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! Mercury 400 spectrcmeter
proton spectrum

-0
e .
Wb expl l.nux-.u. : .
A . . , . ,
o SAMPLE DEC. & VT . . BnQ Om: OA 0>
(e . COAc C
= date Jul 1 1998 dn H1 n
— solvent - CDCL3 dof o . BnO Og ?
ah file . exp dm ) nnn : , ) : cO
.2 . acquisITION dmm e
B sfrq 400.090 dmf 200
ml tn . H1 dpwr 30
o at 2.409 . PROCRSSING
= np 32000 wtfile
2 aw 6641.4 proc £e
= > 3600 fn - 65536
il ba _ 4 math £
- A 88 : .2
% - tpwr . 58 werx . n
o)) pw 3.6 wexp . :
S a - 1.000 whs
an tof 0 wnmt wit
m at 16 DISPLAY
W ct 16 sap - -1320.2
alock n wp o 6641.4
¢ gain not used vs ; 103
nOu ) . FLAGS sc "0
95 11 n we 250
. 4in n hzmm 0.23
= ap y is 313.55
£ ms oo rfl - 4216.9
@) rfp 2896.7
. th 5
g ins 100.000
A am cdc  ph
[
V.U..
~—
Q
o p—
Q
Q
%!
T —
<
- Q . ~
o ..
E _ .
..M.U.u_____.__.__.______..______._________._____.____.___.__.______._,__,__________________.~__.___.4|_1
w 12 10 8 6 4 2 0o . -2  ppm
= . . . . . .
Q
o p—
=
=
o)
o)
(@)
i
©
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o .Mercury 400 spectrometer
Carbon spectrum . .

exp2 s2pul i : ) : . N i
SAMPLE DEC. & VT . . : BnO Omm OACOAC OAc
date ,95. 11998 dn H1 . . BnO 0 -0 ﬂ cl
solvent CDCL3  dof 0 - BnO og\o Y~
file exp dm yyy v ACO AcO OAc o
ACQUISITION Amm w i : :
sfrq 100.612 amf 10800 : o
tn Cl3 dpwr 42
at ) 0.654 PROCESSING -
np 32000 1b . ‘1.75
sw | 24448.2 wtfile !
£b 13400 - proc fe
bs . .16 f£n 65536
tpwr 58 math i
pw 8.4
dl1 1.500 werr .
tof 0 wexp n
nt 2000 wbs n
ct ‘160 wmt
alock n DISPLAY
gain not used sp ~-2617.8
FLAGS v wp 24448.2
i1 n vs 100
in n s8¢ } 0
dp y wc 250
hs an  hzmm 97.79
is  500.00
rfl . 10364.8
rfp 7747.0
th . . 3.
ins 100.000
am c¢de ph

__________,_1___.___A_____________q.________q_________________~________________“_____________4__._________________1____._____ 1

200 180 - 160 140 120 - 100 80 60 40 20 0 . ppm
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.

STANDARD PROTON PARAMETERS

Unity 500 spectrcmeter

expl s2pul . HO OH v :
o i . : . A0 0AcoAc OAc
. BAMPLE DEC. & VT IO.WL, %\O%\z ci
date Jul 8 1998 dn ©oom HO o A0 e Y~
solvent CDCL3  dof 0. AcO 7T o
£ile exp  dm nnn N
ACQUISITION drm c
sfrq - 499.797 dmf . 200
tn H1 dpwr 8
‘at 1.928 PROCESSING
np 32000 wtfile .
v 8297.0 proc £t -
£b 4600 fn- 65536
bs - 4 math £
L 2 : s
tpwxr 60 werx R n
pw . " 6.0 wexp -
ai 1.500 wbs
tof 0 wnt T wee
nt 16 ©  DISPLAY
et . 16 sp -1649.5
alock n wp- 8297.0
gain . not used vs 124
FLAGS sc 0
11 n we - 250
in . n hezmm 33.19
ap . Sy is 313.55
ha nn rfl 5268.1
: rfp - 3618.5
th 5
ins 100.000
nm cdec ph :
ﬂ_____.__A______________.__,___.__—A___,___q____._____________________._______________._.
12 10 8 6 4 . 2 . 0 . -2 pPpm
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LT
e

" c13

exp 2 a2pul

Unity 500 spectrameter
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180 160

SAMPLE' DEC. & VT HO OH
date Jul B 1998 dn S m O OAcoAc OAc
DOH‘ER, ] CDCL3 dof V] IO IO go&—h O_
file exp dm vy 0 ple) 4_\/\/\
. ACQUISITION -  dmm w “AcO . OAc 5
sfrq 125.685 dmf 12400 :
tn ) c13 - dpwr - a3
at . 0.526 PROCESSING
np . 32000 1b 1.75
aw 30418.3 .wtfile -
£b 16800 proc £t
bs - 16 fn 65536
tpwr 55 math i
pw 10.9
a1 1.500 werx
. tof ) 0 wexp n
- nt 20000 wbs n
et . 320 wnt
‘alock s DISPLAY
galn not used sp -3208.9
PLAGS wp 30418.3
{1 n vse . .9
dn n sc [
dp y we 250
hs nn hzom 121.67
.- im 500.00 -
£l © 12886.5
rfp 9677.6
th v ; 11
ins ~ 100.000.
nm ph
._.__,_____________q_______a___________._._._J_JA_J—_.___.___________~____________qﬁq_______ﬂ_ﬁ__________d____________._____ﬂ_ﬂ
200 140 120. 100 80 60 40 20 0 ppm
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~ 7
D] .
Wb AcO’ O>o
A A OAc OAc
g 22 o@% nw.wa(é_
A= . 20 AcO
. mo Proton spectrum
o= :
+~ .
m expl s2pul -
o ‘
wl v - SAMPLE
© N ¢ date .uﬂw .2 98, [ ;. .ot used: . o _ :
m.h .,uo.._.qo:n “GDCL3 - .dn : H1 o Hod ? :
O\ file oxp 0
m ACQUISITION ann
o sfrq 300.075 c
N T tn ‘H1 -+ 200
: Onw at ~ 1.600 . PROCESSING
‘™ np : 16000 wtfile
) sw 5000.0 proc . £t
E = 2250 f£n 32768
. bs . ) 4 C . )
W7 .pw 5.0 werr n . R
o da 1.500 ' wexp o n :
Q tof 421.1 wbs n
N e : 16 wnt wEt
. et . ‘12 ’
pmu alock ' n
<= gain not used
@) FLAGS
m. il . )
A in . Y
dp b'4
— DISPLAY
~ 8p -1002.0
2 wp 5000.0
. M_.I.w vs 140 .
sc [}
n\Ou we 250
= hzmm 20.00
S is - 298,98
m rfl’ 3174.6
) o rfp 2172.5
= th 38
O ins 1.000
(et nm ph
2]
2 ;
=
m , —_
A__________d_____________,__~___________A__~_4_,—_1_——____.___.____.______—_________.___—.—_ﬁ
R 12 10 8 6 : 4 . 2 0 -2 ppm
(@) ) :
—
©,




