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Supporting Information
Synthesis of the Guanine a-L-LNA Nucleoside 35 from Furanose 26

Synthesis of the guanine a-L-LNA nucleoside 35 is outlined in Scheme S1. Direct
coupling of a carbohydrate derivative with guanine-type bases often produces N7/N9
isomeric mixtures that are difficult to separate.” In order to avoid the formation of the N7-
regioisomer, we applied a slightly modified procedure’ for the regioselective synthesis of
the N9-regioisomeric guanine a-L-LNA nucleosides. 2-N-Acetyl-6-O-
(diphenylcarbamoyl)guanine® was silylated using N,O-bis(trimethylsilyl)acetamide in
anhydrous 1,2-dichloroethane. The silylated guanine base was then coupled with the
furanose 26 in toluene at 80 °C with trimethylsilyltriflate as Lewis acid affording
nucleoside 30 in 59% yield. Selective deacylation of the 2'-O-acetyl group to give
intermediate 31 in 95% yield was accomplished using half-saturated methanolic ammonia.
Subsequent reaction with trifluoromethanesulfonic anhydride in a mixture of pyridine and
dichloromethane afforded the 2'-O-triflate intermediate according to analytical TLC.
Without purification, this intermediate was immediately reacted with potassium acetate in
the presence of 18-crown-6 in toluene to yield the C2’ -epimeric nucleoside 32 in 46%
yield. The 2'-O-acetyl group was chemoselectively deacylated using half saturated
methanolic ammonia giving compound 33 in 96% yield. Ring closure of nucleoside 33 was
performed using sodium hydride in THF at 0 °C. The remaining 5'-O-mesyl group was
subsequently substituted with an acetate group by reaction with potassium acetate in the
presence of 18-crown-6 in dioxane. The crude product obtained was then directly subjected

to treatment with saturated methanolic ammonia at room temperature to give nucleoside 34
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in 35% yield from 33. The C2 exocyclic amino group of 34 was protected using a transient
protection protocol (O-trimethylsilylation with chlorotrimethylsilane in pyridine, 2-N-
protection with isobutyric anhydride, and desilylation) to give nucleoside 35 in 72% yield.
Attempted debenzylation of 35 with ammonium formate and Pd/C gave a mixture of
several products (according to analytical TLC and NMR spectroscopy) which in our hands

proved impossible to separate.

Scheme S1.% Synthesis of the a-L-LNA Guanine Nucleoside 35
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® Reagents, conditions and yields: (i) @) BSA, DCE, 80 °C; b) 26, TMSOTHf, toluene, 80 °C
(59%); (ii) half-sat. NHz in MeOH, 0 °C (95%); (iii) @) Tf,O, pyridine, CH.Cl,, -30 °C; b)

KOAc, 18-crown-6, toluene, 80 °C (46%); (iv) half-sat. NHz in MeOH, 0 °C (96%); (V) a)



NaH, THF, 0 °C; b) KOAc, 18-crown-6, dioxane, 80 °C; c) sat. NHz in MeOH, rt (35%);

(vi) @ TMSCI, pyridine, rt; b) (i-PrCO),0, pyridine, rt (72%).
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Experimental Proceduresfor Conversion of Furanose 26 into Nucleoside 35

9-(2-O-Acetyl-3-O-benzyl-5-O-methanesulfonyl-4-C-methanesulfonyloxymethyl-a-
L -threo-pentofuranosyl)-2-N-acetyl-6-O-(diphenylcarbamoyl)guanine (30). N,O-
Bis(trimethylsilyl)acetamide (2.74 mL, 11.2 mmol) was added to a suspension of 2-N-
acetyl-6-O-(diphenylcarbamoyl)guanine® (3.29 g, 8.48 mmol) in anhydrous 1,2-
dichloroethane (280 mL), and stirring was continued at 80 °C for 15 min. The clear solution
was evaporated to dryness under reduced pressure, the residue was dissolved in anhydrous
toluene (60 mL), and TMS-triflate (1.53 mL, 8.47 mmol) followed by a solution of
furanose 26 (2.88 g, 5.65 mmol) in anhydrous toluene (60 mL) were added. The mixture
was stirred at 80 °C for 1 h and then cooled to room temperature whereupon EtOAc (100
mL) was added. The resulting mixture was washed successively with a saturated agueous
solution of NaHCOj3 (80 mL) and brine (80 mL), dried (N&S0O,), and evaporated to dryness
under reduced pressure. The residue was purified by silica gel column chromatography

using MeOH/CHCl; (0-5% MeOH, v/v) as eluent yielding nucleoside 30 (2.77 g, 59%) as



