CHAPTER I1I

RESULTS AND DISCUSSION

p-tert-Butylealix[4] Qf the condensation of p-rert-
butylphenol with formalds / 1 ~\\X1~ unt of sodium hydroxide and

d by Gutsche [42]. The

\\\\ to yield the desired
tetrameric unit. The yi€ld 6 p-repth: -% \\ e prepared by this method
(2.1.1) was 60% after regtys 1'1& ti {03 , "'\ ) ‘ his compound was checked
by 'H-NMR (CDCl;) spedfrc pectrum is shown in Figure A.1.
ATOH was observed as a si 7 .32 ppinand HOArH a singlet, at 7.17
ppm. ArCH HpArsappeared as an AB Sustem 2t 299 and 3.44 ppm with a
coupling constant of ‘ PSimere observed as a singlet
at 1.99 ppm. The 'H-} data shows that the synthesized p-tert-butylcalix[4]

arene was in ﬁﬂﬂw e’jﬁwﬂwr) Figure A.20,

reveals the mo at 648 élﬂﬂ%) Thc elemental ana]ys:s showed that
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2[( 1-Formyl-2-phenyl)oxy]ethylbromide (2a) was prepared according

diphenylether was {iSec

recommended conditi®ns

1)

to a reported procedure[43]. Salicylaldehyde was reacted with an excessive
amount of 1,2-dibromoethane while refluxing in acetonitrile under nitrogen
atmosphere. The reaction yielded 2[(1-formyl-2-phenyl)oxy]Jethylbromide (2a)
as a major product (51%) and 2,2'-( 1,2-dioxyethane)bisbenzaldehyde (2b) as a
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minor product (2%). The characteristic of (2a) is a white solid, Mp. 58°C.
'"H-NMR (CDCls) spectrum is shown in Figure A2 and 'H-NMR analysis is
shown in Table 3.2. The spectrum confirms the proposed structure for (2a),

Scheme 1.

The minor product (2b) is a disubstituted product which can be
confirmed by its '"H-NMR spectrum ji ‘eutereted chloroform (Figure A3 and
Table 3.3). ' ,

25,27-bis[2-[ th 1]-pu.rerf -butylcalix[4]arene

(3) was prepared 2[(1-formyl-2-phenyl)oxy]
ethylbromide (2a) anf

mixture in acetonitri

refluxing the reaction
cheme I). The reaction
| groups with a loss of HBr with
an aid of potassium carling ase ;,__;"‘ :« ion was complete in 63 hours.
The pure 1,3-dialdehyde d€ri obflined after a chromatographic
separation on a silica gel cul : oromethane as eluent with 67%
yield. The "H-NMRA\(C , ctrum g (3)issdisplayed in Figure A.4.
The analysis of Va— J“-‘- that (3) existed as

1,3-disubstituted cone CHAHpAT ap eared as an AB system at

Zit:iiimw ﬁmmiﬁf‘“‘* N
LRIAND T PANEIRNE cuir v

deﬁvahves of p-tert-butylcalix[4]arene, 4(a-e) by condensing the dialdehyde

nfurmaunn,

derivative (3) with appropriate primary diamines; 1,3-propylenediamine,
1,4-butylenediamine, diethylene triamine, triethylene tetramine, and
tetracthylene pentamine. The dialdehyde derivative (3) was refluxed with

excessive amount (10%) of the appropriate primary diamino compound in
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acetonitrile-methanol for 9 hours. The reaction mixture precipitated as a white
solid for 4(a-c) and a yellow solid for 4(d-e). The yields were 86%, 88%, 97%,
24% and 28%, respectively. The reaction of (3) and diethylenetriamine
proceeded with a faster rate and higher yield than the rest, this could be due to
a, more or less, better fit of the primary diamine bridge onto the calixarene unit,
thus leading to a more effective ring closure. ~ All the products were white
powders except for (4d) and (4¢) which svere pale yellow. They were all solids

it teimpeidiied sanging from 192°C to 300°C.
They were characterizedeby—H-NMR, mls techniques and elemental
analysis. From the "H-NMi A//- ' re deduced to be 1,3-bridge-p-
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il |

teri-butylcalix[4]arene dg tmn due to the presence of
only two singlets for the e £l ‘;t_;;g-‘ \\

vand 0.87 ppm for (4a), 1.29
ps \\ PP (

2Ar at 4.44 and 3.27 ppm

and 0.83 ppm for (48), A&
= 13.0 Hz) for (4b) [38).

