquid crystalline
oligomers and polymerS. The majority of the symmetrical dimers possessogesic/non-

mesogenic units which assure the mesophase wiibltespacer.

The effects of different spacers on the mesomorginaperties of symmetrical and
unsymmetrical liquid crystalline dimers containiatkoxy-, cyanobiphenyl- and naphthalene
systems are reporté#*? In connection to dimers, an ether linkage betwtae mesogenic/non-
mesogenic unit and the central methylene spacallysaroduces nematic behaviour, whereas
an ester linkage induces smectic properties insysten?’ It is generally observed that
nematic-isotropic transition temperatures are higsecompounds with an alkoxy chain than for
alkyl chain derivatives with the same total numbkcarbon atoms. This difference is attributed
to the higher anisotropy of the molecular polariltgb expected for an ether linkage in

comparison with a methylene groti.

In this regard, there are few reports which de#hweterocyclic cores held by methylene
spacers? To date, a large number of symmetrical and nonrsgtrical dimers have been
reported with conventional aromatic cores, butehexists a scarcity of heterocyclic ring derived
dimeric liquid crystal€®®  There exists one report of molecules that mithie Archaea

domain which were constructed by tetraether glpidlanalogues. This study inspired us to



explore the preparation of rigid blunt end derivedzepine heterocyclic compounds for LC
studies. The idea is a very similar approaci# shown by Plusquellec et?al.

From a heterocyclic chemistry point of view and ttoeir applicability as liquid crystals,
we have studied the oxazepine heterocyclic ringesaduated it for LC property with exhaustive
chemical structure modificatiori$3 The oxazepine heterocycle by itself hardly exkibiy LC
property in many of its derivatives due to its umgentional size of being a seven membered
polar heterocyclic ring. However, due to the esgythesis of the oxazepine heterocycle, we
were interested to extend the work to achieve esterg liquid crystals. The liquid crystals
would then possess two oxazepine heterocycles vdreltonnected and terminated by flexible

alkylene spacers to attain low transition tempeestu

In this article, we present a strategy which repdie synthesis and mesomorphic
properties of a new series of heterocyclic oxazegione ring derived symmetrical dimeric
molecules in which a flexible spacer ranges from @ - 12 carbon atoms and a terminal alkoxy

chain ranges from n = 6 - 18 carbon atoms.

2. Results and discussion
2.1Synthesis

The preparative pathway towards olntgititle compoundd-34 is shown in Scheme 1.
Imines 1la-g were synthesised via a condensation reaction imm#las manner as reported
earlier®® Compounds2a-g, 3a-g, 4a-g and 5a-g resulted from Williamson’s etherification
between imineda-g and various:,w-dibromoalkanes ranging fromgB1,Br, to CioHo4Br,.303*
The freshly prepared compounda-g, 3a-g, 4a-g and 5a-g were subsequently reacted with

phthalic anhydride to yield the target compouiiel.
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Scheme 1. Synthetic pathway for symmetric ethensatoing the oxazepine cove34.

Table 1. Thermotropic behaviours of symmetric oxazepinevdéves7-34.

No n/R  Heating scan and Cooling scan (onse€t Anin, [°C] / AH [kJ/mol])

6/6  Cr126.1(70.10) | Cr 94.3 (-55.23) |

6/8  Cr130.4 (76.13) | Cr 98.7 (-44.20) SmA B16.22) |

6/10 Cr134.8 (59.20) | Cr 87 (-83.45) SmA 1038.23) |
10  6/12 Cr137.1(62.14) | Cr 84.2 (-70.90) SmABBL(-5.67) |
11 6/14 Cr145.2 (42.67) | Cr 89.3 (-42.67) N BLF7.11) |
12 6/16  Cr 95.2 (20.32) Gr151.8 (88.43) | Gr93.6 (-34.41) N.23.6 (-6.20) |
13 6/18 Cr 93.2 (14.60) Gr161.4 (48.09) | Gr78.1 (-20.22) Gr120 (-52.20) |
14  8/6 Cr132.5(25.60) | CB9.2 (-44.11) |
15  8/8  Cr137.6(48.90) 1 Cr 94.3 (-33.43) SmA B185.76) |
16 8/10 Cp82.1(21.45) Gr143.78 (19.00) | Gr96.9 (-24.62) SmA 121.6 (-7.20) |
17 8/12  Cr 89.4 (37.61) Gr147.39 (52.37) | Cr 87.7 (-29.90) N 118.1 (-5.76
18 8/14 Cr91.3 (25.51) Gr153.40 (72.29) | Cr 84.6 (-23.40) N 111.9 (-7.BO
19 8/16 Cr94.8 (27.18) Gr162.71 (50.35) | Gr72.8 (-29.14) Gr123.2 (-42.15) |
20 8/18 Ck 108.9 (50.31) Gr167.64 (78.28) | GI86.2 (-25.46) Gr135.1 (-31.83) |
21 10/6 Cr131.4 (48.31) | €86.4 (-28.10) SmA 108.5 (-6.30) |
22 10/8  Cg 136.5 (60.27) | €O1.8 (-37.41) SmA 116.6 (-3.69) |



23 10/10 Ci92.7 (23.49) Gr140.6 (32.11) | Cr 88.6 (-22.60) SmA 109.8 (-3.49

24 10/12 Ci89.7 (22.10) Gr149.4 (21.79) | Gr85.4 (-19.78) SmA 113.7 (-0.86) |

25  10/14 Ci98.2 (34.67) Gr156.5 (60.19) | Gro4.3 (-14.10) N 118.5 (-4.30) |

26 10/16 Ci116.3 (18.94)Gr163.7 (24.18) | G182.8 (-45.31) Gr121.7 (-29.28) N
138.6 (-4.50) |

27  10/18 Cj119.3 (48.29) Gr171.6 (66.14) | G193.6 (-39.76) Gr128.6 (-48.25) N
152.6 (-2.89) |

28  12/6 Ck81.2 (26.50) Gr142.5 (19.30) | Cr 87.6 (-26.75) SmA 103.2 (8.6

29  12/8 Ck 84.6 (28.10) Gr147.4 (33.20) | €#3.2 (-52.18) Gi93.9 (-15.64)
SmA 116.5 (-3.78) |

30  12/10 Cjf96.4 (15.45) Gr150.5 (17.39) | €B2.3 (-67.20) Gr103.7 (-18.07)
N 128 (-4.79) |

31  12/12 Cj112.8 (19.44) Gr154.8 (19.78) | ©73.5 (-79.20) Gr98.7 (-48.85) N
129.4 (-2.82) |

32 12/14 Cj118.4 (14.66) Gr163.3 (29.41) | Cr 77.3 (-46.30) Gr107.4 (-14.55)
N 130.2 (-3.74) |

33  12/16 Cj123.8(28.76) Gr168.6 (31.05) | Gr83.4 (-39.76) Gr114.3 (-18.90)
N 135.6 (-1.22) |

34  12/18 Cj128.2 (15.20) Gr174.8 (17.52) | Gro6.3 (-24.89) Gr138.8 (-19.33) |

Note: Ck/Cr, = crystal to crystal transitions; SmA = smectipiase; N = nematic phase; | =
isotropic phase

2. 2Characterization by FT-IR spectroscopy

The diagnostic absorption bands at 28dd 2870 cil in the FT-IR spectrum of are
assigned to the C-H asymmetric and symmetric stiregcof the respective methylene spacers.
At lower frequency, the carbonyl group (C=0) waseed at the frequency 1660 tnThe
presence of the aromatic rings was inferred froenahsorption bands at 3007, 1600 and 1588
cm™. The strongest band is observed in the fingerméfion of 1266 cfm which can be
attributed to the presence of two ether (O.Cgtoups for every dimeric structure. The FTIR
spectra of compound& 34 exhibit similar diagnostic bands as those obsemetbmpound?.
These values conform with those reported in thelRETspectra for various 1,3-oxazepine

compounds reported elsewhéfé?