‘o

m/
{
0 bR
D)
&
=" , . .
© . : . ,
p.m . . : : : ‘ AcO OAc
—_ , , : . : . OAc,OAc OAc
D st Ce %mw@.,.yo@ak WL\E%/?
= .
~— .
B oxp2  s2pul , . : AcO AcO
o . )
o SAMPLE ) DEC. & VT
n\Uu. date Jul 2 98 dfrq not used
= solvent CDCL3 dn H1
o file - exp dhp 1.0
o _ACQUISITION dof 450.0
m ~ sfrq ' 75.461 dm YYY
&) tn C13 dmm P
Onw : at 0.440 duf 10000
) np 16000 PROCESSING
o0 sw 18181.8 1b : 1.75
m fb 9500 wtfile .
W bs . 16 proc £t
N pw 15.0 f£fn 32768
o a1 1.500 h o .
@] tof 0 werr n
2 nt 2000 wexp . n
m. ct 208 wbs .
) alock n l—..—n o wft
= gain not used
Q FLAGS
m. . ir n
A in Y
dp . Yy
p— DISPLAY
- sp -1598.4
2 wp 18181.8
a_.l.u vs 70
nOu sc [+
9p) we 250
— hzmm 72.73
S is 100.00
m £l 7408.9
S rfp $810.5
= th - 30 ,
o ina 1.000 v . .
(et nm cde ph ‘ B . ‘ . : i “"
S - | _ ‘, _
-2 , : | ol ‘
A ________—~4__1_j-_______1_|_1__\_____________,_______.____.___________________.__,___ﬁ_________________________________j__j_
% . 200 - 180 160 140 120 100 80 60 40 20 0 Ppm
—
©
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e

proton spectrum

expl nmg.._.

Mercury 400 . spectrometerx

AcO - OAc .
SAMPLE . DEC. & VT 0, ‘OAc,OAc OAc
date Jul .11 1998 dn ‘H1 AcO o) O :
sclvent CDCL3  dof 0 AcO O%V\O\WV\Z/:\/\/\ZHW
file exp dm nnn AcO AcO OAc g
. ACQUISITION dmm c .
sfrq 400.090 dmf 200
tn H1 dpwr 30
.at 2.409 PROCESSING
np. T 32000 wtfile
aw 6641.4 proc ft .-
fb 3600 £n 65536
bs . 4 math £
88 2 ]
tpwr 58 werr n
pw ) . 3.6 weaxp
ai 1.000 wbs
tof 0 wnt ' wit
nt 16 DISPLAY
ct ’ 16 sp -1320.2
alock n wp 6641.4
gain . not used vs 140
FLAGS sc . : 0
i1 n wc ’ 250
in n hzmm 26.57
dp y is 313.55
‘hs nn rfl '4216.9
rfp 2896.7
th . 5
ins 100.000
nm cde ph
ix ; !
_w__ﬂ__lq___‘_________—ﬁ_______________ﬂ__.______________4______-a_q___~_.________.__4~
12 10 8 6 4 2 0 -2 Ppm
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. Mercury 400 spectrometer
Carbon spectrum . :

o
—
Muo erp2 s2pul
- BAMPLE DEC. & VT A . AcO OAc oA A
Q date Jul 11 1998 an 0 : : go? C OAc n .
= solvent cDCL3  dof 0 : . AcO 0$ %\ /__\/\/\Zu .
= file exp dm Yyy . . . Aco AcO
mo ACQUISITION dnm Cow :
= afrq 100.612 dmf 10800
~— . .
m tn ©.C13 dpwr 42
Q. at 0.654 PROCESSING
wl np . 32000 * 1b 1.75 . .
N sw 24448.2 wtfile . , ) : . PRs
= th 13400 proc £t
N bs 16 f£n - 65536
ﬂ ‘tpwr . 58 math .4
N pw - 8.4 .
o)) ai ) 1.500 wexx
nnya tof 0 wexp o o
T nt - 2000 wbs -
Wa ct 0 wnt
< alock n DISPLAY
W - gain not used sp ' -2617.8
- FLAGS wp 24448.2
C. i1 n vs ‘70
n\Ou in n 8c ’ 0
A dap .y we 250
m hs - .nn  hzmm 4.84
O " is 500.00
% rfl 10364.8
. rfp 7747.0
: th 3
ins 100.000
. nm de ph
—_ .
> m
O
5
g |
S A
. v— .
<
Q
2 _ I
m ___________________—___d___w___._______“___.v.‘____“____.4_____________________.___ﬁ___________.__.__‘.__________._w_____ﬁ_______
nM 200 , 180 160 140 120 . 100 80 - 60 40 20 0 Ppm
= v v .
Q
o p—
Sl
m
(@)
(@)
(@)
—
©
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—
— .
O -
g T
< HO OH
Dm, AL oy
£ R N A A
HO 0 3
.m‘ Proton ’ : ° HO H OH /_n_u\/\/\
0 spactrum : . . -
g )
= ;| expl s2pul ,
o’ o : ‘
= SAMPLE . DEC. & VT
w.. date = Jul 15 98 dfrq not used
N solvent D20 dn H1 ~
= file exp dof 0
N " ACQUISITION am . _nnn
o sfrq 300.076 dmm -
- tn - H1 dmf . 200
% at 1.600 PROCESSING
< np . 16000 wtfile
o.Jo sw 5000.0 proc £t
o fb 2250 f£n . 32768
< bs 4 o
W Y 5.0 wexr n
o d1 1.500 wexp n
m tof 421.1 wbs - n
A nt 16 wnt wet
. ot 16 v
m alock n
M.U.u gain not used
@) FLAGS
i il n
m in b4
dp Yy
. DISPLAY
s sp -1002.0
2 wp '5000.0
.0 vs 4267
Q sc : 1]
QOU we 250
i hzmm ; 20.00
% is 290.98
e " rfl 2403.4
m cfp . 1401.4
= th , as
C ins 1.000
- nmn  ph
< ,
Q ,
M.I.U . M \— - ek, Aot FLL
m _______________.1—\_‘___.—______.__—-‘_d___________~_______________._._q.___d\-________._ﬂ__
oA 12 10 8 6 4 2 o : -2 ppm
N .
—
©




