Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supporting Information-Ii
[Images for 'H and 3C NMR Spectral Data]

Azide-Acetonitrile “Click” Reaction Triggered by
Cs,CO;: The Atom-Economic, High-yielding Synthesis
of 5-Amino-1,2,3-Triazoles

Patoju M. Krishna, Dhevalapally B. Ramachary,* and Sruthi Peesapati
School of Chemistry, University of Hyderabad, Central University (P.O.),
Hyderabad 500 046, India

Email: ramsc@uohyd.ernet.in and ramchary.db@gmail.com

744
725
612
608
587
569
549
523
519
513
509
502
485
476
457
438
331
312
294
260
4.131

....................

N 51


mailto:ramsc@uohyd.ernet.in
mailto:ramchary.db@gmail.com

S-2

897 9L
oo.whuv
Z€°LL

9€ pCT
€97 52T
€0°LTT
oo.mmﬁuﬂ«

07 "6CT ~o
I8 6¢T
S6°6¢CT
8V TET
cT GET
9V " LET



S-3

780" Cc—

8eG € —

687G~
oLz L
88¢C "L
LogE L
orv "L
0GP "L
cov L
0LV L
78 L
687" L
L899 "L
669°L
60L"L
ccL L
G98° L
788°L



LE6E
8G°6¢
6L7°6¢€
00°0F
TC°0F
AN
€9°0F

TO°LTT
v LTT
09°6¢1T
TL°9¢CT
9L LCT
68 LCT
6T 8¢T
cco6cl
9c¢ cel
6C CET
6V cel
7O 0V

=S\

54



S-5

66E"€—



S-6

06°6¢
L976€E
€8°6¢€
00°0F
LT 0P
reE 0P
06°0F

78 eCT
86 'Fcl
GG Gt
69°9¢T
€Cc 8¢l
7T°6C1
re'6cl
08°T€T
€Cc el
ceETVET
LO"LET
88°6¢€T

=\



S-7

0TV " €—

G98°G—

€9¢C° L
LLZ L
c6CL
cev L
Ly L
€97 " L—=
9G9 " L—=¢
7L L
089°L
869°L
T08°L
LT8 L



06°6¢
L9 6¢€
78 6t
00°0F
LT 0¥
reE"0v
1670V

ARRY Al
99°9¢T
86 9¢CT

om.omﬁumm
mm.mma\\x
26°€cT
69°ET
L8°6€T

S-8



S-9

LG8 G —
5577 L
857" L
VLZ L
682" L
762" L
S62° L
€7V L—
mié\
797" L
586" L
L09" L
L8L" L
508" L
L78° L



S-10



TE”
4°
eL”
re’
GT”
9¢”
96~

qg”
Lv-
€9°
LT
9T~
0T~
Ic
0T~
90~
8L"

6¢
6¢
6¢
6¢
(037
(037
0v

N%

4ae

Product-4ae

ppm

180 160 140 120 100 80 60 40 20

200

S-11



618°6G
€ecL
¢sc’L
oLC L
vIiv' L
vev L
€Eqv L
AAIS
6vS L
8GG "L
G996 L
896" L
8LG "L
78S L
609" L
S19°L
LCO9 "L
T€E9 "L
LVS "L
069 °L
ve8 L
cr8 L
868°L
LT6 L

—

Nﬂ%

Br
)

NH,
4af

N=N
-

Ph

Product-4af

L L I L L L L I I L B A A AL LR LR

ppm

10

00°¢

101
90°¢
It ¢

—390°¢

\¢0" T

S-12



8¢’
86"
6L"
00°
TI¢”
v’
€9”

re”
G0
re”
cs
TT
96~
68"
8G
99
60
09
€0

9¢T
g
.mmﬁ/

6¢
6¢
6¢
(07
(037
()7
(037

NW

cct
GCtT

6CT ~

0€ET—,
.Nmﬂ\
“zeT

‘vET
vET
OvT

l AT Y A,

Product-4af

ppm

180 160 140 120 100 80 60 40 20

200

S-13



AN

6Ch "’

9TL”

€qc’
cLe”
0ec-
ITv”
TeEY”
Lvv:
997"
687"
0TG”
LT8”
GE8”