General structure

2. 3 Characterization by NMR spectroscopy

The completéH and **C NMR assignment of representative compoufeB were
obtained and substantiated by meandHbtH correlation spectroscopy (COSYH-C hetero
nuclear multiple guantum correlation (HMQC), afd-**C hetero nuclear multiple bond
correlation (HMBC) spectroscopic measurementsgasribed in the literatur&:>*

The values of th#l NMR chemical shift for compounds34 in DMSO solution are listed
in the experimental section. A complete assignnfienthe title compounds can be described
based on the representative compounds as showrchente 1. A completéH NMR
assignment of compountiis described as an example. The presence of a satglet 9.80 ppm
is attributable to the H&nd 3 proton in the heterocyclic ring. This can belertsubstantiated
by the direct bond hetero nuclear correlation v@®i and C3 within the frequency = 90.72
ppm. The aromatic protons H& H6E can be observed as a doublet at7.10 ppm. The signals
which appear as a doublet due to’'ld8 H5 are observed at = 7.31 ppm and the aromatic
protons (H2 H3, H5 and H6) are equivalent. The aromatic protons'H@7"’, H8” and HY are
found to be non-equivalent. The two doublets indben-field region atd = 8.36 and’ = 7.56
ppm) are assigned to aromatic protons’t6d HY. The'H NMR spectrum of compound
shows two triplets ato(= 7.81 andé = 7.95 ppm) due to aromatic protons"Hand H8
respectively. This fact suggests that the molecsilsymmetric. The triplet attributed to the
methoxy protons of the spacer is evident at shghigher field § = 4.08 ppm), while the two
triplets ato = 3.80 ppm and = 0.95 can be assigned to the methylene protorHpa@d CH in



both terminal alkyl chains. The subsequent metheylgrotons of the fragment and those of the
spacer give rise to overlapping multipletgat 1.31-1.94 ppm.

After assigning the protons of title compouR®4, **C-NMR spectroscopy was carried
out along with DEPT 135. ThEC NMR spectrum of compoundsindicate that the aromatic
carbons give rise to different peaks within thegérency range of = 115.43-134.31 ppm. The
aromatic quaternary carbon and its neighboringgorare assigned with the employment of
HMBC experiment. The assignment of'@Ld = 159.21 ppm is based on its correlation with H3
and H3. The HMBC spectrum also show cross peaks’obflithe carbonyl group (C=0) with
H7" atoms ab = 168.72 ppm and C5f the carbonyl group (C=0) with H8Peaks at = 90.73
ppm can be assigned to '‘G8 C3' in the heterocyclic ring. Diagnostic peaks obséraes =
39.44 ppm indicate the presence of the methylen@i€H,) from the alkyl linkage. Signals
attributable to the methylene carbons of the spalkgttoxy chain and terminal alkyl chains are
observed within the range 6f= 22.14 ppm. Peaks due to the methyl carbonslaereced) =
15.23 ppm.

The results inferred from the IR and NMpectral data of compounds34 are found to

be in agreement with the proposed structure assiho8cheme 1.

2. 4 Thermal and optical studies

The transition temperatures and asset enthalpy values were determined using a
differential scanning calorimeter (Elmer Pyris 1@®perating at a scanning rate of £ 5 °C 'min
! on heating and cooling cycles respectively. Textobservation was carried out using Carl
Zeiss Axioskop 40 optical microscope equipped withkam LTS350 hot stage and TMS94

temperature controller.

Mesomorphic properties of all the compound84 were determined by differential
scanning calorimetry (DSC) measurements and pelhrigptical microscopy (POM). DSC
curves obtained under the same conditions overthppi¢h each other, indicating that the
reproducibility of the measurements was satisfgctdhe phase transition temperatures reported
in this paper were the peak values of the tramsitio DSC curves. Phase identification was
made by comparing the observed textures with theperted in the literature. The phase

transition temperatures, the associated enthalpyggs and mesophase textures/-84 are



summarized in Table 1. Clear-cut transition temppees for LC and non-LC molecules and
textures could be obtained from DSC curves and RDbervations for all of the compounds.
They were in good agreement with each other forhatingcooling cycles along with their

enthalpies.

Compounds/-13 have methylene spacer length n = 6 and termikgd &hain varying
from n = 6-18. Compound hardly exhibited any LC property, whereas compsu&d0
showed SmA mesomorphism. The compo8ngpon heating transformed from a crystalline
state to the isotropic state at 130.4 XE(= 76.13). When cooled from the isotropic stéte
compound exhibited focal conics with striped te&twith transition bars for the SmC phase.
Since the focal conic stripes did not originatarirthe isotropic liquid, and were observed after
cooling for some time from the isotropic state, éxéstence of the SmE phase is ruled out. This
is depicted in Figure 2 (a) at 112.3 °6H = - 6.22), before finally re-crystallising at 98:C
(AH = - 44.20). Similar transitions were found foetcompound® and10. The DSC trace of
10 is shown in Figure 1 (a). Notable changes oaturethe next member§l and 12.
Compoundll melts at 145.2 °CAH = 42.67) which went to isotropic state, then @&swcooled
from the isotropic state at 117.3 °@H = -7.11). It shows mosaic texture for the nemat
phase. Optical photomicrograph of compourtiupon cooling displaying SmA at 106 °C is
depicted in Figure 2 (b). Interestingly, the gmand13 did not show any LC property.

In the second set of compound4-20, having methylene spacer length: n = 8 and
terminal alkyl chain varying from n = 6-18, compdui4 hardly exhibited any LC property,
whereas compoundb-16 showed SmA mesomorphism. For example, the compa&ndelts
directly to the isotropic state at 137.6 “AH = 48.90) without showing any mesophase. When it
was cooled down from the isotropic state, the SrhAse appeared at 118.5 “AH(= -5.76)
and then crystallised at 94.3 °@GH = -33.43) respectively. An optical photomicrognapf
compoundl5 displaying SmA phase upon cooling at 1@ is shown in Figure 2(c) with the
observation under POM. Compourtdsand18 shows nematic LC property with mosaic texture
monotropically. The representative DSC thermogracompoundl8 as shown in Figure 1(b) in
which two endothermic peaks at 91.3 °€H(= 25.51) and 153.4 °CAH = 72.29) and two
exothermic peaks at 84.6 °@H = -23.40) and 111.9 °Q\H = -7.30) occurred corresponding to



Cri-Crp-l and I-N-Cg transitions. Interestingly, in this set, two compds19 and 20 did not
show any LC property.

In the third set of compoun@d-27 having methylene spacer length: n = 10 and tedmina
alkyl chain varying from n = 6-18, all the composntavored monotropic LC property.
Compound?1 and22 has one crystal-crystal transition on heating sadmie in the cooling scan
the SmA phase appeared at 108.5 AH (= -6.30) and 116.6 °CAH = -3.69), and then
crystallized at 86.4 °CAH = -28.10) and 91.8 °Q\H = -37.41) respectively. In the case28f
27, two crystal-crystal transitions appeared on Ingatiycle as tabulated in Table 1. In this set,
four compounds21-24 favoured SmA mesomorphism from isotropic statete TDSC
thermogram of compoun2b during heating run shows two peaks which can bekesl as Gr
Crp-l at 98.2 °C AH = 34.67) and 156.5 °CAH = 60.19) and in the cooling scan, two peaks
appeared at 94.3 °CAMH = -14.10) and 118.5 °CAH = -4.30) for I-N-Cg transitions
respectively. Compoun2b and27 show the nematic phase with two crystal-crystahgitions
in the cooling scan.

From these observations, it is clear that thetlenfithe alkoxy chain influences not only
the nature of the mesophase, but also the mesoindgohperature range. Generally, an increase
in terminal length often results in an enhanceduded-dipole-induced-dipole interaction
between the terminal chains, leading to the foromatf a more ordered smectic mesophase in
compound21-24. Further, an increase in terminal alkyl chailutgis the order leading to less

ordered nematic mesophase which is proved in thiese¢ of compounds.