-

Q\B
—
o
an
[a]
Ay o Ve
rm : . ; o . HO OH i
g oo 1 PN
= . : HO
= -exp2 s2pul . .
O. . . .
mu SAMPLE DEC. & VT
= date Jul 15 98 dfrq not used )
%! "solvent D20 dn H1 ’ : v
.= file © exp dhp 1.0
] w ,gochHﬂ.Hoz dof ' . 450.0
N sfrq 75.461 dm ) vyy
R tn - c13 dum . s
. (@)} .at 0.440 dmf . 10000
¢ .S mp 16000 PROCESSING
L sw 18181.8 1b 1.75
. fb 9500 wtfile
nWa "bs 16 proc ft
i pw 15.0 f£fn 32768
' o d1 - 1.500
: nOu tof 0 werr n
) p)] nt 2000 wexp n
i s ct . 544 wbs
_ = alock ©'n wnt o wtt
M.u.u gain not used
NG FLAGS
: . 41 n
m . in Y
. dp N Yy
Co= DISPLAY :
; - sp -1598.4
_ = wp 18181.8
i o..lu N vs 31
ﬂOu - me . .,.Z..o .
N wec 250 i
— hzmm 72.73
S is 100.00
m rfl 10006.5
5 rfp 8408.1
= th 30
Q ins 1.000
o nm cde ph
2]
o.ru W; _:, Al ,___, ¥ :,:_,,: i Al 4l U ) ! M gt _ ' LA L MK | T h | ,i,_, i dhif 1 U] LA
e Ll i Ll , b i sl gl G Jishd b LA i N ' ey ML i N ™ W i b | _ \
m ___—____._____|_\—_\___________—___________________.____________________________.____._________—___________.____d________.__4_
" % 200 180 160 140 120 100 80 60 40 20 0 Ppm
P 3
©
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. Uniry 500 spectromater
p STANDARD PROTON PARAMETERS
‘~ee. expl s2pul
. : . HO OI
. SAMPLE DEC. & VT . OI OH
‘date Jul 17 1998 dan : H1
.solvent D20 dof 0 HO Og \WV\ NH;
‘£ile - exp d@m . nnn /:\/\/\ 2
ACQUISITION i : c .
sfrq 499.798 damf 200
tn H1 dpwr ) 8
at 1.928  PROCESSING
‘np . 32000 wtfile
aw . 8297.0 proc e
fb 4600 fn 65536
‘bs . 4 math 4
s 2
- tpwr 60 werr n
pw 6.0 wexp
a1 - 1.500 wbhs
- tof 0 wmt - wit
. at 16 DISPLAY
ct 16 s=sp -1649.5
alock . n wp . 8297.0
gain " not used vs 2356
FLAGS sc [+
11 : n we 250
in 2 hzxmm = 33.19
ap y 1is ‘313.55
hs nn rfl 3983.6
| oxfp - 2334.1
th 5
ins 100.000
‘nm  ecde ph
¥
___d_q_.i___———_.._4\11-_q______._.._q__v._v—_____________4_____.__._qﬁﬂl_‘_q—d-.____~_q1__j44
12 10 8 6 4 2 0 -2 ppm
s
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Carbon spectrum

exp2 slpul.

Mercury 400 spectrometer

200

SAMPLE DEC. & VT HO OI
h,.—.n. Jul ﬁa 1998 dn H1 OI OH
solvent D20 dof 0
m o mE z o@% @1(
. ACQUISITION dmm L 4
sfxq 100.612 Aamf 10800
tn Ccl13 dpwr : 42 ' : .
at- : 0.654 PROCESSING
np . . 32000 1b 1.75 .
©sw. 24448.2 wtfile
£fb 13400 proc £t
bs . 16 fn . 65536 -
tpwr © 58 math i
pw 8.4 )
a1 1.500 wexxr
tof C 0 wexp " a
" nt . 2000 wbs n
ct 1056 wnt
alock n DISPLAY )
gain not used sp . =-2617.7
, FLAGS S wp . 24448.2
11 ‘n vs B 21
in n sc } 0
dp Yy wc 250
hs nan hszmm 97.79
in 500.00
rfl . 12109.3
rfp 9491.6
th B |
ins - '100.000
nm cdc ph
|
7
el DAL b ) g T e \ o ’ W . j 4 | \ )
41ﬁ4_——__.a_—_—4_—_______._______.___.__ﬂ______________.___-___q—d_____—_____a__.______ﬂ____—_—________J—___.J\_.__-_____q__
180 160 140 120 100 80 60 40 20 0 ppm




-

{

proton spectrum

expl s2pul

SAMPLE

date Aug 4 1998
solvent , DMSO
file exp
" ACQUISITION
sfrq - 400.092
tn H1
at 2.409
np 32000
8w 6641.4
£fb 3600
bs ‘4
[-1] 2
tpwr 58
oW 3.6
ai’ 1.000
tof 0
nt 16
ct - 16
‘alock n
gain not used
FLAGS
i1 : n
in n
dp e ¢
hs nn