N‘

M‘

="

e e i i e o e

) S

Bl

Product-4ag

pprm

10

—00"¢€

00°¢

—G0°T
0C°9

—90°¢

s-14



9¢-
Le:

8§
oL
00
T¢
ey
€9

90~
Ly*
96°
60"
A
7o
16~
ge”
0T~
89"

T¢c—
6¢€
‘o€
‘o€
0P
‘0P
7
0¥

/N
N="%
A
-
Ph

4ag

Product-4ag

Ll

140

ppm

100 80 60 40 20

120

180 160

200

S-15



106" ¢—

9V € —

4ah

A

Product-4ah

B e B B L e I B I B L

ppm

~

10

00°¢

€0°¢

|

90

f

LO”
90°¢

g

S0

<
(@)

< QO
(@] (a»]
N

—

T

N

—

S-16



LE

8¢”
6L"
00°
0c:
1A
c9”

86"
9¢-
LE”
Ly*
96~
I8~
Lv*
0c-
L8
6T
Le”
€6 "
96~
L9"
€Gq”
€Gg”

‘6¢€
6¢
6¢
007
007
007
0v

N%

cctT
GctT
9¢t
9¢T
9¢t
9¢t

8CT —

.mﬁ\
621

6¢CT
0€T
TeT
ceT
PET
TPt

I n I.LIL N A

4ah

Product-4ah

I

ppm

180 160 140 120 100 80 60 40 20

200

S-17



gLE E—

678 € —

6€9° G
GET L
EvI-L
67T L
091" L
99T L
PLT L
GeC L
8EC L
Ivec L
LSC L
cLZ L
SLC L
8LC L
0Tr "L
0EV "L
8rv L
987" L
ver L
00G°L
TIG" L
LTG L
GG L
08L"L
€8L L
T08°L
708" L

\\N\M

OMe

4ai

Product-4ai

A

S I L L L L L L B L L B AL L AL AL

ppm

10

—0T°¢€

00°¢

—_— >

S-18



g8e”

8¢
6L
00
|R4
A7
€9

L0

Te”
9¢-
8r "
T0°
4h
96~
oT"
AN
4h

90~

6€
‘6€
‘6€
0
0
0P
0P

96—

Product-4ai

““M,‘L-.,‘,L,

Wi oy

ppm

180 160 140 120 100 80 60 40 20

200

S-19



3.466
3.460
3.457

Product-4aj

L L L L L B L L I L B L L L L L B LA

10 9 8 7 6 5 4 3 2 1 0 ppm
l\&ngLﬂm (@]
(@] o)} (o)) (]
[QVRIQNRIQNA [QNl | N

S-20



Le:

8¢
oL
00

I
47
€9°

A7
AN
4°
oL®
68"
€8°
qe”
6¢”
ev
96
86"
1c”
ot
c9r
e’
LT®
8¢’
00"

0v
0v
0r

6¢
"6€
‘6€
.owx

0cT
€ct
GCT
GCT
GctT
9¢t
LT
Lt
LcT

‘8211

8¢CT
6¢T
6¢CT
6¢CT
6CT
459!
6€T
0rT

Product-4aj

ppm

180 160 140 120 100 80 60 40 20

200

S-21



DO AMOAOONML ™ Ne
HDHONNO™ O A~ o —
HOOWWOWOWSIITNANN O <
el e e ) ™

4ak

Product-4ak

[

L L L L L I L L L I L L L B LR

10 9 8 7 6 5 4 3 2 1 0 ppm
M [ [O[|O) | (@)
ololo|o|O (@}
I 1SN ] e e ~

S-22



Le:
86"
6L"
00°
Ic
e’
€9°

L9~
LL:
9¢”
69°
68"’
G9-
LT®
10°
I
66"
€6’

6¢
6¢
6¢
ov
0r
07
0v

Product-4ak

ppm

180 160 140 120 100 80 60 40 20

200

S-23



WO HOOOAHNML > ~ W O M W o o — ™M O
WOOMHNI>LO MO O < Oy O O < AN (@] ~momom
— — 0O O[> I < <M NN [e)] Mmoo < Lo oM oo™
Qo r~r~rrerrSresresrs Lo ASABASARASAINA o N —