In the fourth set of compound8-34, having methylene spacer length: n = 12 and
terminal alkyl chain length varying from n = 6-18| the compound28-34 show two crystal-
crystal transitions in both heating and coolingnscas Ci-Cro-l and reverse transition as I-N-
Crx-Cry respectively. Only two compoun@8 and29 exhibit typical focal conic texture of SmA
LC property with similar textural observations. Mmound29 heated to its isotropic state with
Cr; at 84.6 °C AH = 28.10) and Gl at 147.4 °C AH = 33.20) transitions. While in the cooling
cycle I-SmA at 116.5 °CAH = -3.78), Smectic-Grat 93.9 °C AH = -15.64) and then &Cr; at
73.2 °C AH = -52.18) transitions respectively, whereas commgis 30-33 shows a nematic
phase. An optical photomicrograph of compowB8iexhibiting nematic mosaic texture upon

cooling at 126 °C is depicted in Figure 2 (d). eThast compoun®4 did not show any LC



property. DSC thermograms as in Figure 1 (d) @fpound34 show two endothermic
transitions at 128.2°CAH =15.20) and 174.8 °CAH = 17.52) with respect to GCro-l
transitions. While in cooling scan, two exotherimansitions appeared at 96.3 AH(= -24.89)
and 138.8 °CAH =-19.33) for I-Cs and Cs-Cr; respectively. The enthalpy values of LCxH
= -19.33) and GrCr; (AH = -24.89) confirms the non-appearance of the plesse Iin

compounds4.

() DSC of 10 |'

Cr

| i |

(b) DSC of 18 j (¢) DSC of 34

: | en /) B | B

, e cesig (__ ,\/

Crl b I Crl e |
N -. V

Figure 1. DSC thermograms of compounds (a) 0r (b) for18 and (c) for34.

It was noted that in the cooling processes, enghafjues are much lower than those
during heating process (Table 1). This was gelyeadcountered in the case of monotropic
mesophases due to partial vitrification of the saspesulting from the slow kinetics of
crystallization®> In our case, similar phenomena may be attribtietthe slow kinetics of re-
crystallization. However, the clearing points dgricooling are much lower than that in the

heating cycle, which may be due to the weak intemas among the LC molecules.
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Figure 2. (a) Optical photomicrograph of compou@@xhibiting SmA upon cooling at 95 °C (b)
Optical photomicrograph of compourd@ upon cooling displaying SmA at 106 °C (c) Optical
photomicrograph of compountb displaying SmA phase upon cooling at 1 (d) Optical
photomicrograph of compour@8 exhibiting nematic texture upon cooling at 126 °C.

The different mesophases were found for lower mesfe = 6, 8 and 10) and higher
members (n =12, 14, 16 and 18) and can be expldpehe number of aliphatic chains present
at the periphery and at spacer position of the cutés. In this regard, a smaller aliphatic chain
seems to be co-ordinating in terms of achievingadgpacking with less random orientation of
the molecules which may lead to a SmA mesophade. the case of higher members the
peripheral and spacer alkyl chains do not allowenales to packing each other due to the bulky
oxazepine heterocycle, and the disturbance maytteaghibit the nematic phase. Appearance of
a nematic mesophase in higher alkyl chains mayuedeal the increase in random orientations of

11



the molecule and least van der Waals attractivee®between the terminal and spacer alkyl
chains.

The phase behaviour shown by the present four sepmpounds is unusual. The
conventional behaviour in liquid crystal dimers ssectic behaviour to be favoured on
increasing the spacer length. Since in the ptessies of compunds nematic phase/non-liquid
crystallinity is favoured in higher methylene spacentaining members, this behaviour is

unexpected®

A plot of transition temperature as a functionertinal/spacer chain length for the four
sets of compound3$-34 is shown in Figure 3. Figure 3(a) correspondsdmpounds/-13,
Figure 3(b) corresponds to compoundsi20. Figure 3(c)corresponds to compounds-27,
and Figure 3(d) corresponds to compou2884. Figure 3 indicates that the mesophase ranges
of compounds/-13 and 14-20 are better than compoun@$%-27 and28-34. In general, we
observed in our target compound84, the crystal to isotropic temperatures are highldaer
members, low for middle members and again high Higher members. The temperature
decreases in the beginning set of compounds, themdases with the increasing number of
carbons in the methylene spacer and terminal atkyins. This behaviour suggests that
increasing the carbon atoms in the methylene sp®es to dilute the core-core interactions
when compared with the terminal alkyl chain havsig carbons. The enhancement nematic
phase was formed when n = 10 and 12, indicatingoter parameter is lost due to long alkyl

chains.

The blunt end and relatively large size of the exaize heterocycle dimers result in high
transition temperatures. To overcome that, we hextended the length of the spacer and
terminal alkyl chains to attain low temperaturehisTstrategy works well in the reduction of

transition temperature as we can observe in ths plaFigure 3.
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Generally, in dimeric compounds, transition tempers follow a pronounced odd-even effect,
meaning odd number spacer molecules have low mgettiansition temperatures and even
number spacer molecules have high melting tramsiteanperatures. This behaviour is most
commonly attributed to the pronounced dependendd®molecular shape, length and parity of
the spacef! Such behavior has been accounted for by thégrymeans of the different shapes
of the conformers having odd or even membered spaaad their associated conformational

distributions. As a result in the present seriesowhzepine dimers the odd-even effect is
eliminated®®

13



3. Conclusions

In this work we report that oxazepine heterocy@ewed dimeric molecules can exhibit
a good range of SmA and nematic mesophases wipeceto their middle spacer and terminal
alkyl chain length. We have also found rich polypfesm in most of the compounds, such as
crystal-crystal (GrCr;), SmA and nematic phases. The mesophase formedost of the
compounds in the cooling process means that thephase is monotropic which was deduced
by the comparison of DSC and POM results. Everughothe molecules belong to a
heterocyclic family, the transition temperatures quite moderate instead of considerably high
transition temperatures. When the terminal and epalkyl chain length increases, the nematic

mesophase was favored due to reduction in the patemeter.
4. Experimental

4.1 Chemicals
The series of a,w-dibromoalkanes, 4-hydroxybenzaldehyde, hexylamiregtylamine,
decylamine, dodecylamine and phthalic anhydride ewpurchased from Sigma-Aldrich.
Tetradecylamine, hexadecylamine and octadecylameére procured from Acros Organics. The
chemicals were used directly without further peation. Thin-layer chromatography (TLC) was
performed on pre-coated silica-gel on aluminiungda
4.2 Instruments

Elemental (CHN) microanalyses were performed usirigerkin Elmer 2400 LS Series
CHNS/O analyzer. The molecular structure of intetiaee and title compounds thus obtained
were characterized using spectroscopic techniquesurier transform-infrared (FT-IR) spectra
in the range of 4000-400 ¢hwas recorded using a Perkin Elmer 2000 FT-IR spphbtometer
and 'H-NMR recorded using a Bruker 400MHz Ultrashiéldspectrometer by dissolving
compoundsla-g, 2a-e to 5a-e in CDCh, while the title compound3-34 were dissolved in
DMSO with tetramethylsilane (TMS) as the interrtalnslard.

4. 3 General procedure for the synthesis of comget34
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The representative synthetic procedure is descrifeed for compound. The same
procedure has been followed for the remaining tacgempounds-34.

4-Hydroxybenzaldehyde was reacted with various amin = 6-18) to get intermediates
la-g and then reacted with series of dibromoalkanes @i12) to gefa-e to 5a-e in moderate
yields. Compoun@a (492 mg, 1 mol) was reacted with phthalic anhyel6d296 mg, 2 mol)
under reflux conditions in dry benzene at 80 °Cifdr. The reaction was monitored by TLC and
the solvent was removed by distillation under redugressure. The solid produttthus
obtained was filtered and recrystallized in absolkthanol to obtain analytical pure compound.

The analytical data of FT-IRH and**C NMR for compound3-34 are summarized as follows:

1,6-Big[(1"-phenyloxy)- 4-(3"-(1,5""-dioxo-4""-hexyl-1"",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))|hexane (7)

Off white solid; (Yield: 441 mg, 56 %); IRima(KBr, cm™): 3007, 2944, 2870, 1660, 1600,
1588, 1266*HNMR & (ppm, DMSO): 9.80 (s, 2H, N-CH-Ar), 7.10 (d, 4H8.5 Hz, Ar-H), 7.31
(d, 4H,J 8.2 Hz, Ar-H), 8.36 (d, 2H] 8.1Hz, Ar-H), 7.81 (t, 2HJ 8.2 Hz, Ar-H), 7.95 (t, 2H)
8.1 Hz, Ar-H ), 7.56 (d, 2HJ 8.2 Hz, Ar-H), 4.08 (t, 4H) 6.4 Hz, -OCH-), 3.80 (t, 4HJ 4.1
Hz, -NCH-), 1.31-1.94 (m, 24H, -OCHCH,-), 0.95 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
168.70, 169.57 (C=0), 115.40-134.30 (Ar-C), 159(24C-0), 90.70 (C-N), 39.45 (N-CH
22.12 (CH), 15.21 (CH) ppm. Elemental analysis found fokgHsgN2Og (%0): C 73.20, H 7.02,
N 3.31. Calc (%),C 73.07, H 7.15, N 3.55.