- DEC. & VT
dn ' H1
dof [
dam nnn
dmm c
dmf - 200
dpwx . 30

PROCESSING
wtfile )
proc ft
£n 65536
math £
werx : n
wexp .
wbhs
want wit
DISPLAY

8p ~-1320.2
wp 6641.4
vs 1699
8sc 0
we 250
hzmm 26.57
is . 313.55
rfl 2316.5
rfp 996.2
th 5
ins 100.000

nm cde ph

Mercury .»oo <8y

J

© 1999 American Chemical Society, J. Am. Chem. Soc., Wang ja990219h Suppo;t.‘ingh_.lfo Page 15

»ectrometer

SuQ Suo
Wy
n

pPNAS

—________________\_________.__________ﬁ_______q______

12

10

8 6 x 4

___‘______._____—____._—_._j.
2 0 , -2 ppm
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proton spectrum .
expl s2pul’

SAMPLE

rcury 400 spectrometer

HO OI

. DEC. & VT
date  Sep 27 1998 dn H1 M\N
solvent D20 dof 0 - 1
file exp dm ann : bﬂBu 18 Imz HN
ACQUISITION dxm : c 0 =0
sfrq - . 400.091 dmf 200 o-Gal polymer A /TA\N\V\”\
tn HL  dpwr - 30 v S min
 at . 2.409 PROCESSING .
np 32000  wtfile
aw | 6641.4 proc ft
fh 3600 f£fn - 65536
bs - 4 math £
as 2 )
tpwr 58 werr n
pw 3.6 wexp
a1 1.000 wbs .
tof 0 .wnt - wit
nt . 1000 DISPLAY
ct : 68 s8p. -1320.2
alock n wp 6641.4
gain - not used - vs 6222
C FLAGS se¢ . 0
i1 n we ) 250
in n hzm 0.23
dp y is 313.55
hs nn rfl ' 3240.7
: rfp 1920.4
th 5
ing 100.000
nm cde ph
___________w____..__A___.____~____________.____________.__qﬁ‘___._ﬁ___~_______________v_~.__
12 10 4 0 -2 Ppm




"

‘© 1999 American Chemical Society, J. Am. Chem. Soc., Wang ja990219h Sbuppo_rting Info Page 17 -

proton spectrum

K expl s2pul

Mercux

400 numn.nnoﬂonon
HO OH

‘ Q : .
zof OHOH . on
0
TR gxtad
. oH HO

) SAMPLE DEC. & VT OH -
date Sep 27 1998 dn H1l : o
solvent D20 dof o om_ 1
file .exp dm - nnn N Tos HaN HN .
ACQUISITION dmm K- O 0]
‘sfrq 400.091  dmf 200 «a-Gal polymer B /A(A\N\&W\
tn © H1 dpwr 30 . m n
at . © 0 2.409 _ PROCESSING ) - :
np- 32000 wtfile -
. Bw. .- . 664l.4: proe - . . = £t
£b 3600 f£n " 65536 -
bas = ) 4 math £
8s : 2 :
tpwr- : 58 werr n
pw 3.6 wexp
ai 1.000 wbs .
tof 0.  wnt. wit -
nt 1000 DISPLAY
ct 20 s8p ~257.4
alock n wp . 4727.6
gain not used vs . 1396
FLAGS . 8¢ 0
il : n wc } 250
in n hzmm - 18.91
dp y is 313.55
hs nn rfl . 3240.7
- xfp 1920.4
th 5
ina 100.000
nm cdec ph
T T T T _ T T T T _ T T T T T _ i T T _ T T T T _ I T T T _ T ] T T _ T T T _ T T
11 10 9 8 5 4 3 2 1 -0 ppm
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) . Unity 500 spectrometer
. STANDARD ‘PROTON PARAMETERS . :
expl s2pul ' . ' . HO OIO
. ' : . - S . IOfOI OH OH
. SAMPLE . DEC. & VT : : : _ . " HO %\Oﬁ\n
date Oct 22 1998 dn ©oHL. : . , ‘ : 0 HO S\
solvent D20 dof . ) 0 - i OH OH g5
file exp dm . . nnn A ; . - ; 1 . .
" ACQUISITION . dmm c ’ . ’ K o : bm_l_.: = wm HoN  HN
sfrq 499.791 dmf o 200 . . ‘ . : . : 0 o]
tn H1. dpwr 8 : o . : : : a-Gal polymer C f\ﬁ\w\
at .. 1.928 PROCESSING v o ; . . o m/,
np 32000 wtfile : : ' ’ o ) ' : . :
sw . 8297.0 proc ) £t : o ’
£b 4600 f£n 65536 - L
bs 4 math . £
88 2 ’ ’
tpwr 60 werr n
pw 6.0 wexp
dal .7 1.500 wbs
tof 0 .wnt wit
nt 800 DISPLAY
. et 136 sp -1649.6
alock . n wp 8297.0
gain . not used <vs 9427 .
FLAGS sc , 0
i1 n we - 250
in n hzmm 0.09°
dp .y is . 313.55
hs nn rfl . 3983.6
rfp. 2334.0
th ' 5
ins - 100.000
nm - cde ph
‘ ‘ S SER% ot
A
ﬂﬁ__._____‘______r_______.________________ﬂ___1________.___.w_q___._,_,__—_______________,_

12 10 v 8 6 _ 4 2 0 -2 ppm
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proton spectrum
expl s2pul