/
§
Y
A
N

-N
N=N,
/J\\(N—%<::>%—CCbEt
-
Ph

NH,
4al

Product-4al

J

L L I I L B B L ) L L B L B LN

10 9 8 7 6 5 4 3 2 1 0 ppm
™ ()} QO |t (@] (e6e]
(@) (@) (@) [e] (@) (@) —
N < | [N N N o™

S-24



69"

LE”
86"
6L
00°
I
47
€9°

99"

8L”
99°
8-
AN
0c’
9¢*
9T~
ST~
7o
68"

86"

PT—

6¢
6¢
6¢
(037
(007
(037
(037

19—

G9T—

N=N

‘NOcozEt

NH,
4al

Ph

Product-4al

prm

180 160 140 120 100 80 60 40 20

200

S-25



669 —

8LZ"
€62
80€ "
Thh-

Ew.»%
Ly L=
S6L°L—

Smé\
706" L
026" L

rr1°8
I91°8

o~~~

0ET 0T —

S N

|

A

Product-4am

ppm

10

L0"¢

L0 T
—LZ°C

—1c'¢

—~TIT1°¢
rT ¢

—_— =

00°T

S-26



LT®

re
1)

9L”
L6"
8T"”
6e”’
09°

4N
19°
oL”
8% "
€T’
Le:
G0~
AN
8-
av-

4%

T€E
‘6¢€
‘6¢€
6¢
6¢
ov
(037
(037

g

coT—

Product-4am

ppm

180 160 140 120 100 80 60 40 20

200

S-27



T9¢°L
6LC L
86C L
SEV°L
GGV L
vLY L
608" L
cI8 L
618" L
cc8 L
8C8°L
ce8 L
GE8 L
0r8 "L
€Ev8 L
€98° L
998° L
€88 L
988° L
096°L
796" L
6L6"L
€86° L
666°L
c00°8
0LZ"8
€LC"8
06C°8

SN

4an

Product-4an

A

S B I I L L B I L I NN AL IR

ppm

10

00°¢

90°T
- r1°c
LT ¥
—~90°T
€0" T

S-28



Le”

8G
6L
00
|R4
A%
9

0c:
€T’
AN
¢t
€e
IT”
Te”
LL:
Ve
9¢-
gc
LL:

6¢
‘6¢€
‘6¢

07
7
0¥
0¥

Gct
9¢T
9¢t

5714

6CT——
0eT
TeT
ceT
GeT
IrT
SvT

IS

Product-4an

L

ppm

180 160 140 120 100 80 60 40 20

200

S-29



—2.794
—1.943

=N Ph

)\(N
—
Ph

NH,
4ao

Product-4ao

M L L

L B I L B L L L ) I A B AN AL

10 9 8 7 6 5 4 3 2 1 0 ppm
AN | |00 | LO (@)
Ol |1O|1O () (@]

S-30



Le:
86"
6L’
00°
T¢
47
€9°
06"

T10°
cc”
cL
88
0T~
4%
LO
78
Z8
cL

971
LTI
.ZH/

mmﬁ\
.mNH\
.NMﬁ\
.@MH\
"6€T

6¢
6¢
6¢
ov
037
07
037
8r

N

Gl

8CT—~

4ao

W

Product-4ao

ppm

180 160 140 120 100 80 60 40 20

200

S-31



Product-4ap

Lo L |

L B I I L B L L B L L B L R

10 9 8 7 6 5 4 3 2 1 0 ppm

.05
3.90

o (@]
— (@]

.03

™
(@]

2.03

S-32



40
Le”
86"
6L’
00°
1¢”
47
€9
4N

ro-
AN
S6°
eL”
¢8’
Le"
9¢”
S6°
A
6¢”’

¢
6¢
6¢
6¢
0r
0v
0r
0r
97

—\

Product-4ap

ppm

180 160 140 120 100 80 60 40 20

200

S-33



€oe”

7G9°
68¢"
roe”
Tce”
0e€”
T07°
LTV
8cr”
6cS”
eve”
8GG"
019"
9¢9°
r9-
099~
0L9~
LLY”
€69°

MH‘

/

T ——

I e e il e e e e o e e e T To)

4ba

Product-4ba

L

pprm

10

— 00°¢

S-34



ge”
6G°
6L"
00°
T¢
v’
€9”