1,6-Big[(1"-phenyloxy)- 4’-(3"-(1,5""-dioxo-4""-octyl-1"",3"",4"" 5""-tetrahydro-2"",4""-
benzoxazepinyl))]hexane (8)

Off white solid; (Yield: 465 mg, 55 %); IRima{KBr, cm™): 3004, 2940, 2873, 1666, 1601,
1588, 1261*HNMR 6 (ppm, DMSO): 9.81 (s, 2H, N-CH-Ar), 7.10 (d, 4H8.5 Hz, Ar-H), 7.33
(d, 4H,J 8.2 Hz, Ar-H), 8.34 (d, 2H] 8.2 Hz, Ar-H), 7.80 (t, 2HJ 8.4 Hz, Ar-H), 7.93 (t, 2H)
8.1 Hz, Ar-H), 7.54 (d, 2HJ) 8.1 Hz, Ar-H), 4.05 (t, 4H) 6.4 Hz, -OCH), 3.85 (t, 4HJ 4.1
Hz, -NCHx-), 1.34-1.97 (m, 32H, -OCHCH,-), 0.96 (t, 6H,J 6.8 Hz, -CH). *C NMR ¢ (ppm):
168.21, 169.47 (C=0), 115.01-134.57 (Ar-C), 15986-C-0O), 90.58 (C-N), 39.17 (N-CH|,
22.50 (CH), 15.00 (CH) ppm. Elemental analysis found fogHgsN>Og (%0): C 73.80, H 7.75,
N 3.22. Calc (%), C 73.91, H 7.63, N 3.31 O.
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1,6-Big[(1"-phenyloxy)- 4-(3"-(1,5""-dioxo-4""-decyl-1"",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))]hexane (9)

Off white solid; (Yield: 543 mg, 60 %); IRima({KBr, cm): 3010, 2956, 2887, 1667, 1600,
1584, 1261*HNMR & (ppm, DMSO): 9.84 (s, 2H, N-CH-Ar), 7.13 (d, 4H8.6 Hz, Ar-H), 7.36
(d, 4H,J 8.2 Hz, Ar-H), 8.35 (d, 2H] 8.3 Hz, Ar-H), 7.81 (t, 2HJ 8.4 Hz, Ar-H), 7.91 (t, 2HJ
8.1 Hz, Ar-H), 7.51 (d, 2HJ 8.2 Hz, Ar-H), 4.01 (t, 4H) 6.4 Hz, -OCH-), 3.84 (t, 4H,J
4.1Hz, -NCH-), 1.37-1.98 (m, 40H, -OCHCH,-), 0.98 (t, 6H,J 6.7 Hz, -CH). ®C NMR ¢
(ppm): 167.89, 169.00 (C=0), 116.23-134.92 (Ar-830.07 (Ar-C-0), 90.45 (C-N), 39.10 (N-
CH,), 22.88 (CH), 14.67 (CH) ppm. Elemental analysis found fogg8,,N,Og (%0):C 74.50, H
8.19, N 3.22. Calc (%), C 74.64, H 8.05, N 3.11.

1,6-Big[(1"-phenyloxy)- 4’-(3""-(1"",5""-diox0-4""-dodecyl-1"",3"",4"",5""-tetrahydro-2"",4""-
benzoxazepinyl))]hexane (10)

Off white solid; (Yield: 596 mg, 62 %); IRima(KBr, cm™): 3009, 2961, 2889, 1660, 1604,
1589, 1259'HNMR ¢ (ppm, DMSO): 9.88 (s, 2H, N-CH-Ar), 7.16 (d, 4H8.5 Hz, Ar-H), 7.37
(d, 4H, J 8.2 Hz, Ar-H), 8.34 (d, 2H] 8.4 Hz, Ar-H), 7.84 (t, 2H) 8.4 Hz, Ar-H), 7.90 (t, 2HJ
8.2 Hz, Ar-H), 7.53 (d, 2HJ 8.2 Hz, Ar-H), 4.07 (t, 4H) 6.4 Hz, -OCH-), 3.87 (t, 4H,J
4.1Hz, -NCH-), 1.35-1.93 (m, 48H, -OCHCH,-), 0.96 (t, 6H,J 6.7 Hz, -CH). *®C NMR §
(ppm): 166.43, 168.87 (C=0), 115.02-134.27 (Ar-T§0.41 (Ar-C-0), 90.06 (C-N), 39.21 (N-
CHy), 21.24 (CH), 14.88 (CH) ppm. Elemental analysis founds@fsoN.Og (%): C 75.07, H
8.60, N 2.81. Calc (%), C 75.28, H 8.42, N 2.93.

1,6-Big[(1"-phenyloxy)- 4'-(3"-(1"",5""-dioxo-4""-tetradecyl-1"",3"",4"",5""-tetrahydro-2"",4""-
benzoxazepinyl))|hexane (11)

Off white solid; (Yield:673 mg, 66 %); IRvma(KBr, cm™): 3015, 2952, 2880, 1663, 1602,
1585, 1255'HNMR 6 (ppm, DMSO): 9.90 (s, 2H, N-CH-Ar), 7.13 (d, 448.6 Hz, Ar-H), 7.33
(d, 4H, J 8.3 Hz, Ar-H), 8.38 (d, 2H] 8.5 Hz, Ar-H), 7.80 (t, 2HJ 8.4 Hz, Ar-H), 7.96 (t, 2HJ
8.2 Hz, Ar-H), 7.56 (d, 2HJ 8.4 Hz, Ar-H), 4.04 (t, 4H) 6.4 Hz, -OCH-), 3.81 (t, 4H,J
4.1Hz, -NCH-), 1.38-1.96 (m, 56H, -OCHCH,-), 0.99 (t, 6H,J 6.7 Hz, -CH). °C NMR §
(ppm): 166.88, 167.94 (C=0), 116.34-134.00 (Ar-0§0.23 (Ar-C-O), 90.22 (C-N), 39.04 (N-
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CHy), 22.56 (CH), 15.13 (CH) ppm. Elemental analysis found#8ssN.Os (%0): C 75.98, H
8.85, N 2.90. Calc (%), C 75.85, H 8.75, N 2.76.

1,6-Big[(1"-phenyloxy)- 4°-(3"-(1"",5""-dioxo0-4""-hexadecyl-1"",3"",4"",5""-tetrahydro-2"",4""-
benzoxazepinyl))|hexane (12)

Off white solid; (Yield:646 mg, 60 %); IRvmafKBr, cmi): 3010, 2969, 2872, 1668, 1603,
1580, 1252'HNMR 6 (ppm, DMSO): 9.88 (s, 2H, N-CH-Ar), 7.11 (d, 4H8.7 Hz, Ar-H), 7.36
(d, 4H, J 8.3 Hz, Ar-H), 8.35 (d, 2H] 8.5 Hz, Ar-H), 7.85 (t, 2H] 8.4 Hz, Ar-H), 7.94 (t, 2H)J
8.2Hz, Ar-H), 7.50 (d, 2HJ 8.6 Hz, Ar-H), 4.06 (t, 4H) 6.4 Hz, -OCH-), 3.84 (t, 4HJ 4.1
Hz, -NCH-), 1.33-1.92 (m, 64H, -OCHCH,-), 0.90 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
165.20, 167.14 (C=0), 115.52-134.20 (Ar-C), 159(&8C-0), 90.68 (C-N), 39.46 (N-CH
21.20 (CH), 15.80 (CH) ppm. Elemental analysis foungg8ysN.Os (%0): C 76.21, H 9.19, N
2.50. Calc (%), C 76.37, H 9.05, N 2.62.