v Al ad
J =13.0 Hz) for (4a) afid 444 and" 2. 22onm
( ) for (4a) sy
2hely |

il
The imine protons ajfpefred at 898 ppm for (4a) and 8.81 ppm for
(4b). When the bridge wa 0’ ek
'H-NMR spectra oftt il base_dervatives, 4(c-e), are more
N il N
complicated. Huwe\q, all | X ﬁtﬂd HC=N signal in the
same region as those o 942 and (4b). (4&; gave two HC=N signals at 8.77 and

8.67 ppm, indw m%ﬁﬂWMﬂ ?me integration ratios

of signals in Figlire A.7 were cnnssiste:nt with ﬂ;e structure prgynsed for (4¢) in

shene g 1) O YRR I ] B e o

attemptedito be assigned in this study. The elemental analysis and mass spectral

Jnore than 4 carbon atoms, the

data are consistent with the molecular formula of (4¢). The '"H-NMR spectra of
(4d) and (4e), Figures A.8 and A.9 , were obtained with difficulty due to the
low solubility of the Schiff base in deuterated chloroform. The imine protons

appeared at 8.73 and 8.72 ppm, respectively. The complex pattern for tert-C,H,
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indicates a mixture of conformations with the same empirical formulas. The
elemental analysis data of both (4d) and (4e) compounds were consistent with

the proposed empirical formulas with one methanol molecule in the structure.

4(c-¢) are novel compounds, constructed as models for calix[4]arene

containing more than two nitrogen atoms in the bridging cap. The yellow color

and low solubility (4d) and (4¢)y couldk indicate the existence “of polymeric
substance resulting from the connection 4#he’long aza-chain with two calix[4]

arene units.

hydrogenating the
tetrahydrofuran and &
in methanolic solution _
yields, 95%, 81%, and &9 ﬂg signals appeared in the down
alk : or (5b). 5(c) exhibited two NH,"
' 2 .ﬁ'ullCHzl'»JH{r appeared at

ompounds with NaBH, in
\\ N\
x\- iction reaction with HCI

-c) were obtained in good

field region, 9.80 ppm for
signals at 9.99 and 9.56 ppmsAvitliix
4,63, 4.60 and {}__ el _duc o th \'
charge on the nitrog :

conformation, despltc e prcsence of other conformation in its precursor (4c).

Mass spec::ﬂ%a ﬂﬂ)ﬁ w\ﬁt WIm ﬂg: indicates a loss of

Hluence of the positive

obtained in pure cone

HCI molec m the original structure in the 5pectmmeter The same effect

was OBSG;IWM ﬂ:‘jm%wqﬂ ﬂﬁﬂ}ﬂ E(PG) serves as

a model w ¢ ammonium sites for anion complexation study.

'H-NMR spectra of (5d) and (Se), Figures A.13 and A.14, are not well
defined. However, the NH," signals can be observed at 9.15 and 9.25ppm,
respectively. The synthesized (5d) and (Se) are believed to be acidic forms of
(4d) and (4e).
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Basic forms of 5(a-c) could be obtained by neutralizing the
corresponding acidic form 5(a-c) with sodium hydroxide as shown in Scheme
IV. 6(a-c) were obtained in good yields, 80%, 49% and 89%, respectively. The
NH," signals in the acidic forms disappeared from the 'H-NMR spectra of
6(a-c). ArCH,N signals shifted noticeably to upfield region, from 4.63 (5a) to
3.83 ppm (6a), 4.60 (Sb) to 3.82 ppm (6b) and 4.69 (5c¢) to 3.82 ppm (6¢).

in the preparation of
methylammonium d ion complexation study
(Scheme V).

The difference | toms in the bridge may provide
a conclusion about anion the synthesized molecules. (7a)
and (7b) were obtained by 1 (6a)sand (6¢), respectively, first with
methyl iodide and 'i?,;',j:’—.‘;i::i:iiik:-:1'-5::'-':%-‘%1135';“:—'-'45-'-i---‘ raals appear at 3.51 ppm
for (7a) and 3.59 pp - </

while (7b) gave two %nals at 3.59 ppm CH;N"( H;),CH, and 3.29 ppm,

ArCH;N" (CH n@ pfield region, from
3.83 (6a) to 4. ﬁ?) an (6¢) to 4.88 ppmm
%lﬂw:]sa 35123 %ga}ﬂeﬂas@on Efl’?g w:mﬂdl% yield. Its

