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H NMR spectrum of 1
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13C NMR spectrum of 1
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H NMR spectrum of 2
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13C NMR spectrum of 2



g -a
= - 88'28S
gbbs 8
e o 68169 gpy )y
——— ' i vL6LL iy
—_— - 00'8Z8 g ;ASVOLQ
— — czvee
= CI'V€6 00156
7 — . ZLBL0L po-apo)
7_i§§%f:===&~:g¥LOkafﬁi 9L6ELL pgggLL -
— = 12902}
= L LgEL -
Y e
= g8 VeVl v’ sevL "
‘ - 61 0vSL
|
S S — . . 80°2Z.L
17
%
;’:
%
{2
%%
3
' {
| ﬁ
T
Z _
¥2 0562
‘ i?;\:ss‘sssz
= = TEE coenie
\B e
2 |
E 3
Q
m L
S
(]
w
¥
| O
X %
(37
°
}
@ £
", {
g 8 8 8 ® 8 ® R 8 @& 8 & ¥ ¥ 8 3

4000

aouBpIWISURI | 9

500

1000

1500

2000

Wavenumbers (cm-1)

2500

3000

3500

FTIR spectrum of 2



wMHN-3UeTT6Y.  00¥-Aanoasm

LEEWRYD :zx03eIedQ
X T°86T / D 0°sz ~duer
oswp :3jUSATOS |

eand To-T-uk3ang-
m eprze TAzueq !

§93NUTW T SWT3 Te3on
BILZE °ZTS &Id |
ONISSHEDO¥d V.IVA !

'

LTS66T6°66¢€

‘TH  EAWASHO |

suotitiedex zg

ZH 0°86€9 YIPTM

oes T9G"gZ Swr3 *boy
sesxbop (°Gy oSTNnd
o8s 000°T Aerep “xerey
HONANDES HSTOA

S-8

H NMR spectrum of 3
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13C NMR spectrum of 3
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H NMR spectrum of 4
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'H NMR spectrum (expanded) of 4
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COSY spectrum of 4
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M + H* HRMS data of 4
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9F NMR spectrum of 4
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H NMR spectrum of 5
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'H NMR spectrum (expanded) of 5



[184] 0¢

£€56L°0S N

9LPE69 N

£851°¢ee

C:\Bruker\TopSpin3.5pl7\bmayer\data\bmayer\nmr

1

12

Marissab

13C NMR spectrum of 5

[ppm]

50

100

150

200

5-21



[wdd] oz1 14" ogL selL ovL Syl 0sL
|

e — .f...%) om— .:% j}} o e w - N R

oL~

0L

Sl

0C

[121]

(] =N A | th |
== == =I== = 2= =
T — e e e e e e B - -
NN NN NNMNNN W o $ £
] = NHHRH B S o =
e R ) A0 = NS B ) = T 00 ol o8
[V - e N WO [1-14)] ==
- ) A OHOO = B (-] [ 4]
n -] N = O~ D00 =3 N =

qunry aadeugieyept Iaken) Tdg cutdgdogyaaynagy:p T ZT GESSTIRH

5-22

13C NMR spectrum (expanded) of 5
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F NMR spectrum of 5
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H NMR spectrum of 6
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13C NMR spectrum of 6 5-26
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9F NMR spectrum of 6
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'H NMR spectrum of 7
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13C NMR spectrum of 7 S-31
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13C NMR spectrum (expanded) of 7 S-32
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F NMR spectrum of 7
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S-35

H NMR spectrum of 8
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13C NMR spectrum of 8 S-36
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oL

Sl

0z

[184]

[wdd]

002 -
|

00l -

——R/AL°0-

£E6YZLL- N

£€09°T9- I —

Twuy Ialewqy\ muau/uw»nﬁn/:am “ m:ﬂmmmoa/uwxsum/ |

T

€

RESSTIRK

5-38

9F NMR spectrum of 8
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Microwave scale up of 1.
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Solvent -free scale up of 1.
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Conventional scale up of 1.



N T i I
JON-3USTEOV.  0Q¥-Ammozent i i swoTaTIedex 9T
LESUWRYS tx03wzedD H 13 : TH 0°86€9 UIPTM
% T°B6T / D 0°ST ‘AmerL H ' 1 oes T9g'r ewyy “boy
osup :IUGATOS . PINTTT T SWFI .—.a..-o.rw ._ sesxSep ¢°Sy SSTng
- i 89LTE OTFH &4 | i oss 000°T Avrep "xeIey
3008 wenyd A IR epnId H DNISSHOOU ¥IVT | SS666T6°66€ ‘TH  HANESHO: sNEoDEs 91108 |
B ‘ ] i A i e
sT'L ex e £€0°Z
(1342 3 4 4 TLTT 00°T
= —— e ) ™ A 4
i 0 T (4 £ 4 1 9 L 8 6 0T
u 1 1 _ 1 _ L _ 1 1 1 _ 1 ] — ) 1 1 1 _ 1 i 1 1 _ 1 1 1 1 _ i _ 1 1 _
~ Y iﬁ o Ig g Jq =T ML A
/]

5-43

Cul in glycerol scale up of 1.
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S-44

Solvent-free product 1 from equimolar reactants.
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S-45

Solvent-free product 2 from equimolar reactants.
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S-46

Conventional product 2 from 50% excess of methyl propiolate.
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5-47

Conventional product 3 from 50% excess of 3-butyn-1-ol.



13 12 11 10 9 7 6 4 2 1 0 -1 ppm
= v w v ¢ !
6.81 96 26
2.00 .04 .06
PULSE SEQUENCE OBSERVE H1l, 399.9180595 DATA PROCESSING

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 2.561 sec
Width 6398.0 Hz

16 repetitions

FT size 32768
Total time 1 minute

Excess Alkyne, MW
3-Butyn-1-ol

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Operator: chem337

Mercury-400 ‘"Agilent-NMR"

Microwave product 3 from 50% excess of 3-butyn-1-ol.
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13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
L ¥ H L R .
6.25 2.05 0.830.24 0.18
2.00 2.08 0.D428
PULSE SEQUENCE OBSERVE Hl, 399.9180588 DATA PROCESSING Excess Alkyne, Ison
Relax. delay 1.000 sec FT size 32768 3-Butyn-1-ol
Pulse 45.0 degrees Total time 1 minute

Acq. time 2.561 sec
Width 6398.0 Hz
16 repetitions

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: chem337
Mercury-400 "Agilent-NMR"

Solvent-free product 3 from 50% excess of 3-butyn-1-ol. 5-49