aclear oil. FAB-MS m/z839 [M + H]*; *H NMR (CDCls) d 8.17 (s, 1H), 8.01 (s, 1H),
7.37-7.14 (m, 15H), 6.17 (s, 1H), 5.81 (s, 1H), 4.40 (m, 7H), 2.92 (s, 3H), 2.91 (s, 3H), 2.39
(s, 3H), 2.07 (s, 3H); *C NMR (CDCl3) d 195.5, 169.4, 156.3, 154.3, 152.3, 150.2, 141.9,
135.8, 129.5, 129.4, 129.2, 128.8, 128.6, 128.4, 128.4, 127.4, 127.2, 127.0, 120.9, 87.6,
86.0, 81.2, 79.2, 67.3, 65.5, 37.7, 37.6, 25.1, 20.6.
2-N-Acetyl-9-(3-O-benzyl-5-O-methanesulfonyl-4-C-(methanesulfonyloxymethyl)-
a-L-threo-pentofuranosyl)-6-O-(diphenylcar bamoyl)guanine (31). To a solution of
nucleoside 30 (3.62 g, 4.32 mmol) in MeOH (25 mL) was added a saturated solution of
NHz in MeOH (25 mL). The solution was stirred at 0 °C for 30 min and evaporated to
dryness. The residue was coevaporated with toluene (2 x 20 mL) and purified by silica gel
column chromatography using MeOH/CHCl, (0-5% MeOH, v/v) as eluent yielding
nucleoside 31 (3.29 g, 95%) as a white foam. FAB-MSm/z 797 [M + H]*; 'H NMR
(CDCl3) d 8.61 (s, 1H), 8.21 (s, 1H), 7.44-7.22 (m, 15H), 6.21 (s, 1H), 6.08 (d, 1H, J 5.7
Hz), 4.97-4.26 (m, 8H), 2.98 (s, 3H, Ms), 2.83 (s, 3H, Ms), 2.07 (s, 3H, NHAC); *C NMR
(CDCl3) d 168.9, 155.9, 153.9, 151.1, 150.5, 142.3, 137.0, 129.2, 129.0, 128.7, 128.5,
128.4, 128.2, 128.1, 127.5, 127.4, 127.1, 126.9, 121.0, 89.3, 83.2, 82.5, 79.6, 73.2, 68.1,
37.5,37.3, 24.8.
9-(2-O-Acetyl-3-O-benzyl-5-O-methanesulfonyl-4-C-(methanesulfonyloxymethyl)-
a-L-erythro-pentofuranosyl)-2-N-acetyl-6-O-(diphenylcarbamoyl)guanine (32).
Nucleoside 31 (1.20 g, 1.51 mmol) was coevaporated with anhydrous pyridine (2 x 10 mL),
and the residue was dissolved in a mixture of anhydrous CH,Cl, (30 mL) and anhydrous

pyridine (6 mL). The reaction mixture was cooled to -30 °C and trifluoromethanesulfonic



anhydride (0.68 mL, 4.07 mmol) was added dropwise under stirring. After 2 h, the mixture
was diluted by addition of CH,Cl, (100 mL), and washing was performed using a saturated
aqueous solution of NaHCO;3 (100 mL). The separated organic phase was dried (N&SO,)
and evaporated to dryness under reduced pressure. The residue was coevaporated using
anhydrous toluene (2 x 20 mL) and dissolved in anhydrous toluene (45 mL). KOAc (0.74 g,
2.53 mmol) and 18-crown-6 (1.4 g, 5.27 mmol) were added and the reaction mixture was
stirred for 40 min at 80 °C. The reaction mixture was evaporated to dryness under reduced
pressure, and the residue was purified by silica gel column chromatography using
MeOH/CH,CI; (0-5% MeOH, v/v) as eluent affording nucleoside 32 (0.59 g, 46%) asa
yellowish oil. FAB-MS vz 839 [M + H]*; '"H NMR (CDCls) d 8.44 (s, 1H), 8.26 (s, 1H),
7.44-7.25 (m, 15H), 6.60 (d, 1H, J 4.1 Hz), 5.69 (m, 1H), 4.80-4.30 (m, 7H), 3.04 (s, 3H),
2.99 (s, 3H), 2.48 (s, 3H), 2.02 (s, 3H); *C NMR (CDCl5) d 187.2, 168.2, 151.1, 154.7,
152.3, 150.2, 143.2, 141.6, 136.0, 129.2, 128.8, 128.7, 128.4, 127.3, 127.2, 127.0, 126.6,
126.4, 120.2, 82.5, 82.2, 78.4, 74.7, 70.5, 68.1, 67.7, 37.9, 37.7, 25.1, 20.4.
2-N-Acetyl-9-(3-O-benzyl-5-O-methanesulfonyl-4-C-(methanesulfonyloxymethyl)-
a-L-erythro-pentofuranosyl)-6-O-(diphenylcar bamoyl)guanine (33). To astirred
solution of nucleoside 32 (1.50 g, 1.79 mmol) in MeOH (28 mL) was added a saturated
solution of NH3 in MeOH (28 mL) at 0 °C. The solution was stirred at 0 °C for 30 min and
then evaporated to dryness under reduced pressure. The residue was coevaporated with
toluene (2 x 10 mL) and purified by silica gel column chromatography using
MeOH/CH,CI, (0-5% MeOH, v/v) as eluent yielding nucleoside 33 (1.38 g, 96%) asa