Le”"
6G°
8’
L6"
r8-
8L"
LO"
oe”
87"
9¢6-
81"
99°
oL*
66"
8-
9T~
19°

6¢€
6€
6¢€
(037
(037
(037
(037

\J%

4ba

Product-4ba

i

ppm

180 160 140 120 100 80 60 40 20

200

S-35



7.704
7.688
7.636
7.627
7.578
7.572
7.561
7.553
7.503
7.488
7.474
7.458
7.106
7.103
7.089
7.072
5.952

T —

N=N

__N-Ph
F

NH,

4ca

Product-4ca
| JuM ﬁ

10 9 8 7 6 5 4 3 2 1 0 ppm

O |00 [OY [WO|LO (@]
— | O[O O
— O [ [ | [Q\

S-36



Ly "
€9°
08"
Le-
€T
oe-
LY "

9
08"
L6
AN
A
Le:
€c’
06"
I1°h
0c
86"
G0~
L.
6L
19°
0T
LO"
66"

6¢
6¢
6¢
6¢
ov
07
07

4ca

product-4ca

L

ppm

180 160 140 120 100 80 60 40 20

200

S-37



3.396

4da

Product-4da

L M e I

L I I L B I I L E L I A B B

10 9 8 7 6 5 4 3 2 1 0 ppm
O~ [ (N[O (@]
— | | | O
NEI=N N

S-38



97
€9°
6L
96"
€T’
0e”
97

I8~
86"
80~
v
A
68"
L8"
or -
LT"
LL:
16~

1¢”
AN

6¢
6¢
6¢
6¢
ov
0v
0v

A i LN A A A A A P o i

4da

Product-4da

ppm

180 160 140 120 100 80 60 40 20

200

S-39



ANNOOANDAINOINOMNOOHLO>=M
SANLTOAOOSSOWOINLW OO~ I~
0 0 © 0 VWYL T D
e SN

Cl 4ea

Product-4ea

i |

L O I I I L L B L B I L L B R

10 9 8 7 6 5 4 3 2 1 0 ppm
OO AN [N (@)
O [ [ | (@]
N ~

S-40



ro-
18-
86"
A%
e’

91"
40
400
8% "
6T"
68"
Le:
99°
68°

6¢
6¢
6¢
(037
(0)7

4ea

Cl

d

Product-4ea

o

ppm

180 160 140 120 100 80 60 40 20

200

S-41



796°G
08€°L
96€°L
cIv L
6EV L
"L
evrL
Vv L
GGP L
697 L
9V "L
066" L
€967 L
9LG L
08G°L
609°L
7coL
LESTL
€69 L
128 L
€Cc8 L
9¢8°L
9€8°L
6€8°L
78 L
086" L
786 °L
L86 L

—_———

Br

4fa

Product-4fa

[k

S I B L L L B L L L B L L AL IR AL

pprm

10

|

00°¢

|

60°T
90
LO"T
0¢c
S0
€0°T

s

j

i

S-42



Le:
86"
6L
00°
1¢
v’
€9°

L9~
6T~
9¢-
8G°
66"
ST
LG®
ve:
49
LL”
09"
8T°

6¢
6¢
6¢
037
7
0r
ov

\égg%gﬁ/

=N

N—Ph

Br

NH,

4fa

Product-4fa

A

nl

ppm

180 160 140 120 100 80 60 40 20

200

S-43



7.805
7.788
7.635
7.626
7.617
7.579
7.571
7.562
7.554

/
|

Br
4ga

Product-4ga

7.545
7.536
—5.906

LL A .

L L L L L L L L L

7 6 5 4 3 2 1 0 Ppm

@ |O (@)
<t O o
O | N

S-44



8% -
G9-
4h
86"
ST”
ce”
8% -

Te”
GT”
90~
9¢”
Ly®
6T"
S99
49
L9
€6

6¢
6¢
6¢
6¢
(037
(037
(037

olT
GZT
LCT
LT
6CT ~C

=

0ET—r
.HQ\
.ﬁMH\
.mmﬁ\
"6€T

Br

4ga

Product-4ga

ppm

180 160 140 120 100 80 60 40 20

200

S-45



7.641
7.631
7.629
7.614
7.583
7.572
7.562
7.550
7.540
7.529
7.352
7.333
7.314
7.100
7.081

|
|

Me

4ha

Product—-4ha

—5.758

3.409

2.383

6.10

7 6
oo ||y
—|o|o
A ||

2.00

S-46



99~
8E "
6G°
6L
00~
1¢”
A
€9”