SAMPLE

reury 400 spectrometer

HO OH

o
HO ° o H
o} ) N
, " on HO

DEC. & VT - OH
date Aug 25 1998 dn ’ H1 -0
solvent - D20 dof 0
file exp dm nnn b:b".a._IA HaN  HN
ACQUISITION dmm c. . 0 =0
sfrq 400.051 damf 200 a-Gal polymer D /I\g
tn H1 dpwr 30 o m/g
. at- .- 2.409 PROCESSING
op 32000 wtfile ;
5B i - 6641.4 - proc .
£b -t "' '3600" £n R
" bs 4 math
88 ' 2
tpwr . 58 werr ‘n
pw 3.6 wexp '
dl 1.000 wbs
tof - 0 wnt wft
nt 1000 DISPLAY
ct 72 8sp -1320.2
alock n . wp . 6641.4
gain not used vs 7458
FLAGS sc . 0
i1 n we - 250
in n hzmm . 26.57
dp y is . 313.55
- hs nn rfl 3240.7
rfp 1920.4
-th 5
ins B 100.000
nm ecde ph
____________.__________4__4___.__~___‘____1._,_________v_____ﬁ‘__ﬁ__._1_‘___._______,_____._ﬂjx
12 10 4

2 0 -2 :vg




____.___JT___________._____~_<_______~_______________4__.__________\____1_~_____1__74_

12 0 .8 . 6 4 2 a 0 -2 ppm

B . . ‘ ' . Unity 500 spectrometer
i . . - N
&'~ STANDARD PROTON PARAMETERS :
~ h
N, _ : . . HO OH
(OB expl 82pul : : Lo ) . OH OI
: o _ NN
Ay SAMPLE DEC. & VT . E v : I%\
o - date’ Sep 16 1998 dan : H1 - : ) v
=F solvent D20 dof ; 0 C : ; .
— . file © exp .dm zinn v ] . . nm_
mo " ACQUISITION dmm e : - : ] n . Am
..u ,. sfrq 499.798 dmf 200 . . , o v B , a-Gal 30—<30q E
= tn H1l dpwr . . 8 . . . : :
m.. at 1.928 PROCESSING
Q. np © 32000 wtfile
A 8w . 8297.0 proc £t
= £b 4600 fn . 65536
o bs ‘4 math . £
— Y.} : 2 :
m . tpwr . 60 werr n
(@) pw 6.0 wexp
QX a 1.500 wbs A .
e . tof ) 0 wnt wit
en nt 800 _ DISPLAY .
w ct ) 412 sp -1649.5
W . alock . n wp 8297.0
. gain not used vs . 18435
3 FLAGS sc 0
@) i1 n we - © 250
% in ‘n hzmm " 33.19
. m ap y is 313.55
, D) hs nn xfl 3983.6
= rfp 2334.1
e, th 5
. ins 100.000
m nm cdc ph
—_
2
O]
e
Q
=}
S .
p—
<
Q
g
O
=
o
=
<
- Q
o p—
=
m
(@)
(@)
(@)
—
©




-\
]

. ) - . Unity 500 spectrometer

—, \ STANDARD PROTON PARAMETERS . . . . HO OH

S et sz | A L | @}ox - g

Dnm, . SAMPLE DEC. & VT R : . o IO d\N
Op num.a, ‘S8ep 16 1998 dn H1 -

= solvent D20 dof . o : : . ; , b.wB,nlﬁ HAN HN .
— file . exp dm nnn . ’ . ) 29 - | '

Can ACQUISITION - dmm e y
g sfrq 499.798  amf , 200 Qmm_.to?amq F
b tn H1 dpwr' 8 .

Q- = at - 1.928 PROCESSING
) op - 32000 wtfile _

= 8w © 8297.0 proc. ft

2 £b 4600 f£n 65536

%. bs. : 4 math £

— 88 - 2

N tpwr : 60 wexr n

% pw ' 6.0 wexp

(@)} a1 ~ 1.500 wbs )

ﬂ : tof .70 wat : wit
a0 nt 800 DISPLAY

m ct 372 sp ~1649.5

W alock ‘n wp . 82987. o

. gain not used vs o . 14478

$ " _FLAGS ac 0
m 11 ‘n we. 250

700 in n hzmm . - 0.09
m. dp ' .u.u 313.55
5 _hs nn rfl 3983.6

= rfp 2334.1

@) th 5
: " ins 100.000

m nm cde ph

J

& .

.,..a..lu,.‘ 5 ) . ! 3 o .
o A e e ks ' 2
H\Ou - ¥ e
S ——

R .w .
m___.__________aﬁ._______._____ﬁ_ﬁ_________________________—___________—______—____ﬁ_
@) 12 10 8 . 6 4 : 2 0o - . -2 ppm

g | . , .
<
Q
o —

Sl
)
(@)
(@)
(@)
—
©
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JL-8-37-d20

expl s2pul
) -SANPLE o DEC. & VY
date Dec 25 97 n Hl
solvent 020 .dof ° HO Ozo oo
file exp dw nnn
. ACQUISITION dum < :o%} on, o_..o
sfrq 499 804 daf .. 200 HO o N
tn H1 dpwr ) () 0 HO 3
at: : 1.928 PROCESSING HO OH
np 32000 wtfile :
sw 8297.0 proc 143
b 4600 .fn 65536
bs 4 wmath 1 4
s 2
tpwr 60 ‘werr "
pw 6.0 wexp
d1 1.500 wbs
tof 0 wnt wit
at 16 DISPLAY
ct 0 sp . =-18%.8
alock . n_ wp $388.2
gain not used vs 162
. FLAGS sC [ ]
" n. wc 250
in n hzea 21.5S
dp y is 313.5S
hs an ¢fl 3988.0
rfp 2334.1
th S
ins 1.000
m cdc ph
_a
T Y M T A\f T Y T T v T T T T T T T T T T v LA | Al T
10 9 8 a 3 2 1 ppm




>

JL-8-37-d20

Q

o exp2 s2pul

Wo date o oee 25 .2 r orc. a vt "l , ,

a C . N
Ay u..."uo.: ¢ 020 ......« 0 HO o_,Mv
e d . ’ : :

S AcQUISITION 0 dma v w : HO OH_ox OH

= sfrg 125.687 daf 12400 : . HO —~Q, 0
— ‘tn €13 dpwr 43 . O N
an at : 0.526 PROCESSING : : . : . Ho H 3

" np 32000 b 1.75 : A OH

o= . sw " 30418.3 wtfile

= ifh 16800 proc e

o bs . 16 o 65536

o Lpwr 55 math 1

o pw 9.0

= dl 1.500 werr

o0 tof 0 wexp n

et 200 wbs []