yellowish solid material which was used in the next step without further purification. FAB-



MSm/z797 [M + H]"; *H NMR ((CD3),S0) d 10.72 (s, 1H, DO exchangable), 8.53 (s,
1H), 7.52-7.31 (m, 15H), 6.44 (d, 1H, J 4.3 HZ), 6.19 (d, 1H, D-O exchangable, J 5.1 Hz),
4.80-4.40 (m, 8H), 3.26 (s, 3H), 3.25 (s, 3H), 2.20 (s, 3H); *C NMR ((CD3),S0) d 168.2,
154.7, 152.3, 150.2, 145.1, 141.7, 137.6, 129.6, 128.5, 128.0, 127.9, 127.4, 127.1, 127.0,
119.6, 83.9, 82.1, 79.5, 72.6, 69.1, 68.9, 68.9, 37.1, 36.9, 24.6.
(1R,3R,4S,7R)-7-Benzyloxy-3-(guanin-9-yl)-1-hydroxymethyl-2,5-
dioxabicyclo[2.2.1]heptane (34). Nucleoside 33 (0.57 g, 0.72 mmol) was coevaporated
with anhydrous toluene (2 x 10 mL) and dissolved in anhydrous THF (18 mL). The solution
was cooled to 0 °C and NaH (31 mg, 0.79 mmol) was added. The reaction mixture was
stirred at 0 °C for 1h and then evaporated to dryness under reduced pressure. The residue
was dissoved in dichloromethane (50 mL), and extraction was performed using a saturated
aqueous solution of NaHCOs; (20 mL). The separated organic phase was dried (NaeSO,)
and evaporated to dryness under reduced pressure. The residue was dissolved in 1,4-
dioxane (18 mL) whereupon KOAc (0.35 g, 3.60 mmol) and 18-crown-6 (0.38 g, 1.44
mmol) were added. The reaction mixture was stirred for 18 h at 80 °C and then evaporated
to dryness under reduced pressure. A saturated solution of NH3 in MeOH (25 mL) was
added and stirring was continued for 24 h at room temperature. The reaction mixture was
evaporated to dryness under reduced pressure, and the residue was coevaporated with
toluene (2 x 20 mL) and purified by silica gel column chromatography using MeOH/AcOEt
(0-15% MeOH, v/v) as eluent affording nucleoside 34 (96 mg, 35%) as a white solid
material. FAB-MS m/z386 [M +H |*; *H NMR ((CD3),SO) d 7.89 (s, 1H), 7.39-7.30 (m,

8H), 6.06 (s, 1H), 4.68 (d, 2H, J 3.0 Hz), 4.63 (s, 1H), 4.36 (s, 1H), 4.07-3.99 (m, 2H),
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3.70-3.55 (m, 3H); *C NMR ((CD5),S0) d 174.3, 155.5, 151.4, 137.9, 134.3, 128.3, 127.6,
127.5, 89.4, 82.9, 79.6, 76.7, 73.0, 71.0, 69.4.
(1R,3R,4S,7R)-7-Benzyloxy-1-hydroxymethyl-3-(2-N-isobutyrylguanin-9-yl)-2,5-
dioxabicyclo[2.2.1]heptane (35). To nucleoside 34 (0.14 g, 0.36 mmol) dissolved in
anhydrous pyridine (4 mL) was added chlorotrimethylsilane (0.45 mL, 3.58 mmol). After
stirring for 15 min, isobutyric anhydride (0.59 mL, 3.58 mmol) was added and the mixture
was gtirred for 3 h at room temperature. The mixture was subsequently cooled to 0 °C and a
saturated aqueous solution of NaHCO; (10 mL) was added. The mixture was stirred for 15
min at room temperature and then extracted with ACOEt (15 mL). The separated organic
phase was washed with brine (10 mL), dried (Na,SO,4) and evaporated to dryness under
reduced pressure. The residue was coevaporated with toluene (2 x 10 mL) and purified by
silicagel column chromatography using MeOH/ACcOEt (0-15%, v/v) as eluent yielding
nucleoside 35 (0.12 g, 72%) as awhite solid material. FAB-MS m/z456 [M + H]*; *H
NMR (CDsOD) d 8.05 (s, 1H), 7.36 (s, 1H), 7.32-7.20 (m, 6H), 6.04 (s, 1H), 4.60 (s, 2H),
4.47 (s, 1H), 4.23 (s, 1H), 4.06 (d, 1H, J 8.4 Hz), 3.91 (d, 1H, J 8.2 Hz), 3.78 (s, 2H), 3.52
(s, 1H), 2.51 (q, 1H, J 7.0 Hz), 1.1 (m, 6H); *C NMR (CDs0D) d 179.7, 155.6, 148.4,
147.8, 137.5, 136.7, 128.1, 127.7, 127.2, 119.5, 89.8, 84.5, 79.0, 72.9, 71.8, 69.7, 57.0,