'H-NMR spectrum (Figure A.19) is consistent with the proposed structure in
Scheme V. CH,N'(CH3),CH, appeared at higher chemical Schiff (3.59 ppm)
than ArCH,N"(CHj3); (3.29 ppm) as was the case for CH,NH, CH, (9.99 ppm)
and ArCH,NH,' (9.56 ppm) in (5¢c). (7b) is believed to exist with HSO, as

spear at 3.22 ppm for (7a)



57

counter anions as in (7a) [44]. Mass spectrum of (7b), Figure A.19 shows a
peak at 1086.7, corresponding to its basic form ie. a loss of three methyl
groups from the diammonium derivative [44]. This observation is consistent
with those observed in the mass spectra of (5a), (5¢) and (7a), that is the second
protons or methyl groups on the nitrogen atoms would be clipped off in the
ionization chamber.

The anion complexati studg/of%s%) has been studied in detail by

el compoumds(8e)and (7b), synthesized in this

work, were brought t0™licie*@nion lcomplexing Study along with (7a). The
N

SRatrogen atoms (2N and 3N)

H;),", on the bridge of

Thammapatanajit [46]. ThE H0

chosen compounds w
and different ammonft
p-teri-butylcalix[4 |arefies

i

AULINENINYINS
PIAATUAMINYIAE
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3.2 Complexation Study

Ligand (5c) reacted heterogeneously with sodium nitrate in
dichloromethane for 36 hours. In some reactions, the unreacted sodium nitrate
was observed and filtered off. The 'H-NMR spectra of the residue after
filration  (Figures A. 27-35, able 3.2.1) show up field shifts for

CH,-NH; -CH, and Ar-CH,-NH: Ol ghals. Typical mole ratio plots are
presented in Figures A.25 and A 26, ely, suggesting a 1:1 inclusion
complex. These upfield shifts indicates anwcorporation of highly negative

group onto ligand (5¢), 5 arter Acel e | ! NOs™ [46]. The magnitude
| ignal nsiderably large, 40.9 Hz,

as compared with 20.0 T AFCIL-B “ Hj signal displacement observed
in the interaction betwegfl (3a)fands : ¢ by 3 amimapatanagit and co-worker
cactibrlinheriammonium derivative (Sc)
than the diammonium deriyati ; i, was also observed by Motetaitis
[47].

Interestingly, Er—CHz- 1y signal was nmmigniﬁcanﬂy disturbed by
the nitrate inclusi mdﬁ:ﬂmﬁlﬁﬁ g‘ﬁ ﬂ ﬂ[ resided within the
ammonium rq cranﬂy affect the

Ar: *CH;"N Iﬂtﬂﬂﬁ

WiaeN I NN

The interaction between ligand (5c) and sodium carbonate was similar
to that observed with sodium nitrate. Typical mole ratio plots Figures A.36 and
A.37 for CH,-NH,"-CH, and Ar-CH,-NH,'-CH, signals, respectively, also

suggest a 1:1 type for carbonate complex.
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The interaction between CO;> and (5c) is stronger than that of NOy',
as can be observed from the AHz magnitudes (studied on a 500 MHz
instrument for the carbonate complex study and a 200 MHz instrument for the
nitrate complex study). The stronger interaction could probably be due to a
higher negative charge of CO;” than NO; and a better fit for COs> in the

ammonium bridge than NO;",

A competitive study (2.2.2 wECn nitrate and carbonate for (5c)
showed the substitution ol the ine ﬁm (5¢) by the carbonate ion.
Figure A.47 shc:ws upfield fnr CH,NH,'CH, and

ﬁICHzNH;+CH2 from
for NO;3™ : (5¢) ratid of

was added in this reaf

8.and 3.56 ppm, respectively,

l s tHibfBdnie Sultber of equivalence of CO;*

- LA Whieh “the Same |

o 1l / e.(bo %\X\ h, ed further to be at 2.91
and 2.89 ppm, respeciiVely (F | ,f \- \‘a chemical shifts are in
accordance with those @bsgl sarbo latetcomplexation study. When
action mixture ( 2.2.3.2), the
ved (Figure A.49). It can be
concluded that (5¢c) &m""" ol ‘fi'-’--;*“--'“-':‘-i el