89"
90~
80°
8¢
€c’
T0
LE”
0c-
TE”
68°
I
19~

821
.mS/

T¢c—

6¢
6¢
6¢
07
(037
0v
07

cct
Gt
9¢T
Let

e

6CT
0€T
ceT
GeT
8ET
6€T

==\

_N

N—Ph

Me

NH,

4ha

Product—-4ha

Ll

140

ppm

100 80 60 40 20

120

180 160

200

S-47



199° 66—
cve L
19¢°L
TeS L
€eq L
8EG L
Ire°L
TAAIS
¢SS L
GGG L
8GG "L
99¢6°L
719" L
€C9° L
9¢9°L
6L9°L
669" L

Me

4ia

A

Product-4ia

S L I L I L L L B L I L I L

ppm

10

00°¢

—L0°¢C
/70" T
98°¢

EN\CACERS
\00 "¢

S-48



TE”
LE”
86"
6L"
00~
T¢”
e
c9”

90"
A
Le:
6€"
LG"
cL”
1¢”
oL~
T6”
qe”

1¢—

6¢
¢
6¢
007
007
007
007

Gt
Gct
8CT
6¢CT
6cCT
6CT
0€T
GET
GET
6€T

N

=N

N—Ph

NH,

Me

dia

Product-4ia

ppm

180 160 140 120 100 80 60 40 20

200

S-49



006G~

re”

8TL”
qeEL”
6ec’
Sve’
eV’
GGqc’
19¢”
LOE"
Lece:
gee’”
8cCr”
Svv”

M‘

LO

I O S e e Ve I e

MeO

Product-4ja

pprm

10

9°¢

00°¢

S-50



LY
7o
08"
L6
AN
0e”
Ly®
LS

GG~
4N
96°
o
9¢-
€T’
G6°
68°

Gc*

6¢
6€
6¢
6€
ov
(07
037
GG —

8GT—

_N

N—Ph

NH,

MeO

4ja

Product-47ja

ppm

180 160 140 120 100 80 60 40 20

200

S-51



C8L S~
78T L
S0cC°L
8eG L
€S L
8rG "L
€696 L
9GG "L
666" L
196" L
L9G" L
vLG" L
LTI L
GZ9° L
TE9 L
708°L
9¢8° L

4ka

AcO

Product-4ka

I B B e B L B B L B R L B R

ppm

10

=Zc’'€

=1I0°¢
/66°0
\I6°¢
\90°¢

S-52



(A
Le:

8G
6L
00
|R4
|87
9

€Gg”
AN
0G~
€9
Ly "
¢0
€c
6L
99"
€c’

G8-

9ZT
.»NH%

62T —~
.omﬁ\
.oﬁ\

T¢—
6¢
‘6¢€
"6¢€
0
0¥
0P
0¥

cct
GcT

2

GeT
6€cT
6rT—

=N

N—Ph

NH,

4ka

AcO

Product-4ka

ppm

180 160 140 120 100 80 60 40 20

200

S-53



o AN NSO O o ™ o
o MO A~ N A O0n ST ON o)) ~
o S0 W0WWWOWNnWLWLWLWLW0 [\ o
o [ el e ol o S S o) N

%
§

AcHN Ala

Product-41a

i L 1

L I L B I ) I L B L R

10 9 8 7 6 5 4 3 2 1 0 ppm
(@] < OO |LO (O O ™
(@] OO [0 |O (@) (&)
— N[N |M | — (0]

S-54



Ly®
06~
L9
€8°
00°
LT®
€e’
06~

€9”
Le-
08"
GT~
ec’
8¢C*
¢t
88"
L6
AN

G99~

Ve——r
6€
6¢
6€
0h%
0h%
(087
08%

89T—

-N

N—Ph

NH,

4la

AcHN

Product-41a

Hl ’1[

pprm

180 160 140 120 100 80 60 40 20

200

S-55



[~ OO NOMMOANL N <
N AN~V ™M O~ LW L
O O M~r- W WwWWOWWWL WOv W0 (@]
00 ™~ [~ [~~~ Ne)
N=N.
N—Ph
=
NH,
FsC 4ma
Product-4ma
S
10 9 8 7 6 5 4 3 2 1 0 ppm
o [ |co |V o
O[O (@)
N[N A N