35.5,18.3, 18.2.

Copies of *C NMR spectra of Compounds 7, 8, 11, 14, 16, 19, 20, 21, 22, 26, 27, 28, 29,
30, 31, 32, 34 and 35, copies of selected NOE spectra of compound 20, and copies of 3P

NMR spectra of compounds 9 and 23.
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gpa pw _
F1: 75465 [2; 300,09 #_E_ 18762

LOF1 75450

PO 12 see NA: 1024

IEX: s2pul LPW R8s

S19

Bnd

4 OAc

DA

26

ppm

LUSER:  DATH Sep |5 20000

P1S1d: 63536 i

WinMuls - ppa Ef_.fau



=S

[Mterpolated Peak LisLing

_ FPEAE POINT HEIG REL. W1 HZ _
_ 1 14430 19,96  L2769.50 169,
2 15739 1.83 Y2417.40 164.f |
a 1881 29.980° 118537 158 m ulﬂ
| 1] 54 B.GHE 11439, 161. _
7 5 L2664 1L3.37 11293.713 149,
& 21008 28,28 106HG. 0T 141. !
_ 7 23354 21,001  10237.41 135,
B 23040 10,81 10068, 49 144 _
7 249,25 10022.75 132. 8 Bz
17, 9722.28 128, 8 MO oBn A
| Ji31 371682 128. D
| THBaEK 53 g
ELGAK 12.
SALBIK 26,
5
[ Py _ MsO
] 17 25427 S5, 22 7 OAC
1 26701 2748, B4
18 36103 7 BERET, 53
20 36450 163608 b, BAET, B _ 27
ITEE 19121K 34, 613127
JH1 B4 V106K 3. 509%. 17 _
IATRA 16, L4 2. DG |
876 14,12 _
AHBETL 4 f1256R g, 65 _
1BOZE 2OABIK 17,08 _
Janaz 102K 3 ¥ _
41356 1
2 41R%2 1 _
|..ﬁ. 2

|
_ |
_ _ _ _
|
T =1 | = |_. 2 = T i | 1 I T T
50 0 P
(1krr sl O _CWISER: - DATE: Deg 22 200

FL. 75.465 iz 300,091 lsw1. 18762 _ OF1; 75422 _
EXos2pl [PW: 88 usec PD; 1.2 see NA: 1024 LB 1.0

WinhNuls - Stbr1222.a

__.___.,_,_ ld, 63536



Interpolated Peak Lizting

PERK POINT HELGHT
1 15611 10394K
S 16938 13280K
3 19272 HEE0K
4 14977 11558K
5 21694 12957K
3 23028 13960K
1 23943 10038K
B 24048 15909K
2 25125 422L8K

10 25211 62125K
11 25251 4129K
12 25294 TEITZK
13 25438 38355K
14 27037 TEABK
15 38074 1601TK
16 31287 23378K
17 37548 10112K
18 38398 158Z28K
19 aaTor 25160K
20 38765 11336K
21 3IBE19 26473K
22 38930 25940K
23 39813 20079K
24 41060 126756K
3 41107 14T16K
26 49191 33423K
27 49257 IN003IK

REL. HT
13.22
16.89
11.01
14.70
16.48
17.7%
12.77
20.23
53,60
75.01

5.25
97.89
18.78

9.72
20.37
29.73
24.31
20.13
32.00
14.42
33.67
32.99
25.54
16.12
18.72
42.51
38.16