1,6-Bis[(1"-phenyloxy)- 4’-(3""-(1"",5""-dioxo-4""-octadecyl-1"",3"",4"" 5" "-tetrahydro-2"",4""-
benzoxazepinyl))]hexane (13)

Off white solid; (Yield:806 mg, 71 %); IRvmax(KBr, cm): 3005, 2960, 2876, 1669, 1601,
1584, 1251'HNMR & (ppm, DMSO): 9.81 (s, 2H, N-CH-Ar), 7.16 (d, 4H8.7 Hz, Ar-H), 7.38
(d, 4H, J 8.2 Hz, Ar-H), 8.36 (d, 2H] 8.5 Hz, Ar-H), 7.82 (t, 2H] 8.5 Hz, Ar-H), 7.92 (t, 2HJ
8.2 Hz, Ar-H), 7.56 (d, 2HJ 8.6 Hz, Ar-H), 4.05 (t, 4H) 6.4 Hz, -OCH-), 3.86 (t, 4HJ 4.1
Hz, -NCH>-), 1.35-1.98 (m, 72H, -OCHCH,-), 0.94 (t, 6H,J 6.7 Hz, -CH). *C NMR 6 (ppm):
166.82, 169.00 (C=0), 115.77-134.50 (Ar-C), 160(84C-O), 90.47 (C-N), 38.67 (N-C,
22.69 (CH), 16.06 (CH) ppm. Elemental analysis foundH;04N.Og (%): C 76.70, H 9.46, N
2.32. Calc (%), C 76.83, H 9.31, N 2.49.

1,8- Big(1-phenyloxy)- 4’-(3""-(1"",5""-dioxo-4""-hexyl-1"",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))]octane (14)

Off white solid; (Yield416 mg, 51 %); IRvma{KBr, cm™): 3010, 2949, 2878, 1667, 1604,
1580, 1253'HNMR 6 (ppm, DMSO): 9.83 (s, 2H, N-CH-Ar), 7.12 (d, 448.6 Hz, Ar-H), 7.35
(d, 4H, J 8.2 Hz, Ar-H), 8.32 (d, 2H] 8.1 Hz, Ar-H), 7.84 (t, 2H) 8.3 Hz, Ar-H), 7.92 (t, 2H)
8.1 Hz, Ar-H), 7.53 (d, 2H) 8.3 Hz, Ar-H), 4.09 (t, 4H) 6.4 Hz, -OCH), 3.85 (t, 4HJ 4.1
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Hz, -NCH-), 1.39-1.98 (m, 28H, -OCHCH,-), 0.99 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
166.04, 168.33 (C=0), 115.60-134.12 (Ar-C), 160(&8C-0), 90.01 (C-N), 39.77 (N-Ch,
22.88 (CH), 15.90 (CH) ppm. Elemental analysis found fogssoN2Og (%): C 73.32, H 7.59,
N 3.49. Calc (%), C 73.50, H 7.40, N 3.43.

1,8-Big[(1"-phenyloxy)- 4’-(3""-(1",5""-dioxo-4""-octyl-1"",3"",4"",5""-tetrahydro-2"",4""-
benzoxazepinyl))]octane (15)

Off white solid; (Yield:480 mg, 55 %); IRvma(KBr, cm™): 3007, 2950, 2872, 1664, 1601,
1583, 1260'HNMR ¢ (ppm, DMSO): 9.82 (s, 2H, N-CH-Ar), 7.10 (d, 4H8.6 Hz, Ar-H), 7.31
(d, 4H, J 8.2 Hz, Ar-H), 8.33 (d, 2H] 8.1 Hz, Ar-H), 7.82 (t, 2H] 8.4 Hz, Ar-H), 7.90 (t, 2HJ
8.2 Hz, Ar-H), 7.54 (d, 2H) 8.7 Hz, Ar-H), 4.05 (t, 4H) 6.4 Hz, -OCH-), 3.88 (t, 4HJ 4.1
Hz, -NCH-), 1.36-1.97 (m, 36H, -OCHCH,-), 0.93 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
164.62, 166.20 (C=0), 116.00-134.77 (Ar-C), 15%A¥-C-0O), 90.47 (C-N), 39.20 (N-CH|,
21.37 (CH), 14.07 (CH) ppm. Elemental analysis found fog,HssN2Og (%0): C 74.14, H 7.72,
N 3.32. Calc (%), C 74.28, H 7.85, N 3.21.

1,8- Big(1-phenyloxy)- 4’-(3""-(1"",5""-dioxo-4""-decyl-1"",3"",4"",5""-tetrahydro-2"",4""-
benzoxazepinyl))]octane (16)

Off white solid; (Yield: 615 mg, 66 %); IRima(KBr, cm™): 3012, 2951, 2879, 1666, 1607,
1589, 1253'HNMR 6 (ppm, DMSO): 9.87 (s, 2H, N-CH-Ar), 7.13 (d, 448.8 Hz, Ar-H), 7.37
(d, 4H, J 8.2 Hz, Ar-H), 8.38 (d, 2H] 8.6 Hz, Ar-H), 7.84 (t, 2H] 8.6 Hz, Ar-H), 7.94 (t, 2H]
8.4 Hz, Ar-H), 7.51 (d, 2HJ 8.7 Hz, Ar-H), 4.03 (t, 4H) 6.4 Hz, -OCH-), 3.89 (t, 4H,J
4.1Hz, -NCH-), 1.33-1.96 (m, 44H, -OCHCH,-), 0.98 (t, 6H,J 6.7 Hz, -CH). ®C NMR ¢
(ppm): 165.33, 167.40 (C=0), 115.76-134.08 (Ar-Ty0.78 (Ar-C-0), 90.78 (C-N), 39.80 (N-
CHy), 22.66 (CH), 15.82 (CH) ppm. Elemental analysis found fogg876N.Og (%):C 74.82, H
8.12, N 3.20. Calc (%), C 74.97, H 8.24, N 3.01.

1,8- Big(1-phenyloxy)- 4-(3""-(1"",5""-dioxo-4""-dodecyl-1"",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))]octane (17)

Off white solid; (Yield: 732 mg, 74 %); IRima(KBr, cm™): 3010, 2961, 2880, 1661, 1603,
1583, 1262'HNMR 6 (ppm, DMSO): 9.85 (s, 2H, N-CH-Ar), 7.16 (d, 4H8.8 Hz, Ar-H), 7.33
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(d, 4H, J 8.2 Hz, Ar-H), 8.32 (d, 2H] 8.7 Hz, Ar-H), 7.88 (t, 2H] 8.6 Hz, Ar-H), 7.93 (t, 2HJ
8.4 Hz, Ar-H), 7.58 (d, 2HJ 8.7 Hz, Ar-H), 4.08 (t, 4H) 6.4 Hz, -OCH-), 3.84 (t, 4H,J
4.1Hz, -NCH-), 1.36-1.94 (m, 52H, -OCHCH,-), 0.99 (t, 6H,J 6.7 Hz, -CH). ®C NMR ¢
(ppm): 166.43, 168.78 (C=0), 116.02-134.66 (Ar-1§0.18 (Ar-C-0O), 90.00 (C-N), 39.41 (N-
CHy), 21.48 (CH), 15.08 (CH) ppm. Elemental analysis found fogHssN.Os (%): C 75.41, H
8.72, N 2.93. Calc (%), C 75.57, H 8.59, N 2.84.

1,8- Big[(1"-phenyloxy)- 4’-(3""-(1"",5""-diox0-4""-tetradecyl-1"",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))]octane (18)

Off white solid; (Yield: 754 mg,72 %); IR: vma{KBr, cm™): 3008, 2956, 2874, 1665, 1602,
1586, 1254'HNMR 6 (ppm, DMSO): 9.88 (s, 2H, N-CH-Ar), 7.14 (d, 488.8 Hz, Ar-H), 7.31
(d, 4H, J 8.2 Hz, Ar-H), 8.35 (d, 2H] 8.7 Hz, Ar-H), 7.86 (t, 2HJ 8.6 Hz, Ar-H), 7.96 (t, 2H)
8.4 Hz, Ar-H), 7.56 (d, 2H) 8.7 Hz, Ar-H), 4.01 (t, 4HJ 6.4 Hz, -OCH), 3.82 (t, 4HJ 4.1
Hz, -NCHy-), 1.33-1.95 (m, 60H, -OCHCH,-), 0.94 (t, 6H,J 6.7 Hz, -CH). *C NMR § (ppm):
166.67, 168.94 (C=0), 115.48-134.02 (Ar-C), 160(B8C-0O), 90.46 (C-N), 39.05 (N-Ch,
22.43 (CH), 14.33 (CH) ppm. Elemental analysis found fogsH9,N.Os (%):C 76.28, H 8.78,
N 2.54. Calc (%), C 76.12, H 8.90, N 2.69.