S-56



0S-
99°
€8°
00°
9or"
€e’
47
06-

Le:
er”
I
09"
cL”
L8
7
er”
o
8% "
oL”
8G"
IT”
ves
9¢”
c9”
L8
8T"
6C"
40

6¢
6¢
6¢
037
037
07
ov
037

It
ectT
YAl
Gl
Gctl
9¢T
LCT
LCT
LCT
LCT
LCT
8CT
6CT
6T
6T
6¢T
6cCT
cel
6¢eT
0rT

e —\

4ma

Product-4ma

“ ‘ JJL

ppm

180 160 140 120 100 80 60 40 20

200

S-57



0GT"
ATl
TLG”
8LG”
€6G”
S6G°
666"
¢19”
LT9"
A4
8¢9 "
0r9-
669"
7Ga8”
GL8”
766"
GT10°

&]%/
N—Ph
NH,

4na

NC

Product-4na

pprm

10

00°¢

0€"s
Umo.m

66T

S-58



LE

8G°
6L"
00°
T¢”
47
9

€c’
L.
8¢ "
ev’
6T"
eL”
6C°
90~
07"
oT"
80"

‘6¢€
6¢
6¢
0¥
ov
0¥
ov

N%

4na

NC

Product-4na

prm

180 160 140 120 100 80 60 40 20

200

S-59



600"
GEG”
A72°0
A48
9vG-
0GG*
A°1°n
096~
c96”
99¢-
696"
9LG"
086"
629"
LED”
Lv9"
TTL”
QTL”
LeL:
oeL”
reL”
9¢L”
8rL"
osL”
€9L”
99L"
166"
€G6°
L96"
696"

I e e e e o e e e o e e el e O T i Sl S e

)

40a

il

Product-4oa

LU

S I L L B I B L L B I L B LA

ppm

10

—00°¢

/GT°¢C
=6’V
\&Z°¢
\&0°T

S-60



L7*
€9”
08"
Le”
A
oe”
Lv*

90°
69"
€L’
Le”
8% "
Le”
TC¢”
LL”
T0°
TL®
4N
19°

6¢
6€
6¢€
6€
0P
(037
0P

vcl
&
vel

4o0a

Product-4oa

ppm

180 160 140 120 100 80 60 40 20

200

S-61



IS
[oN
[oN
— O
=
u — N
— M
e P
I8¢ ¢ -
0LO" V7 — W4ﬂ
ETs)
228°S S
wowé/ — —o00°2
STV L -
£E€G" L
0FG" L
9SG L
8VG "L o
GGG L
£9G° L - —
0LG" L o 6LV
£09° L N\N Z Q,
LT9" L N/ ® N
579" L pd g _
ze9° L + o
£18°L S
£€8°L 1w H
O i
Y o
O [N P
pd

S-62



7o-
8e "

6G
6L
00
1c
v
€9

88°
8T~
68"
GG~
16~
6c’
a
ves
I8
8L"
r8”

cCe—
6¢
‘6¢€
"6¢€
0¥
0F
0¥
0¥

NC

Product-4pa

ppm

180 160 140 120 100 80 60 40 20

200

S-63



reL:

8720
4°1°n
€96”
PLS®
G8¢G”
G6G°
LES”
8r9-
L88"

[ A

=

Product-5pa

A

ppm

—6l°¢
—~90°8

o ~ L0 ¥

10

S-64



9¢

LG
LL”
86"
6T
7
19°

80°
8G°
A
geg”
60°
8T~
4N
GG~

‘6¢
6¢
6¢
¢
(0%
07
(037

Product-b5pa

ppm

180 160 140 120 100 80 60 40 20

200

S-65



87"
€G68”

09¢-
8LC”
I8¢’
€o6c’
0o0g”
qrE”
8TE”
TG6e”
oLe”
L8E"
6LL”

==\ ="

e O il o ol o o el o e BT o)

Product-5po

ppm

10

—IZ'v

00" ¥

Y 7

—9%°9
\eTL ¥

=Fro'v

S-66



ge”
6G°
08°
T0°
cc:
e
€9°
06"