HE
12455,07
11502.63
11407.401
11204.99
10713.48
10331.58
10056, 39
10039.47

a73l.18
9706, 67
9695.16
98B2.77
9e41.81
183,484
EROE. &L
249,440
£174.63
5831.54
5843.03
5826.23
5810.81
57179.02
5h26. 35
5160, 36
5155.77
ZB41.52
Z2B22.53

PEM

145.044

182,423 mNJHW _
181.158

148.4739

141.966

136. 908

133.259

133.03% }mn
138.949

138.625 MsO n.mm.
G, 472 _.\ 5
1pe. 308 ~
187,785

11,697

§7.413 MsO

}2.812 OH
L.az1

f8.600

7.427

7.204 28
7.000

£.578

3.231

g.500

B.320

7.653

.40z

—

"

S ST P S i _ Fy _ T
180 . 160 140 120 100 80 60 40 20 PP
USER: DATE: Dec 22 20C

SWI: 18762 QFL 75432 PIS1d: 65536 |

PW. 8.8 usec PD: 12 sec NA: 1024 LB:1.0




Lated

POIHT
1 L4666
s 15724
3 i)

La314an

a
[ P M R
a 23951

12
13 P Y
14 2E270
b KT N
16 2bH4 b
1
) 17399
81 1714 44
_ 19 JHand

04
BTG
BE1 6

| 27T
20 4908A
29 43184
18] h3723

b 122
[1: 75,465

10741461
LOZEGA, 43
100EE, B4

57

DhRED,
G647,
g234A.

BEZ1T

'l
1eg: el
I'fag, 6

o
BY

:

lE2: 300.09]  |swl1R7a2

X s2pul

OF1:7542.9

PW: B E usce

S29

T _ -
0 p
DATE: Jan 92

..?.E.Fmﬂ.

PD. 1.2 et B

WinNuts - blhr 109, ]



.“._.._”..un_u_..._..unnl Peak Listing
PERMK POILNT HETGHT
1 1577 3BT AK

z 14471 13625K

3 179113 BAETH

q 18430 BlBLK

5 18985 TOZIK

G 19532 A0BEE

3 21705 14497K

] 23336 13005K

9 249084 T353K

10 24093 4R6TE

1 PE0G4 2T0HAK

12 25180 55075
13 L2i 2 2E444K
14 25263 54 267K

| 15 #ha78 747K
1@ 265351 457 5K
17 #5505 ATOOK
18 256351 qd 29K
19 2725A 416K

20 32760 -4q117100

21 IB02Y 12614K
| i Je448 1251 1K
23 31709 1EBSAK
£4 3gaso 134 95K

25 IHTLI

T3 IBEDE

27 Jgax SEGRELE
28 107 ER LE1GB2E
29 41310 LO7 46K
340 416857 1 4960K
31 49181 2E0E3K
1z 491497 Z2T48LK
33 19222 Ig12K
a4 hakO9 15012K
35 hieR3 1600LEK
WA SHEE0 BOE 3K

REL. HT
Bo.14d
21.45
1¢.78
12.08
12.58
B.43
22,99
20,63
1i.66
7,24
44,22
B7. 35
41, 54
86, 06
12.37
7.26
T.45
7.02
B.&0
-5. 53
2001
15.84
28,90
21.40
AE. 3%
94.14
33.07
2562
17.068
23.14
3d. 99
43.59
E. D5
23,081
25,38
12.82

HZ
14756, 53
12782.86
11797.49
L1649, 41
11420, 55
11334.14
107E1 .95
10244.97

8193, 0%
9770, 47
TS0, 25
aTLv. 06
9707.89
9683. 26
9EBE. 90
9516.57
9590, 18
2585, 74
9122.14
TE44. 668
6611, 67
6491.18
6130. 26
597544
5842, 66
EE10. Bl
5778, 56
534,95
hpBAZ. 00
4042 62
2845.85
PE41.46
2B34.08
LEG3. 25
1557.20

74,84

PPH
195 %41
1649, 38R
186, 330
154. 360
152,263
150190
141,946
135.7p8
189, 5084
1294t
129,202
128.7pe
120. 641
128,447
128. 349
127,41
127,11
127, 02
120, 8f 49

40,905
HY.ai2
HE.OL&
A1.2p3
79.1p2
TT. 482
1T .30
Te.5)13
13,344

2

MsC

MsC

1 ™
r___;__;