1,8- Big[(1’-phenyloxy)- 4"-(3""-(1"",5""-dioxo-4""-hexadecyl-1"",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))]octane (19)

Off white solid; (Yield:851 mg, 77 %); IRvmax(KBr, cm): 3012, 2954, 2871, 1660, 1606,
1589, 1260'HNMR 6 (ppm, DMSO): 9.84 (s, 2H, N-CH-Ar), 7.10 (d, 488.8 Hz, Ar-H), 7.34
(d, 4H, J 8.2 Hz, Ar-H), 8.32 (d, 2H] 8.8 Hz, Ar-H), 7.81 (t, 2H] 8.6 Hz, Ar-H), 7.92 (t, 2HJ
8.4 Hz, Ar-H), 7.54 (d, 2HJ 8.9 Hz, Ar-H), 4.06 (t, 4H) 6.4 Hz, -OCH), 3.86 (t, 4HJ 4.1
Hz, -NCH-), 1.34-1.98 (m, 68H, -OCHCH,-), 0.98 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
165.40, 167.60 (C=0), 115.08-134.48 (Ar-C), 159(87-C-0), 89.70 (C-N), 39.46 (N-Ch,
21.86 (CH), 15.88 (CH) ppm. Elemental analysis found fofg8100N20s (%): C 76.82, H 9.29,
N 2.41. Calc (%),C 76.60, H 9.18, N 2.55.

1,8- Big(1"-phenyloxy)- 4"-(3""-(1"",5""-dioxo-4""-octadecyl-1"",3"",4"",5""-tetrahydro-2"",4""-
benzoxazepinyl))]octane (20)

19



Off white solid; (Yield: 860 mg,74 %); IR: vmax(KBr, cm™): 3018, 2960, 2881, 1664, 1602,
1583, 1262'HNMR 6 (ppm, DMSO): 9.89 (s, 2H, N-CH-Ar), 7.19 (d, 4H8.7 Hz, Ar-H), 7.38
(d, 4H, J 8.3 Hz, Ar-H), 8.38 (d, 2H] 8.6 Hz, Ar-H), 7.88 (t, 2H] 8.6 Hz, Ar-H), 7.95 (t, 2HJ
8.4 Hz, Ar-H), 7.57 (d, 2HJ 8.9 Hz, Ar-H), 4.07 (t, 4H) 6.4 Hz, -OCH-), 3.88 (t, 4HJ 4.1
Hz, -NCH-), 1.36-1.95 (m, 76H, -OCHCH,-), 0.94 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
166.08, 168.31 (C=0), 116.21-134.53 (Ar-C), 160(28C-0), 90.27 (C-N), 38.72 (N-Ch,
22.17 (CH), 14.39 (CH) ppm. Elemental analysis found fo§s810dN2.Os (%): C 77.28, H 9.31,
N 2.52. Calc (%),C 77.04, H 9.44, N 2.43.

1,10- Big[(1’-phenyloxy)- 4°-(3"-(1”",5""-dioxo-4""-hexyl-1",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))]decane (21)

White solid; (Yield: 439 mg52 %); IR:vma{KBr, cm®): 3010, 2950, 2873 1664, 1602, 1580,
1262."HNMR ¢ (ppm, DMSO): 9.83 (s, 2H, N-CH-Ar), 7.14 (d, 4818.7 Hz, Ar-H), 7.33 (d,
4H, J 8.3 Hz, Ar-H), 8.34 (d, 2H) 8.2 Hz, Ar-H), 7.80 (t, 2HJ 8.6 Hz Ar-H), 7.92 (t, 2HJ
8.4 Hz, Ar-H), 7.52 (d, 2HJ 8.1 Hz, Ar-H), 4.00 (t, 4H) 6.4 Hz, -OCH-), 3.82 (t, 4H,J
4.1Hz, - NCH-), 1.36-1.98 (m, 32H, -OCHCH,-), 0.99 (t, 6H,J 6.7 Hz, -CH). °C NMR ¢
(ppm): 165.24, 167.08 (C=0), 116.11-134.68 (Ar-Ty0.67 (Ar-C-0), 89.40 (C-N), 39.07 (N-
CHy), 21.90 (CH), 15.68 (CH) ppm. Elemental analysis found fogHssN>Og (%0): C 73.80, H
7.54, N 3.43. Calc (%),C 73.91, H 7.63, N 3.31.

1,10- Big(1’-phenyloxy)- 4'-(3""-(1”,5""-dioxo-4""-octyl-1"",3"",4"" 5" -tetrahydro-2"",4"’-
benzoxazepinyl))]decane (22)

White solid; (Yield: 559 mg, 62 %); IRima(KBr, cm'): 3005, 2956, 2871 1661, 1600, 1583,
1260.*HNMR ¢ (ppm, DMSO): 9.86 (s, 2H, N-CH-Ar), 7.11 (d, 4818.7 Hz, Ar-H), 7.38 (d,
4H, J 8.4 Hz, Ar-H), 8.30 (d, 2HJ 8.2 Hz, Ar-H), 7.86 (t, 2HJ 8.6 Hz, Ar-H), 7.90 (t, 2HJ
8.4 Hz, Ar-H), 7.57 (d, 2HJ 8.1 Hz, Ar-H), 4.06 (t, 4H) 6.4 Hz, -OCH-), 3.80 (t, 4HJ 4.1
Hz, -NCH-), 1.33-1.95 (m, 40H, -OCHCH,-), 0.94 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
166.42, 168.26 (C=0), 116.58-134.08 (Ar-C), 160(B81-C-O), 89.90 (C-N), 39.56 (N-CH,
22.67 (CH), 14.05 (CH) ppm. Elemental analysis found fogs87:N>Og (%): C 74.81, H 8.20,
N 3.03. Calc (%), C 74.64, H 8.05, N 3.11.
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1,10- Bis[(1-phenyloxy)- 4’-(3"-(1"",5""-dioxo-4""-decyl-1",3"",4"" 5" -tetrahydro-2"",4"’-
benzoxazepinyl))]decane (23)

White solid; (Yield: 943 mg, 67 %); IRima(KBr, cm): 3011, 2960, 2878 1668, 1604, 1588,
1254.*HNMR § (ppm, DMSO): 9.82 (s, 2H, N-CH-Ar), 7.19 (d, 488.7 Hz, Ar-H), 7.36 (d,
4H, J 8.4 Hz, Ar-H), 8.38 (d, 2HJ 8.2 Hz, Ar-H), 7.89 (t, 2HJ 8.6 Hz, Ar-H), 7.96 (t, 2HJ
8.4 Hz, Ar-H), 7.56 (d, 2HJ 8.1 Hz, Ar-H), 4.03 (t, 4H) 6.4 Hz, -OCH-), 3.88 (t, 4HJ 4.1
Hz, -NCH-), 1.39-1.98 (m, 48H, -OCHCH,-), 0.97 (t, 6H,J 6.7 Hz, -CH). *C NMR ¢ (ppm):
166.27, 168.70 (C=0), 115.58-134.31 (Ar-C), 159%&8C-0O), 90.24 (C-N), 39.15 (N-C|,
21.00 (CH), 14.60 (CH) ppm. Elemental analysis found fogs3oN2Os (%): C 75.13, H 8.57,
N 2.81. Calc (%), C 75.28, H 8.42, N 2.93.