G0~
8-
88"
90~
€0’
cc:
8"
4°H

6¢
6¢€
6¢
07
ov
(037
ov
8r

N

c
\B
Z2-Z
//
Z_ =
N
I
[}
I
il
\\
Z-Z

Product-5po

ppm

180 160 140 120 100 80 60 40 20

200

S-67



667 "”
LES”

96T"
vic:
cee”
06¢”
69¢”
8g8¢t”
907"
LeL:
ovL”

ppm

|

0w

NN

[ o il o ol o

N~N

Ph
bar

Product-5ar NJ
i L

Ph
10

NL{)*~NH2H2N/4§7)N

N—N

00" ¥
L6 €

0C°9
—~L0"¥
T0°¥

—~— 7

S-68



v

9
€8°
vo-
G¢”
Sv-
99~
7o

ro-
8T°
G8”
AN
G6°
4h
6T
o

‘6€
6¢
6¢
07
ov
ov
0v
8r

N

N~N

N—N

NLf2*~NH2H2Nf4§7)N

Ph

Ph

bar

Product-bar

140

ppm

100 80 60 40 20

120

180 160

200

S-69



7.750
7.729
7.622
7.600
7.155
7.136
7.116
6.923
6.904
6.737

6.719
6.700
2.503

J
£
X
)

Br

Product-6ga

LN L L I B L I L B L B L L B LA BRI

10 9 8 6 5 4 3 2 1 0 ppm

~J

3

1
2.03
1.99
1.00

NN

S-70



8e "
6G°
6L
00~
T¢”
v
€9°

9¢”
€c’
ves
60"
Le:
96"
0G-
ch
0G~
80~
¢’
re”
4°N
(O
N
€8°
cc’
09°

6¢
6¢
6¢
(037
0P
0P
(037

Br

6ga

Product-6ga

ppm

180 160 140 120 100 80 60 40 20

200

S-71



AN
CIL”

€05 2 —
€9L € —
6L9°9
9699
PIL 9
958°9
m:w.@/
L6 9 —
966°9-f
90T L
SZ1'L

L

L

L

geL”

NH

N=N.

HN~pp

MeO

6ja

Product-6ja

ppm

10

00°¢€

— 80T
= L0"¢C

—~B86°T

\I6°'T

Ge° T

S-72



Le”
8G "
6L
00~
1c¢”
47
€9°
€9°

TE”®
8T"”
€9°
6L
G0~
9L”
490
€8°
AN
Le”:
66"
4°H
49
Te”
69°
LO”
Ly®

6¢
6¢
6¢
7
ov
07
ov
G —

MeO

6ja

Product-6ja

ppm

180 160 140 120 100 80 60 40 20

200

S-73



DN ONNOLNWOOTOS O —
NNODMONOOUFNONSO o
WWWWWOWWWOWOIFIFTNNN © ©
I O e o e ol o T <

ﬁ
¥

Ph 3
NH,
4as
Product-4as
Jk JL AN A e A
10 9 8 7 6 5 4 3 2 1 0 ppm
AN O[O (@) <
— | O)[OY |\ (@) —
< [N | N N

S-74



rve”
€G6G”
oL’
TLe”®

08T
88¢
966
oLV

sec
6LY"
€LG "
88T
780"
rG0o-
6ct
cZs
L86"
L89"

T
o

6¢
7
“0v
‘0v

.mmk\\

YAl
Gct

FOAN

67T —>
0T

6€T

Product-4as

140

ppm

100 80 60 40 20

120

180 160

200

S-75



619"
c08”
I80°
96c¢”
vLC®
43
XA
447
97"
T1G”
TE€G”
066~
T19°
0r9-
099~
reEL”
QGL"
coL”
T18"

T\ le——

e o ol ol o o o o o e S S e T NTo)

Br

Sasg

|

M

Product-5asg

ppm

|

10

S-76



ge”
6G°
6L
00°
Tc:
A7
€9°
[1°h

86"
9¢"
Ly"
LS”
8"
96°
¢t
0T
9¢-
06"
40
Ge’
9¢*
A
69°
LO"

6¢
6¢
6¢
(037
ov
(037
ov
87

N

A -

basg

Product-5asg

S—

ppm

180 160 140 120 100 80 60 40 20

200

S-77