= ct 200 wnt

(@) alock . s DISPLAY

] gain .. not used sp -3297.4

o FLAGS wp . 30418.3

() 1 ‘N Vs 40

O\ in n sc 0

(@) - dp y wc 250

< . hs nn  hzea 8.04

IS is $00.00

a0 rr} 12976.1
-c efp $678.7

< th 33

W ins 1.000

na ph

)

@)

N

()

=

o

—

>

N

O

o p—

Q

@)

N

p—

<

Q

g

()

=

C Al

a

<

Q _ A \ _

S Ty TR, ; i : i . A L R (L T ] U ks UL M bl il LA B ek _ T ;_“

o __ . T ,_.,_4,.,_4_. T L T, otk N ..A.____ TR . R T . . ____,

---qqq—-d---<-<<41—<--—-4-d\<-#-—<4<--11—--:—--\-—--.-—-<<<d--—--‘qqqquu—:-q—-qqqdqﬂd—-<q-4<<<4—--J—--J}

o 200 180 160 140 120 100 a0 60 40 20 0 ppm
N .

(@)

Al .
©
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eopl ni.

Unity 300

spectromster

10

SALE DEC. A VP
date . Jan 27 1999 @n ‘m ggo OAe o>o
solvent . CDCL) dof [} )
tile ., exp am nnn Za
ACQUISITION . o . e OAc
" otzq 499.790 damt . 200
ta o m apwr | ]
T et 1.918 PROCRESING
np 32000 wttile '
aw . . 8297.0- proe fe
0 4600 ta 63336
be : 4 math [ §
. a8 a )
tpwe €0 werr a
pw 6.0 wenp
a1 1.500 wba
tof 0 wnmt wit
nt 16 DISPLAY
ct 16 ep - - =1649.8
alock n wp ' 8297.0
gain not used ve 130
PLAGS sc 0
11 a we as0
in n hzm 33.19
ép ¥y is 313.93
hs m fl 52¢8.0
rfp 3610.9
th L]
ins '100.000
nm - ode ph
1
-—-_4-—1-4-—-—-—--—--—--—qq<-<<-<---—--dﬂ-—-—-,-d--—-_-q—--—j-—<
12 8 6 4 2 0 -2 ppm




L.

c13
exp2 s82pul

. SAMPLR
date Jan 27 1999
solvent CcDCL)
gile . oxp

ACQUISITION )

sfrq 125.684
tn c13
at " 0.526
np - 32000
v - ' 30418.3
- £h . 16800
bs . 16 -
tpwxr 55
pw 10.8
dal 1.500
tof o o
at 600
ct 368
alock s
gain not used

FLAGS
41 . n
in ) B
dap b 4
hs ‘nn

dan B
dot (]
an yYy
amm T ow
ant 132400
dpwxr 43
PROCESSING
1b , -1.78
wttile
proc {1
fn 65536
math h,
werr
wexp n
wds n
wat ,
DISPLAY
sp " =3209.0
wp , 30418.3
va 100
[ L] ]
we 250
hzem 121.67
is . 500.00
£l 12886.5
=tp 9677.5
th 13
ins 100.000
om ph

Unity 300 spectrometar

TP T e T e
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200 180 160

140

120

100

40

20

—.-_--—_-_di—_-..—__-q——--—._-._—-___—.--—_._-__.-_——.-_—__-_-—qJAJ——.d-I-ﬂ________._.—_-—-__—_-____-_-—_--__-____,__-—j

ppm
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STANDARD PROTON PARAMETERS

expl s2pul
SAMPLE
date Oct 10 1998
solvent " CDCL3
file - exp
ACQUISITION °
sfrq 499.790
" tn - Hl
at - 1.928
np 32000
8w 8297.0
£b 4600
bs : 4
88 2
tpwr -60
pw . < 6.0
at’ : 1.500
tof 0
nt . 16
ct .12
alock . " n
.gain ~ not used
FLAGS - AR
il n
in n
dp Y
hs nn

DEC. & VT
dn H1
dof 0
dm nnn
dmm : c
amf 200
dpwr . 8

'PROCESSING

tﬁmwpo
proc . ft
fn - 65536
math - £
werr n
wexp
wbsa
wnt wft

DISPLAY ,
sp ~-1649.6
wp ‘ 8297.0
vs 132
sc 0
we - 250
hzmm 33.19
is 313.55
rfl 5268.0
rfp ' 3618.5
th 5
ins 100.000 -

nm cdc ph

LA e et I e R

e

8

_—___qﬁ_

m N

Unity 500 aspectrometer

L %

P o

T

_ﬁ_

4

"~ OAc O>o

AcO

AcO

OAc

3@1(

I.,.; :._.!_,t_. P

[ A R L

ppm




.~‘,

/

Cl3

exp2 s82pul

SAMPLE
date Oct 10 1998
solvent CDCL3
file ) exp

ACQUISITION

sfrq 125.684
tn . : C1l3
at . .. 0.526
np ) 32000
sw. <. | 730418.3
£b - 16800
bs 16
tpwr 55
pw ' 10.8
a1 1.500°
. tof 0
nt o 1000
ct ' . 160
alock . 8
gain not used

FLAGS
i1 , n
in n
dp Y
nn

. DEC. & VT
dn S i |
dof 0
éam YYY
dmm w
dm€ 12400
dpwr 43

PROCESSING
1b 1.75
wtfila. .
proc . ft
fa 65536
math - i
weryr
wexp : . n

. whs - . n

wnt A

DISPLAY

sp - -3209.0
wp . 30418.3
vs . 50
sC 0
we 250
hzmm 4.95
is 500.00
r£l 12886.5
rfp T 9671.5
th 3
ins 100.000
nm ph

Unity 500 spectrometer

AcO _OAc

OAc
ACON ™ ~
. -~ 20 e /n_.u“/\/\ |
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200