both anions were mixed

same results of carbonate i

i

(5a) changcd'mo ltS basic form when interacted with carbonate ion

401 i i 1504 KT 19) P K e v i

carbonate complexation studies (vi F supra). Tlus implies lnwer K, values of

mﬂ‘W’TWW’]’]WEﬂﬂﬂ

Dne of the objectives of this study was to synthesize methyl
ammonium salt derivatives of p-fert-butylcalix[4]arene which would not be
affected by the basicity of the studied anions. When the methyl ammonium salt
(7b) reacted with nitrate ion at A : L ratios 1 : 1 and 4 - 1, the reaction
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mixture turned yellow after the contact of the reactants. However, the 'H-NMR
spectra (Figures A.56 and A.57) are similar to that of (7b). The extent of the
interaction between (7b) and nitrate ion may have been too weak to be detected
by 'H-NMR spectroscopic technique. A steric hindrance from the methy]
groups around the bridging cap could have been a major contribution for the
observed weak interaction. When the anion was changed to carbonate ion
(A:L=1:1), a slight upfie] i displacement for OCH,CH,0 protons was
i ity interaction between carbonate
n mia y ﬁiuw from the positive charge

iﬂn and {?b). The ca_[' 0] |$‘.1|‘-n.:
of nitrogen sites, due . 1

: f
upfield shift of OCH;CE O /I/;' s, u\ terachun of carbonate ion

than nitrate to (5¢) w 0 pusgved Wty wes
3 [ \
NG \\

The anion comiple on %‘ n’ het \ a) and nitrate or carbonate

ed above, resulting in the

ion revealed similar res S 1n et ¢ val 2 0 \ The reaction between (7a)

and nitrate ion, A :L = I fGad 4+ e'ill-defined 'H-NMR spectra,
Figures A.50 and A.51 , with & cotor el om calurless to yellow as
observed in the casecf (Zb} and nitrate ton N ool ‘ nt change in '"H-NMR

spectra of reaction belw =1:1and4:1, was

observed. However, tit study of (5a) w1th nitrate ion [46] showed L,A, LA

and LA, were concluded, at this
e iuail

stage, that the mgrac ion between nitrate or carbonate i mn is too weak

to be d WTW ﬁrﬁrﬂtﬂmcﬁon of
carbona:ia ifrate ion was not o served in this case.



Table 3.1 'H-NMR analysis of (1)

Chemical Shift | Multiplicity | Number of Assignment
(ppm) protons
10.32 singlet 4H ArOH
7.17 singlet 8H HOArH
4.20, 3.44 2 doublets | ' AB system ArCH,HpAr
J =160 /
1.19 pjuls FEE - - == HOAr-1-C4Hy

Table 3.2 'H-NMR ag

Chemical shift Assignment
(ppm)
10.47 CHO
7.85 H,
7.55 Hy
8.2 Hz
.07 ﬂumm INUT =
=7.1 Hf o/
Sl amnw BN AH
J=8.4Hz
442 triplet 2H OCH,CH,Br
J=5.0Hz
3.70 triplet 2H OCH,CH,Br
J=50Hz
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Table 3.3 'H-NMR analysis of (2b)

Chemical shift Multiplicity Number of Assignment
(ppm) protons
10.45 singlet 2H CHO

7.80 doublet 2H H,

7.59

7.10

7.07

4.53

]
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Table 3.4 'H-NMR analysis of (3)

Chemical shift | Multiplicity | Number of Assignment
(ppm) protons
10.47 singlet 2H CHO
7.81 H,
7.53,7.49 Hy
7.44 ArOH
6.98 , 6.93 H, Hy
6.99 HOArH
6.84 ROArH
4.40-4.37 \ OCH,CH,0
4.28 ,3.28 \\ B system ArCH HpgAr
1.23 HOAT-1-C4Ho
0.99 | - S v 5 OAr--C4Hy
Y Y

)
¢
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Table 3.5 'H-NMR analysis of (4a)

AULINENINYINS
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Chemical shift | Multiplicity | Number of Assignment
(ppm) protons
8.73 singlet 2H CHN
7.83 doublet 2H H,
7.26-7.18 H,
7.06 HOArH
6.80-6.62 H,, Hy
\ ROATH and ArOH
4.44 ,3.27 AB system ArCH,HgAr
4.27 OCH,CH,0
3.24 NCH,CH,
1.88 CH,CH,CH,
1.30 . £HOAr--C;H,
0.87 L ROAr--C4H,

AN INYAE
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Table 3.6 'H-NMR analysis of (4b)