0 pr

1136 s : == . i o USER:  DATE: Sep 25 X
F1. 75.465 [F2: 300.00] Tswi: 18762 _ JoF1: 75447 _ o PTS1d. 65536 [ )
IEX: s2pul [PW: 8.8 usec IPD: 1.2 sec INA: 1024 lByo _ WinNuts - $GGAD925.1



tnterpolated Feak Listing
BEAE POTHT HETIGHT

1 14583 1665K
2 18015 TATEE
3 18543 00 3K
4 18272 63HTE
L 10438 4302K
f 21547 G160K
T 21747 2TRSE
B z2tEd 94 G6K
6 24823 1905%
in 24008 180%E
1 24948 1945%
12 25049 LEZ40K
13 25184 3126k
14 252849 J0425E
15 25272 3204K
16 25332 17941K
17 285353 I0163K
18 25548 Z4TLE
1% 25500 2431K
0 25618 2431k
21 25EE0 1841K
9% 25136 -1800722
23 27213 1838
a4 35613 GEELE
25 37195 Q980K
26 1735R RE B2
27 38134 4327k
28 38703 119B4K
29 38761 10354K
{ a0 3@El4 12 BROK
! 3L 3AG2E 12734K
! 3z 39819 9910K
33 41153 118625
34 49214 21305K
35 49276 1A 570K
16 49301 163K
37 48368 1B15K
s 52564 12035K

REL. HT
4.58
ig.12
12.24
15, 69
10,57
15,16
G, a0
23.26
4. 68
d.45
.78
39,81
7. 68
Q9,35
T.87
44, 0%
46,24
6. 07
5,97
5.497
4.53
-4,435
11.8%
16.37
249,52
21.78
10.63
29.45
25.54
31.8%
31.29
24 .35
£9.15
52,58
16,062
L ]
{.46
29,58

HE
12756, 12
11776.21
H_mmm,mﬁ“
11416.42
11368, 490
10750.77
10693.41
10352, 61

apzy . 17
GEO2. B3
%791, 37
2752, 39
2723.83
4710.835
LEOH, &7
9681, 59
0§75, 62
9619,77
$607.749
3580, 54
A567.73
O451.47
B142,089
B730.11
G2ZES .20
238,71
&016.35
5853.46
CE36.05
5B21.78
5789.87
£5534.1

5152.1

2843.2

2B26.6

2819.49)
2800, 40|
15685.4

EFM
169,060
156,046
154,048
151.2481
150,651
142,460
141.700
137.184
130.221
120,900
129,747
126,363
12B8.852
12B. 661
128.519
128.292
128.2113
127.47%
127,314
129.205
127.048
125,243
121.154

Aa.2ad
83,287
82.670
78,724
T7.565
77,546
77.145
76.722
73,334
68,272
37,676
37,457
37.36L
3tT.108
24,984

gga 017 N
F1: 75465 |F2:300091 IJ_m___....L.r..ﬂ.m.‘_E o
EX: s2pul S5 0 PW: 88 usec

e B DPC
MsO o
QBn

st S2ay

OH

60 40 20 ppm
USER: DATE: lan 24 200]

. : S - e |
o o Hir A -V - o IPTHId: 65536
— . W.M._rm.mm... S LE: 1.0 — WinNuts - $pga0l24.017



IITEIPUIATED Foal LISTING

PERE BOINT

1 14651
2 17974
3 18317
4 18072
3 19514
3] 21361
7 21787
H 23274
2 25063
1) 25167
11 23186
12 25270
13 25561
14 25593
15 25643
16 25661
17 25745
18 25800
19 27434
20 3T3Ta
21 37458
22 38453
23 38707
21 JgBlg
25 3ae3in
26 10425
27 40107
28 40522
29 41174
a0 41265
1 44345
32 49112
33 49174
34 32493
35 53718

£ga 003
FLL75465
EX: s2pul

HELGHT
168K
741147
1039k
1625K
1034K
Z2114K
608890
14B5K
S5083K
630K
4832K
6935K
go1122
1057K
1025K
ThEe524
514756
B2H2 6D
B3BERT
2100K
1872ZK
1955K
401K
4665
4T07K
2368K
~624486
24438
151BR
1494%
-61B581
3133K
A120K
21I4TK
256EK

HEL. HT
19,51
9,00
13,88
21.70
13,82
Z8.23
9,33
19.83
67,80
92,56
G4 .53
a2, 63
10.70
14,12
13.58
10.10
A2
A.,39
#.50
28,04
25,00
26,12
62,79
62,30
62.87
31.63
=8 .34
32.63
20,28
19,085

 1F2:300,091

HZ
12728, 36
11777.80
11673,95
11492.18
11334,16
10808 .35
10686.35%
10260.57

B748.56
9718.63
8713.20
D669, 35
960586
959668
9582.50
9577.37
9553.35

9537.40;