1,10- Big[(1"-phenyloxy)- 4’-(3""-(1"",5""-diox0-4""-dodecyl-1"",3"",4"",5""-tetrahydro-2"",4""-
benzoxazepinyl))]decane (24)

White solid; (Yield: 748 mg77 %); IR:vma{KBr, cm®): 3014, 2958, 2872 1660, 1602, 1584,
1251."HNMR ¢ (ppm, DMSO): 9.88 (s, 2H, N-CH-Ar), 7.17 (d, 488.7 Hz, Ar-H), 7.39 (d,
4H, J 8.3 Hz, Ar-H), 8.32 (d, 2HJ 8.2 Hz, Ar-H), 7.88 (t, 2HJ 8.4 Hz, Ar-H), 7.98 (t, 2HJ
8.4 Hz, Ar-H), 7.52 (d, 2HJ 8.1 Hz, Ar-H), 4.08 (t, 4H) 6.4 Hz, -OCH), 3.86 (t, 4HJ 4.1
Hz, -NCHy-), 1.38-1.96 (m, 56H, -OCHCH,-), 0.93 (t, 6H,J 6.7 Hz, -CH). *C NMR 6 (ppm):
165.00, 167.29 (C=0), 116.20-133.87 (Ar-C), 160(R5C-0), 90.68 (C-N), 38.70 (N-Ch,
22.24 (CH), 15.07 (CH) ppm. Elemental analysis found fog83sN.Og (%): C 75.69, H 8.84,
N 2.70. Calc (%), C 75.85, H 8.75, N 2.76.

1,10- Big(1-phenyloxy)- 4’-(3""-(1"",5""-dioxo-4""-tetradecyl-1"",3"",4"",5""-tetrahydro-
27,4’ -benzoxazepinyl))]decane (25)

White solid; (Yield: 824 mg, 76 %); IRima(KBr, cm): 3010, 2953, 2878 1669, 1605, 1588,
1263."HNMR ¢ (ppm, DMSO): 9.88 (s, 2H, N-CH-Ar), 7.12 (d, 4H8.7 Hz, Ar-H), 7.33 (d,
4H, J 8.4 Hz, Ar-H), 8.38 (d, 2HJ] 8.2 Hz, Ar-H), 7.82 (t, 2HJ 8.6 Hz, Ar-H), 7.95 (t, 2H)
8.6 Hz, Ar-H), 7.51 (d, 2HJ 8.1 Hz, Ar-H), 4.02 (t, 4H) 6.4 Hz, -OCH), 3.87 (t, 4HJ 4.1
Hz, -NCHy-), 1.35-1.94 (m, 64H, -OCHCH,-), 0.90 (t, 6H,J 6.7 Hz, -CH). *C NMR § (ppm):
165.48, 167.05 (C=0), 115.18-134.35 (Ar-C), 160(85C-0), 90.92 (C-N), 38.46 (N-Ch,
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22.80 (CH), 15.14 (CH) ppm. Elemental analysis found foggHgesN2Og (%): C 76.53, H 9.23,
N 2.68. Calc (%), C 76.37, H 9.05, N 2.62.

1,10-Big (1 -phenyloxy)- 4-(3"-(1",5""-dioxo-4""-hexadecyl-1"",3"",4"" 5" -tetrahydr o-
27,4’ -benzoxazepinyl))]decane (26)

White solid; (Yield: 850 mg, 75 %); IRina{KBr, cm): 3019, 2960, 2873 1664, 1602, 1581,
1255."HNMR & (ppm, DMSO): 9.83 (s, 2H, N-CH-Ar), 7.16 (d, 4H8.6 Hz, Ar-H), 7.36 (d,
4H, J 8.4 Hz, Ar-H), 8.33 (d, 2HJ 8.8 Hz, Ar-H), 7.80 (t, 2HJ 8.6 Hz, Ar-H), 7.98 (t, 2H)
8.6 Hz, Ar-H), 7.54 (d, 2HJ 8.1 Hz, Ar-H), 4.05 (t, 4H) 6.4 Hz, -OCH-), 3.87 (t, 4H,J
4.1Hz, -NCH-), 1.37-1.99 (m, 72H, -OCHCH,-), 0.96 (t, 6H,J = 6.76 Hz, -CH). *°C NMR ¢
(ppm): 166.48, 169.21 (C=0), 116.31-134.89 (Ar-130.24 (Ar-C-0), 90.42 (C-N), 39.33 (N-
CHy), 21.50 (CH), 14.27 (CH) ppm. Elemental analysis found foy810/N.,0O (%): C 76.94, H
9.20, N 2.44. Calc (%),C 76.83, H 9.31, N 2.49.

1,10- Big[(1-phenyloxy)-  4’-(3""-(1"",5""-diox0-4""-octadecyl-1"",3"",4"" 5" -tetrahydro-
2", 4""-benzoxazepinyl))]decane (27)

White solid; (Yield: 930 mg, 78 %); IRima{KBr, cm’): 3012, 2959, 2878 1661, 1601, 1584,
1260.*HNMR ¢ (ppm, DMSO): 9.82 (s, 2H, N-CH-Ar), 7.12 (d, 4H8.7 Hz, Ar-H), 7.31 (d,
4H, J 8.5 Hz, Ar-H), 8.30 (d, 2HJ 8.8 Hz, Ar-H), 7.82 (t, 2HJ 8.5 Hz, Ar-H), 7.92 (t, 2HJ
8.6 Hz, Ar-H), 7.50 (d, 2HJ 8.2 Hz, Ar-H), 4.07 (t, 4H) 6.4 Hz, -OCH-), 3.88 (t, 4H,J
4.1Hz, -NCH-), 1.34-1.97 (m, 80H, -OCHCH,-), 0.96 (t, 6H,J = 6.76 Hz, -CH). *°C NMR ¢
(ppm): 166.87, 168.70 (C=0), 115.01-134.20 (Ar-8y0.58 (Ar-C-0O), 90.20 (C-N), 39.69 (N-
CHy), 22.46 (CH), 15.38 (CH) ppm. Elemental analysis found fofgl11JN2Og (%): C 77.12, H
9.68, N 2.30. Calc (%), C 77.25, H 9.55, N 2.37.

1,12- Big(1"-phenyloxy)- 4’-(3""-(1"",5""-dioxo-4""-hexyl-1"",3"",4"" ,5""-tetrahydro-2"",4""-
benzoxazepinyl))]dodecane (28)

White solid; (Yield: 611 mg70 %); IR: vmadKBr, cm®): 3014, 2956, 2870 1670, 1601, 1589,
1255."HNMR ¢ (ppm, DMSO): 9.82 (s, 2H, N-CH-Ar), 7.10 (d, 4#8.9 Hz, Ar-H), 7.35 (d,
4H, J 8.2 Hz, Ar-H), 8.32 (d, 2HJ 8.3 Hz, Ar-H), 7.84 (t, 2HJ 8.5 Hz, Ar-H), 7.91 (t, 2HJ
8.6 Hz, Ar-H), 7.57 (d, 2HJ 8.0 Hz, Ar-H), 4.04 (t, 4H) 6.4 Hz, -OCH-), 3.85 (t, 4H,J
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4.1Hz, -NCH-), 1.39-1.99 (m, 36H, -OCHCH,-), 0.91 (t, 6H,J 6.7 Hz, -CH). **C NMR §
(ppm): 166.71, 169.00 (C=0), 115.36-134.26 (Ar-099.11 (Ar-C-0), 90.76 (C-N), 39.19 (N-
CHy), 22.83 (CH), 14.27 (CH) ppm. Elemental analysis found fog,8¢sN2Og (%): C 74.40, H
7.66, N 3.15. Calc (%), C 74.28, H 7.85, N 3.21.

1,12- Big[(1"-phenyloxy)- 4’-(3""-(1"",5""-dioxo-4""-octyl-1"",3"",4"" 5" "-tetrahydro-2"",4""-
benzoxazepinyl))]dodecane (29)

White solid; (Yield: 633 mg, 68 %); IRina{KBr, cm?): 3012, 2950, 2879 1675, 1600, 1584,
1254.*HNMR & (ppm, DMSO): 9.81 (s, 2H, N-CH-Ar), 7.10 (d, 4H8.9 Hz, Ar-H), 7.32 (d,
4H, J 8.3 Hz, Ar-H), 8.39 (d, 2HJ 8.4 Hz, Ar-H), 7.82 (t, 2HJ 8.6 Hz, Ar-H), 7.96 (t, 2H)
8.2 Hz, Ar-H), 7.58 (d, 2HJ 8.1 Hz, Ar-H), 4.01 (t, 4H) 6.4 Hz, -OCH-), 3.88 (t, 4H,J
4.1Hz, -NCH-), 1.37-1.96 (m, 44H, -OCHCH,-), 0.97 (t, 6H,J 6.7 Hz, -CH). ®C NMR ¢
(ppm): 165.90, 167.33 (C=0), 116.41-134.63 (Ar-T§0.40 (Ar-C-0), 90.76 (C-N), 38.33 (N-
CH_y), 21.00 (CH), 14.88 (CH) ppm. Elemental analysis found foggH7¢N2Og (%):C 74.86, H
8.17, N 3.09. Calc (%), C 74.97, H 8.24, N 3.01.