160
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180

120 100 80 60 40 20 0

140 Ppm
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proton spectrum .

.expl s2pul

Mercury 400 spectrometer

SAMPLE DEC. & VT OAc o>o OAc
date Oct 13 1998 dn . - m AcO \Wk\n
solvent cDCL3 dof - 0 >n0 4_\/\/\2@ i
file exp dm . nnn >oO A

" ACQUISITION G _ c

sfrq . 400.090 dmf o 200

tn H1 dpwr 30

at 2.409 " PROCESSING

np 132000 wtfile .
aw 6641.4 proc . R {3 ™
o 3600 fn . 65536

bs . 4 math £

as R 2 ] .

tpwr . 58 werr n

pw : 3.6 wexp

ar - 1.000 wbs

tof , 0. wnt wft

ot 16 DISPLAY

ct . 16 sp - -1320.2

alock n wp ) 6641.4

gain not used wva 140

FLAGS sc . 0
11 ) n we S 250
in - n hzim 26.57
dp y is . 313.55
hs nn rf£l 4216.9

. rfp 2896.7
th 5
ins : 100.000
nm cdc ph
1 . LL : Lﬁr&. L_; A
_____________ﬂ__________~________A_

____\__l_‘__,__l__

12

10

6.

h B

_______________-__._________a____.__

2

0

-2

- ppm
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1

Carbon spectrum -

o‘u..vu s2pul
. H .

Mercury 400 spectrometer

OAcOAc  OAg

80 60 40 20 0

SAMPLE ) DEC. & VT o S
date Oct 13 1998 dn ‘H1 AcO o%\z N3
solvent - CDCL3 dof 0 AcO—" N /__\/\/\ :
file © . exp  dm Yyy .. A0 ’ O).o o .
- ACQUISITION - dmm w
sfrq 100.612 dmf 310800
tn - €13 dpwr 42
at ) 0.654 PROCESSING
np - . 32000 1b © o 1.75
sw " 24448.2 wtfile
£b 13400 proc £t
bs 16 £n 65536
tpwr - 58 math i
pw 8.4
da1 . '1.500 wexr ]
tof 0 wexp : n
nt , 1000 wba . n
ct . 176 wmt
- alock . n DISPLAY
gain. not used sp -2617.8.
FLAGS _wp 24448.2
il n vs 70
in n sac 0
ap y we 250
hs nn - hzmm . 4.84
is " 500.00
rfl 10364.8
rfp ) 7747.0
th . 3
ins . 100.000
nm cdec ph
______________.________________.___.__.______________________________________._,______.__.______—~.______.___________‘__________
200 180 - 160 . 120 100 pPpm




.
u° S Unity 500 spectrometer
Nl STANDARD PROTON PARAMETERS
O expl s2pul : ) - ‘ S OH OH :
Ay . SAMPLE ~ DEC. & VT : Ho O zJ_\/\/\zu
) date Oct 15 1998 dn H1 o o HO _._O "OH &
k= solvent - - D20 " dof . 0 v : : ) : ‘
b file - exp dm nnn ,
an . ACQUISITION dmm c
m . sfrq 499.791 dmf 200
m” tm H1 dpwr i 8
8. at ©1.928 PROCESSING
<Y np 32000 wtfile )
Quu sw . 8297.0 proc £e : e
= £fb "4600 fn 65536 , .
R bs 4. math £
i as C2 )
m tpwrx 60 werr ) n
(@)} . ‘pw o 6.0 wexp
nnya v ai 1.500 wbs
o tof 0 wnt : wit
mo nt’ 16 DISPLAY
< ct . 16 sp . -1649.6
W alock n . wp 8297:0
- gain not used va 353
I3 FLAGS . sc -0
@] i1 n we 250
n in a  hzmm  0.09
m dp p . -y s - 313.55
O hs nn rfl 3983.6
= rfp 2334.0
O th 5
: ins 100.000
m nm cdc ph
p—
>
~—
O]
o p—
Q
@)
p— .
< 4\» , L :
QO . .
nm .
e ______.4____________________.—,____4___~_____\,__________,__ -
= _ _ [ u I ~ T _ T _ I __ _____________
Z 12 10 . . 8 6 4 | 2 o -2 ppm
<
m
(o)
(o)
(o))
—
©
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. Unity 500 spectrometer .
c13 .

'

", exp2 82pul

2

OH OH - OH
5 _

SAMPLE - DEC. & VT o . o o go&\n |
date. Oct 15 1998 H1 . - . o HO Ho HO ?zm

dn
solvent : D20 dof 0 LA OH [o)
file . : exp dm . YYY ' .
. ACQUISITION dmm o ow
sfrq 125.684 dmf 12400
tn Ccl3 dpwr 43
at " 0.526 PROCESSING .
np 32000 1b ) 1.75 . )
sw . . 30418.3 wtfile - . : . e
£b . 16800 proc . ft v
ba . 16 fn 65536
tpwr o . 55 math ' i
pw ©10.8
a1 : 1.500 werr
tof ] 0 wexp on
at 1000 wbs n
ct 192 wnt -
alock 8 DISPLAY ]
gain not used sp -3208.8
PLAGS wp 30418.3
i1 n vs 45
in n sc 0
dp y wc . . 250
hs nn ° hzmm 121.67-
is 500.00. . . v
rfl 15120.6 . ”
rfp. - 11911.7 ; ' . ;
th 3
ins 100.000
nm ph

_q._____,____.q\______________—_~ ﬁ_l________ﬂ_____________________________~__‘______«_____~_______.____a_ﬁ_________________

200 - 180 160 140 120 . 100 80 60 40 20 0 ppm
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<