9060.73
6232.52
6200.13
5915.21
5842. 36
5810.73
5778.47
5636. 98
54417

§322.7

9136.0

§110.1

4228.2

2863, 5
2845.8)
1895. 61
1544.99

PEM
166.67%
156.071
154.693
152,285
150.191]
143.223
141.607
135.964
129,180
128,783
128.711
128,395
127,289
127.187
126,879
126.911
126,593
126,382
120.184
B2.456
B2.150
T8.383
77.418
T6.999
16.571
Ta.,697
T2.109
70,533
68,059
67.71%
L6.030
37.945
37.710
25,119
20.473

W 18762
PW: 8.8 usec

-~

.Mw*m~mwm 5 Pe.DPC

MsO o

MsO

= - USER: DATE: Mov 62000
_ |PTS1d: 65536 | .
2 i i WinNuts - Speal 106,003

_ |OF1; 7542.7 -
-.Uwru.gﬂ "zmmuum .rm“_b



Interpolated Peask rkmnmﬁﬂ

FERK  POINT HEIGHT  REL. HT HZ PEN
L 13042 BOABY 2.37  13156.80 174.343
Z 18010 51088 2,39 11734.67 155,497
3 19104 RIodg 2.53 11421.69 151.350
4 22655 713K 3.61  10404.80 137,876 m owﬁ
5 23595 BITOE 2,968 1Di35.81 134,311
@ 29183 34 R3I0E 16.23 Gg8l.16 128,286
7 25367 15115K 7.08 9628, 56 127.589
B 25407 32186K 15.08 9517.05 127.436 |
8 35429 13155K §.16  G747.89 89.417 HO
10 37141 10737K 5,03 6257.76 #2.922
11 38022 asgaK .54 £005. 46 79,579
12 38737 10287K 4,82 5800, 94 76,069
13 39763 TROEE 3.56 5507.11 72,975
14 40276 120821 5,65 5360,33 11,030 34
15 40707 53416 25.03 5236.084 69,394 s
16 433358 7I548E 3.45 4312.75 £7.149
17 48367 28909K 13,85 3043, 96 10,336
18 dAdd1 HELIEL at.30 022,85 40056
1o dHG 14 1805028 Bd.50 001,91 39.779 1
20 48587 2111 69K 96,95 2980, 89 39,500 _
21 4AGBA] 119952 K Rd .33 2959, 78 39,220
| 22 48734 807238 42.51 2939.03 38,945
2% 48807 30582K 14.33 2917.03 I8 66 |
24 E2362 13400K £.28 1520.23 25.445 _
25 58978 22296 10.44 6.18 0,082

160 140 . 120 100 80 80 40 A T T

ggalll L _ _USER: DATE: Dec 92000
F1:75.465 |F2: 300,002 Wi 18762 — B _ |prsidiessas | s =i
EX: s2pul. PW: 8.8 usec LB: 1.0 ) ‘WinNuts - $ggal210.01 |




Interpolated Feak Liating

FPEAE

s
[—RT-. W, ST RN N

11
12
13
14
15
16
17
1B
19

.
&

a1

e
2

23
24

o
i

26
7
78
29
in
31
3z
i3
34
35
36
37
k]
39

2ea 014
F1:75465
EX: s2pul

POINT
E756
11668
18027
199146
18538
20088
20564
22780
22991
£5273
25383
£5505
27545
2TEDS
321313
I83M
6762
382113
agezy
IBG&RH
IRTAO0
387913
IB8L]
89813
A 009H
4065H7
44002
4E10G
6185
46217
46260
46335
46410
46485
46559
49687
51343
54215
54231

HEIGHT
11438
2TTOR
1561K
1722K
1097E
1552K

=-1127520
TO21E
JL1Z0R
20120K
11982E
cDBIZK
1242k

-1170728

-1116913
B2BSE
B514E
11699
GL4 GE
ZA46E
B55BE
10695E
BLS0OE
TEOIK
QIDIK
536K
TL1DE
1608K
4782
1139K
Q4K
loB08K
SB09K
4621K
1250K
10805K
1767K
14673E
15268

Trsoomn

REL. RT
5.3
12.96
7.30
B,05
913
7.26
=5,27
37.05
19,39
84,10
56,09
97.43
5.81
=2.14B
=5.22
29,40
44,50
54.71
28.75
11.44
30.67
30,02
28.90
36.409
45. 38
35.92
33.25
1.52
22.36
5,33
44,40
50.55
45.88
21.61
5.85
E1.0D
8.27
6H. 63
T1.41