1,12-Big[(1"-phenyloxy)- 4’-(3""-(1",5""-dioxo-4""-decyl-1"",3"",4"" 5" "-tetrahydro-2"",4""-
benzoxazepinyl))]dodecane (30)

White solid; (Yield: 603 mg, 61 %); IRina{KBr, cm’): 3010, 2956, 2878 1673, 1603, 1580,
1261."HNMR ¢ (ppm, DMSO): 9.88 (s, 2H, N-CH-Ar), 7.16 (d, 4H8.8 Hz, Ar-H), 7.36 (d,
4H, J 8.4 Hz, Ar-H), 8.36 (d, 2HJ 8.5 Hz, Ar-H), 7.84 (t, 2HJ 8.6 Hz, Ar-H), 7.94 (t, 2HJ
8.3 Hz, Ar-H), 7.53 (d, 2HJ 8.1 Hz, Ar-H), 4.08 (t, 4H) 6.4 Hz, -OCH-), 3.84 (t, 4HJ 4.1
Hz, -NCHy-), 1.36-1.98 (m, 52H, -OCHCH,-), 0.99 (t, 6H,J 6.7 Hz, -CH). *C NMR 6 (ppm):
164.16, 166.40 (C=0), 115.01-134.19 (Ar-C), 16088 C-0O), 90.14 (C-N), 38.81 (N-Ch,
22.33 (CH), 14.79 (CH) ppm. Elemental analysis found fog8ssN.Og (%): C 75.39, H 8.64,
N 2.78. Calc (%),C 75.57, H 8.59, N 2.84.

1,12-Big[(1"-phenyloxy)- 4-(3""-(1"",5""-diox0-4""-dodecyl-1"",3"",4"" 5" -tetrahydro-2"",4""-
benzoxazepinyl))]dodecane (31)

White solid; (Yield: 753 mg, 72 %); IRima(KBr, cmi®): 3005, 2952, 2872 1671, 1601, 1583,
1257."HNMR & (ppm, DMSO): 9.80 (s, 2H, N-CH-Ar), 7.13 (d, 4818.8 Hz, Ar-H), 7.34 (d,
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4H, J 8.5 Hz, Ar-H), 8.32 (d, 2HJ 8.6 Hz, Ar-H), 7.82 (t, 2HJ 8.7 Hz, Ar-H), 7.96 (t, 2HJ
8.3 Hz, Ar-H), 7.52 (d, 2H) 8.3 Hz, Ar-H), 4.00 (t, 4H) 6.4 Hz, -OCH), 3.81 (t, 4HJ 4.1
Hz, -NCHy-), 1.33-1.96 (m, 60H, -OCHCH,-), 0.92 (t, 6H,J 6.7 Hz, -CH). *C NMR 6 (ppm):
164.39, 166.75 (C=0), 115.61-134.57 (Ar-C), 160(88-C-O), 89.63 (C-N), 38.16 (N-Ch,
21.14 (CH), 14.96 (CH) ppm. Elemental analysis found foggH9,N.Og (%): C 76.28, H 8.76,
N 2.58. Calc (%), C 76.12, H 8.90, N 2.69.

1,12- Big[(1"-phenyloxy)- 4’-(3""-(1"",5""-dioxo-4""-tetradecyl-1"",3"",4"",5""-tetrahydro-
2”7, 4”"-benzoxazepinyl))]dodecane (32)

White solid; (Yield:817 mg,74 %); IR: vmadKBr, cm®): 3010, 2951, 2863 1668, 1603, 1584,
1262.*HNMR ¢ (ppm, DMSO): 9.88 (s, 2H, N-CH-Ar), 7.15 (d, 4818.8 Hz, Ar-H), 7.33 (d,
4H, J 8.5 Hz, Ar-H), 8.34 (d, 2HJ 8.6 Hz, Ar-H), 7.86 (t, 2HJ 8.6 Hz, Ar-H), 7.94 (t, 2H)
8.3 Hz, Ar-H), 7.59 (d, 2HJ 8.1 Hz, Ar-H), 4.07 (t, 4H) 6.4 Hz, -OCH-), 3.85 (t, 4H,J
4.1Hz, -NCH-), 1.37-1.99 (m, 68H, -OCHCH,-), 0.95 (t, 6H,J 6.7 Hz, -CH). **C NMR §
(ppm): 165.20, 167.14 (C=0), 116.39-134.07 (Ar-8y9.67 (Ar-C-0), 90.03 (C-N), 38.55 (N-
CHy), 22.68 (CH), 14.00 (CH) ppm. Elemental analysis found fofgB100N20g (%0): C 76.52, H
9.10, N 2.61. Calc (%), C 76.60, H 9.18, N 2.55.

1,12- Big[(1-phenyloxy)- 4’-(3"-(1"",5""-diox0-4""-hexadecyl-1"",3"",4"" 5 "-tetrahydro-
2”7, 4”"-benzoxazepinyl))]dodecane (33)

White solid; (Yield:848 mg,73 %); IR: vma{KBr, cm®): 3019, 2954, 2860 1670, 1601, 1589,
1257.*HNMR & (ppm, DMSO): 9.89 (s, 2H, N-CH-Ar), 7.17 (4H, 8.8 Hz, Ar-H), 7.39 (4H,
d, J 8.5 Hz, Ar-H), 8.38 (2H, dJ 8.5 Hz, Ar-H), 7.85 (2H, t) 8.7 Hz, Ar-H), 7.90 (2H, t) 8.3
Hz, Ar-H), 7.54 (2H, dJ 8.1 Hz, Ar-H), 4.07 (t, 4H) 6.4 Hz, -OCH-), 3.89 (t, 4HJ 4.1Hz, -
NCH,-), 1.39-1.98 (m, 76H, -OCHCH,-), 0.98 (t, 6H,J 6.7 Hz, -CH). **C NMR ¢ (ppm):
166.36, 168.05 (C=0), 115.31-134.20 (Ar-C), 160(B2-C-O), 90.01 (C-N), 38.03 (N-CH|,
21.25 (CH), 15.80 (CH) ppm. Elemental analysis found fo§s810dN2.Os (%0): C 77.18, H 9.32,
N 2.40. Calc (%), C 77.04, H 9.44, N 2.43.

1,12-  Big(1"-phenyloxy)-  4-(3""-(1"",5""-dioxo-4""-octadecyl-1"",3"",4"",5""-tetrahydro-
2”7, 4”"-benzoxazepinyl))]dodecane (34)
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White solid; (Yield:853 mg,70 %); IR: vma{KBr, cm®): 3009, 2958, 2853 1673, 1600, 1582,
1261."HNMR § (ppm, DMSO): 9.87 (s, 2H, N-CH-Ar), 7.11 (d, 488.8 Hz, Ar-H), 7.33 (d,
4H, J 8.5 Hz, Ar-H), 8.34 (d, 2H] 8.6 Hz, Ar-H), 7.80 (t, 2H) 8.9 Hz, Ar-H), 7.94 (t, 2H) 8.2
Hz, Ar-H), 7.58 (d, 2H, 8.1 Hz, Ar-H), 4.09 (t, 4H) 6.4 Hz, -OCH-), 3.84 (t, 4HJ 4.1Hz, -
NCH,-), 1.32-1.95 (m, 84H, -OCHCH,-), 0.99 (t, 6H,J 6.7 Hz, -CH). °C NMR ¢ (ppm):
166.07, 168.46 (C=0), 116.19-134.85 (Ar-C), 160(86-C-O), 90.67 (C-N), 38.27 (N-CH|,
22.08 (CH), 14.24 (CH) ppm. Elemental analysis found foyg8116N2Og (%): C 77.44, H 9.66,
N 2.32. Calc (%), C 77.49, H 9.73, N 2.38.
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