Chemical shift | Multiplicity | Number of Assignment
(ppm) protons
8.81 singlet 2H CHN
7.90 doublet 2H H,
7.29 H,
7.03 HOArH
6.96 H.
6.83 H,
6.62 ROArH
6.47 ArOH
4.44 322 AB system ArCH,HpAr
4.33 i Y JOCH,CH,0
3.15 ‘multiple , ) NCH,CH,
1.47 multiplet L CH,CH,CH,CH,
2o 1 &) &Y BN ) ) Thohercom,
08 Y| singlet o 18H _ ROARC, H,
a 160 N el ~11
'l d AR
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Table 3.7 "H-NMR analysis of (4c)

66

Chemical shift | Multiplicity | Number Assignment
(ppm) of protons
8.77, 8.67 2 singlet 2H CHN
7.85-6.18 multiplet 18H H., H,, HOArH
H., Hy
ROArH and ArOH
4.80-3.30 ArCH,NH
OCH,CH;0
NCH,CH;N
4.41-3.33 H % WAB system ArCH, HpAr
1.50-0.70 HOAr--C4H,
ROAr-1-C4Hy

|

,"I
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Table 3.8 'H-NMR analysis of (4d)

67

Chemical shift Multiplicity | Number Assignment
(ppm) of protons
8.73 singlet 2H CHN
7.82-6.58 multiplet 18H H., Hy, HOATH , H., Hy
ROATrH and ArOH
4.70-3.01 AB system ArCH,HpAr
OCH,CH,0
. NCH,CH; and NH
1.30-0.82 HOAr-1-C,Hy
ROAr--C4Hy
Table 3.9 'H-NMR ana!ysm .
Chemical shift -V_f"WWW"W . Assignment

(ppm)

8.72

’QW']Q

9
4.76 - 1.73

1.27-0.83

2oe-s B UT TN

multiplet

multiplet

36H

1SHENNT o mon
SHE ﬂm'm&aizf’m

AB system ArCH,HpAr
OCH,CH,0, NCH,CH;N
and NH
HOAr-1-C4Hy
ROAr--C4H,




Table 3.10 'H-NMR analysis of (5a)

68

Chemical shift Multiplicity | Number Assignment
(ppm) of protons
9.80 singlet (broad) 4H NH
7.39-17.29 multiplet 8H H., Hy H.and Hy
and
6.93 - 6.83
6.98 HOArH
6.76 ArOH
6.71 ROArH
4.63 ArCH,NH
4.36,3.22 AB system ArCH HpAr
4.22 OCH,CH;0
3.69 | singlet (Broad) NCH,CH,
2.85 £, CH,CH,CH,
1.24 FiY] HOAr-1-CH,
0.86 5 il  ROAr-+-C4Hy

AUEIN

NI

179

ARIAATUAMINYAE



Table 3.11 '"H-NMR analysis of (5b)

69

Chemical shift Multiplicity | Number Assignment
(ppm) of protons
9.13 singlet (broad) 4H NH
7.40 doublet 2H H,
7=7.31
7.23-7.17 Hy
6.97 HOArH
6.87 - 6.74 H. and Hy
6.78 ArOH
6.68 ROArH
4.60 ArCH,NH
432,3.15 AB system ArCH HpAr
4.18 OCH,CH,0O
3.18 £ ) NCHCH,
2.26 ‘”‘ CH,CH,CH,CH,
1.23 :' J HOAr-1-C4Hy
0.85 i ¢ ﬂat S aeln A .: OAr-1-C4Hy

0 -
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Table 3.12 'H-NMR analysis of (5¢)

70

o L) d [

#

Chemical shift Multiplicity | Number Assignment
(ppm) of protons
9.99 singlet (broad) 2H CH,NH,'CH,
9.56 singlet (broad) 4H ArCH,NH,"
7.43 H,
7.39 ] H,
6.97 ~\\\ | HOArH
6.84 - 6.58 3] \\ H., Hy and ArOH
6.67 ) \\ ROArH
4.69 465 ArCH,NH
4.26,3.19 AB system ArCHAHpAr
4.25 inglet (broad) | OCH,CH,0
3.99 CH, NH,CH,
3.69 ') ArCH,NH,"CH,
1.22 HOAr--C,H,
- AL AL QN e 194 d Alak]) ‘QDM-I-C4H9
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Table 3.13 'H-NMR analysis of (5d)