HZ PPM
14967.36 198,334
13561.01 179. 6968
11740.47 155.574
1115%.73 148,409
11193.39 148, 325%
11150, 48 147.756
11008.67 145.877
10379.76 137.543
1031%,34 136,743

9666.17 126,087
9634.55 127. 668
9599.72 127.207
29015.63 119,467
B8998.51 119.240

Ti02.21 102.063
6773.49 89.756
6376.93 84,501
5961.64 10,998
5843.22 77.42%9
5825.59 1.196
SB10.84 77.000
9795.48 T6.796
5778.39 T6.570
5503.54 72.928
5421.94 11.847
5262.10 59.729
4304 .40 57.038
3701.25 49.046
I6TH.47 48.757
3670.25 48.635
3657.82 48,490
3636.33 48.186
Jd6ld.82 47.900
3593.47 47,618
3572.21 47.336
2676.67 15,468
2202.78 29.18%
1380.44 18.292
1376.00 18,233

150

Iswl: 18762
[PW: 8.8 usec

o ﬁm.mc

OBn m“LNnﬂ.

ppm

Ly pa— p— g - USER: DATE: Dec 19 2000
i ~loF1 7520 T 1PTS1d; 65536 | N—
PD; 1.2 sec MA: 1024 LB; L0 = o WYinNuts - $eeal219.014

100




SPE .06
Al PR
MOEDLFEF . awA
DATE 26—E-0
SF  50.134
5 83.0
0f  3500.d00
51 E5536
D 3aves
54 AQCD. 000
HZ/PT 153 ;
B 8.0 ___...._[_||\b’_ J
RO 0.9 [ T _._ - % ¥
Al 3.ar? A _ = .
X {
[ 5] 4 -
e a00 i x__m M_
F  B3ng i
02 SBE9.67A h s
OF  a0L 00 _
LB 100 gy
G 9.4 1.___"____“._ e [
LK A0 {4} \..n _.
< __
Fi 12 401p
Erou 75 103 K. |
PPHSCY A2 ?
5A zo36. 18
T I.__.__r..|}| .___ el L =
T T P 1 -l . T T ¥ - p—
1.0 10.0 a0 a. .|h_.|.|_* :
| 0 5.0 a0 9.0



SPE. 003

kUl PROG:

NUEDIFE .

DATE 2&-6-0

oF

S 83,0

i K

5] EERIE

TD 32788

54 %p00 000

HIFT 193
— B ok S e e S O~ LT 1

Al 0.4 o ey Bl o0 L

Ad 3.7

s 1d _

W3 B400

TE 300

Fd 5300

02 5149 083

oP 4oL DO

1.4 1)

fald 9.4

C# a0, 40

[} [

Fl 12 004P

Fi - 4§IF f

HI/CH 78, 163 s

PRMFLM g2

SA ApaE| 18

.‘.,._.
_ |
e M | S W
e e R S 11 At o St : _
1.0 .G w0 B,4d f.4 - 4.0 1.0 a

— PPy

II.___|..._.| L L...—.L.I ik

o

e

1k

S

[ —————
0



SPE 002
ALl ARG
HOEQTFF . AURA
DATE 2E=G=0
5F 250,134 ,
5y B30
01 3500 00l
51 BELE
10 327Ea
94 BIH0, 000
H2/PT NLE _

al |
B 3.0 X 4o oo o s e P P JI_..-.rL._....._.||r|.|.|.|i.||z|..Ir_...!. R ——— L ———
W Y R | | G N
e ot B i
5 [ &
TE 100 q7 h 9, ¥l
FM  B3gD prE HMNB 2
i BOS7. Q0
OF 40y 0D N |

b T

Lg 40D E o N
Gb Q. A _ __
CA 40, 0 : e
o a.0 A
Fi 12, 004F A o N T
Fa -, Amgp OH o_
HifCM T4, 1E3
T TR T T S
5A 2038, 1A

HO—

o . . > W, 0T T N e

LOL

— T v T - [t ————————

11.0 0.0 2.0 .0 7.0 6.0 5.0 a0 2.0 1.0 a,a




SPE.&QF
Al PROG
HOEDTFF . sl
DW1E 2E=E-0

EF 250,134
57 B30

04 A/00 , 000 |
Sl BA53G
0 33TEA

£
-

2 _:.._\ X an
4 5300 i ol 1]
G2 6211 183 HMEBz

W
08 adL po a\. \.—/
LA

o 0 N

1 P M

¥ I
1.h i, 001F .M_“_‘_____ ——
HIJEM 74,463 OH

PRMJCH 343
SR 203818 —O0—

0L