Y

proton spectrum

oaw.w

. Launﬁn% 400 spectrometer

0

-2

2pul
sopd OH OH - o
vo Chem PEC AT %@oﬂxoﬁ\n NH
date Oct 16 1998 dn . H1 Ho HO oM 4_\/\/\ 2
solvent D20 dof 0 (o]
file exp dm ann
. ACQUISITION dmm c
sfrq 400.089 Amf 200
tn H1 dpwr 30
at’ 2.409 PROCESSBING
np 32000 wtfile :
8w, 6641.4 proc £t
b 3600 £n 65536
bs 4 math £
88 2 )
tpwr 58 werr n
pw 3.6 wexp
d1i *1.000 wba
tof . 0 wnt : wit
nt 16 DISPLAY
ct 12 sp -1320.3
alock n wp 6641.4
gain not used va 1068
FLAGS sc [+]
11 : n wec 250
in n hzim 0.23
 dp y is 313.55
hs nn rfl 3240.7
rfp 1920.4
th s
ins 100.000
mm cdc ph
b o . .
) ! e 4 o
W ﬁ
.__._____.______________.___qf_______________._~_.~______—____~—_______—_________~__
12 10 8 6 4 2

- ppm




RN
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Carbon spectrum

axp2 s2pul

Mercury 400 spectrometer

180 160

. SAMPLE . DEC. & VT OH OH H
date Oct 16 1998 dn m Ioﬁ\o&\z A~ NH,
solvent D20 dof 0 - o HO oh I-_\/\/\
file . exp dm YYY ) (o]
- ACQUISITION dmm w ’
sfxq 100.611 dmf 10800 o
tn © €13 dpwr 42
at . 0.654  PROCESSING
hp 32000 1b 1.75
8w 7 24448.2 wtfile .
fb 13400 proc . fe
bs 16 fn 65536
tpwr S8 math - i
pw . 8.4 .
al 1.500 werr
tof 0  wexp n
at . . 1000 wbs o .
ct ) 656 wnt
alock . n DISPLAY
gain not used sp -2617.7
. FLAGS wb | 24448.2
i1 : n va : . 25 -
in n sc 0
dap ¥y we - 250
hs nn  hzmm 4.84
B 1 : 500.00

rfl 12109.3

rfp 9491.6

th o 3

‘ins 100.000

nm cdc ph

”__,____,___._4__.____‘______~____ﬁ______________.__._________________________4-_________._____ﬁ____a____~.._____________—_d______
200 140 120 100 80 60 40 20 0 pPpm
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. Unity 500 spectrometer )
'STANDARD PROTON PARAMETERS OH OH OM )
1 | %\ \gx
expl mu.ﬂnu. HO 0O . N
o _ oH HO OH Q
SAMPLE DEC. & VT L . 0
date Oct 22 1998 dan ) H1 : .
solvent D20 dof 0 n-m__1. HoN " HN
file: exp dm nnn n Im.m . 0. =0
" ACQUISITION dmm c Polylactose ‘
sfrq 499.791  dmf 200 ‘ n min .~
tn ' : H1 dpwr . - 8 :
at 1.928 PROCESSING
np " 32000 wtfile
sw 8297.0° proc £t
£b 4600 f£n : 65536
bs 4 math - £
[:1:] 2
tpwr 60 werr n
pw 6.0 wexp
a1 . 1.500 wbs
tof 0 wnt wit
nt 800 DISPLAY
ct : 140 sp  ~1649.6
alock n wp 8297.0
gain not used vs . 3692
FLAGS - sc ]
BE$ ) . n wc 250
in n hzmm . 33.19
dap y is 313.55
hs nn rfl 3983.6
rfp . 2334.0
th . : 5
ing 100.000
nm cdc ph
_________.______________________ﬂ_____*.__________________.________________—_—____,_q—_
12 10 8 6 4 2 "0 -2 ppm




ST TTem——
wy trisacchar ide
w. v expl s2pul :
an .. ) SANPLE OEC. & VT
S date - Dec 11 97 dn . . H1
Ay . solvent 0820 dof 0o ) : .
= : 2.”35548: oxe n- nne .
Yy ’ L_J < : ' : :
1 435.804 duf 200 . : HO OH
= tn " "l ..u:.. 8 O OH OH - OH
80 at 1.928 PROCESSING - . HO 0 0O H -
= o 825700 proc Tt . : HO O ° h'd
. swW . K o )
B fh 4600 fn 65536 . : Ho HO OH ¢
o bs 4 math f : . . :
o ss 2 - .
o tpwr 60 werr n
= pw 6.0 wexp
n d} 1.500 ‘whs :
tof 0 wnt wit
= Tt 16 DISPLAY
(@) ct .16 sp - -259.3
— alock n wp . $434.7
e\ gatn not used vs 162
o FLAGS s¢ .0
(@) 1 n wc 250
o) in , n hzem 21.74
fae] dp y f{s 313.55 -
or—’ hs o 7 3988.0
o ah ; rfp 2334.1
= th H
< ins . 1.000
W m_ cdc ph
)
@)
N
O
=
o
-
>
N
O
o p—
Q
@)
n N\
p—
<
S -
g
()
=
o
a
<
= LA J
* p— -
5 L
m T — LG L) L L) — L] Ll ¥ L] — L) T T L — T Ll L T — L] LJ T Ll — T T T L] — A L] T L] — L Ls T L) — T L T Ll ﬂ T L] |1 T — T L)
N 10 9 8 7 6 s qa : 3 2 1 0 ppm
ko) : . .
o)
—
©




L

2

|
\

a

-
>

Cc13
exp2 s2pul’
_SAMPLE
date bec 11 97
solvent D20
file exp
- ACQUISITION
sfrq 125.687
. C13
at 0.526
np 32000
sw. 30418.3
b 16800
. bs. 16
tpwr 55
pw 9.0
- d} 1.500
- tof 0
at 200
ct 200
alock s
‘gatn. - not used -
FLAGS
1 n
in o n
dp Yy

dn H1
dof .0
da yyy
 dem ’ w
dmf 12400
dpwr 43
PROCESSING )
b 1.78
wtfile
proc ft
n 65536 .
sath - . 1
werr o
wexp n
whs n
_wnt .
' DISPLAY.
sp -3292.49
wp 30418.3
vs 50
sc’ K]
wce: 250
hzam 4,95
s - $00.00
rfl 12976.1
rfp 9678.7
th 3
fns 1.000
na ph

‘HO OH
O OH OH

Ww}_oﬁ%_@

HO

.:,

EE._EE..FF E

P T

60 ~ .40 20 0. ppm

i kbl e

200 180
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