Chemical shift Multiplicity | Number Assignment
(ppm) of protons
9.15 singlet (broad) |  8H NH
7.30-6.71 multiplet 18H H,, H, , HOArH
| H., Hy, ArOH
and ROArH
4.70 - 2.84 ArCH,NH
UAB system ArCH HpAT
OCH,CH,0
and NCH,CH,
1.23 gt HOAr-1-C4Hj
0.87 ig } H ROAr-t-C4Hy

= -t‘

| '7:. |nrl"
;I et
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Table 3.14 'H-NMR analysis of (5¢)

Chemical shift Multiplicity | Number Assignment
(ppm) of protons
9.25 singlet (broad) 10H NH
7.42 - 6.40 multiplet | 18H H.,H, , HOArH
Al H., Hy, ArOH
—— _ and ROATH
4.72-2.74 Filiiplet 1| SGHT ACH,NH
_ N AB system ArCHAHpAr
AN OCH,CH,0
'\. W I and NCH,CH,
1.19 @ TN I,  HOAr+-CH
F \ 4Hy
7 A\ rovicn

/ iz

b/ 2

;r .E' ]
1 i
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Table 3.15 '"H-NMR analysis of (6a)

Chemical shift | Multiplicity | Number of Assignment
(ppm) protons
7.24 -7.16 multiplet 4H H, and H,
7.02 smglet HOArH
6.79 th ubled "'"'
6.65 ROArH
6.34
4.40,4.22 OCH,CH-0
4.35,3.24 3 system ArCH\HpAr
3.83 ArCH,NH
2.50 NCH,CH;
1.42 ) '} CH,CH,CH,
Ar-1-C4Hyg
oss 1) Brad) mwmni,m,

’QW’WNﬂ‘iﬁUﬂmTc)ﬂmaH



Table 3.17 'H-NMR analysis of (6¢)

75

Chemical shift | Multiplicity | Number of Assignment

(ppm) protons

7.24 -7.14 multiplet 4H H, and H,
7.03 singlet 4H HOArH

6.91-6.78 S H., Hq
6.70 N ﬂ | ROArH

444 324 doublei S| AB system ArCH \HpATr

> ‘ \\ \"‘-.
4.36,4.29 8z \\ OCH,CH,0
RET I\
3.82 1= ’ DN TR ArCH,NH
2.49 ac * AL CH,NH,CH,
2.38 B ARE Nl ArCHNH,CH,
1.28 = | HOAr-1-C,Hy
0.89 ROAr-1-C4Hy
(% Y]
) J
¢
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Table 3.18 'H-NMR analysis of (7a)

76

Chemical shift | Multiplicity | Number of Assignment
(ppm) protons
7.50 doublet 2H H,
J=71Hz
127 H,
J
7.24 '_ HOArH
7.01- 6.92 - L 6H s H., Hy and ROArH
4.84 : \\\ ArCH,NH
448,432 OCH,CH,0
4.32,3.32 AB system ArCH HpAr
3.51 OCHj3
3.51 NCH,CH,
3.22 NCH;
2.77 " | NCH,CH,CH,
1.22 |  HOAr-+-C4Hy
105 ROAr-1-C4H,
AU IRHRTHYARS

AN TUAMINYAE



Table 3.19 'H-NMR analysis of (7b)

Chemical shift | Multiplicity | Number of Assignment
(ppm) protons
7.58-6.65 multiplet 16H H,, H,
HOArH H., Hy
and ROArH
4.88 ArCH,NH
4.71 NCH,;NH,N
4.33 OCH,CH,0
4.23,3.29 foubléts * BF IAB system ArCH,HpAr
3.59 . OCH; , CH,N"(CH;),CH,
3.29 ArCH;N(CH;),
2.50 NCH,CH,
1.25 HOAr-1-C4Hy
084  [Iosmgiot=—f=t j’d ROAr-1-C, Hy

I} {
AULINENINYINS
AN TUNN NS Y



Scheme I

H H
NaOH
formaldehyde solution
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Scheme Il

ATIRAINYNEY

(CHp)s for (4b)
(CH,CH,NHCH,CH;) for (4¢)
(CH,CH;NHCH,CH,NHCH,CH,) for (4d)

(CH,CH,;NHCH,CH,NHCH,CH,NHCH,CH,) for (4¢)
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Scheme III
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= (CHzhg fior (54)
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{CI'I:C}WH CH:CH{:} for (5¢)
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Scheme IV

ﬂumwﬂﬂinmm
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(CH,CH,;NHCH,CHj;) for (6c)
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Scheme V
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+
(CH,CH,N(CH3),CH,CH,) for (7b)
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