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(60) JP 2017-529857 A 2017.10.12

ogogoano

#3.Reb VBBIUReb GIZHTA'HBLOY®'SC NMRZRZXZ MVF—# (4L
BT ANBLEOA U T ER) e

LE Reb V Reb G
'H NMR BC NMR '"H NMR BC NMR
1 0.74m, 1.66 m | 41.1 0.78 m. 1.69 m | 41. 3
2 1.43 m, 2.18 m | 20.4 1.44 m, 2.20 m | 20.0 |
3 1.06 m, 2.72 d | 38.4 1.05m, 2.70 d | 38.8
(12.8) (11.6)
4 - 14. 8 - 44.9
5 1.32 m 57.9 1.32 m 57. 8
6 1.84m, 2.20m | 22.7 1.87 m, 2.24m | 22.6
7 1.06 m, 1.70 m | 42.2 1.07m, 1.72 m | 42.2




(61) JP 2017-529857 A 2017.10.12

O ooooogdg

8 - 42.5 - 43.1
9 0.91 d (7.8) |54.5 0.92 d (7.6) |54.4
10 - 40. 2 - 40. 4
11 1.72 m 21.0 1.75 m 21.2
12 2.18m, 2.38m | 38.3 2.26m, 2.38m|37.7
13 — 87.6 - 86. 4
14 1.68 m, 2.43 m | 44.8 1.78 m, 2.50 m | 44.6
15 1.96 m, 2.24 m | 48.9 2.06m, 2.32 m|48.2
16 - 153.7 — 155. 0
17 5.06 s, 571 s |105.7 5.00 s. 5.49 s | 104. 8
18 1.40 s 29.6 1.32 s 28.8
19 — 176. 4 — 177.4
20 0.97 s 16. 7 1.25 s 16.2
Iy 6.23 d (7.8) |94.2 6.16 d (7.6) |96.4
2/ 3.98 m 74.5 4.0l m 74.5
3/ 4.14 m 79.3 4.09 m 79.3
4’ 4.36 m 71.6 4.34 m 71.6
5’ 4.24 m 79.9 4.22 m 79.9
6’ 4.06 m, 4.48 m | 62.6 4.04 m. 4.44|62.6
dd (3.2, 7.6)
U’ 5.08 d (7.8) ]99.6 5.06 d (7.4) |99.9
2!/ 3.94 m 74.7 3.92 m 74.5
3 4.04 m 89.3 4.06 m 89.5
4’ 4.28 m 71.2 4.23 m 71.0
57 4.00 m 78. 2 4.02 m 78. 1
6"’ 4.24 m, 4.58 m | 63.0 4.27 m. 4.56 | 63.1
dd (2.8, 8.4)
1 5.38 d (8.1) |106.4 5.27 d (8.4) | 106.5
2/ 1 4.16 m 76. 1 4.14 m 76.0
3 4.34 m 79.2 4.37 m 79.3
1 4.26 m 72.2 4.28 n 72.2
577 3.78 m 78.8 3.89 m 78.8
6 4.14 m, 4.44 m | 63.2 4.18 m, 4.48 m | 63. 2
1 5.57 d (8.0) |105.7
2 3.96 m 76.5
3 4.32 m 79.6
4 4.20 m 72.5
57 3.87 m 79.0
6" 7 4.12 m, 4.46 m | 63.5

TTOCSY . HMQCHBLUHMB CHEIZE S\ TITo -8 "b5> 7 MEIX 6 (p
pm) THRT, < ho 7V TERIIH 2 TERT,
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4. Reb WEBXUFReb VIZHATAHZ HEBLO'®C NMRANT 7T —4 ({k
FUT ARy TV T EKR) e
Vi Reb W Reb V
'"H NMR BC NMR 'H NMR 3C NMR
0.72m, 1.67 m | 11.0 0.78 m, 1.69 m | 41.1
2 1.42 m, 2.18 m | 20.4 1.44 m, 2.20 m | 20.4
1.06 m, 2.72 d | 38.6 1.05m, 2.70 d | 38.4
(13. 4) (11.6)
4 - 44. 8 —— 44.8
5 1.34 m 57.9 1.32 m 57.9
6 1.84m, 2.18 m|22.8 1.87 m, 2.24 m | 22.7
7 1.07 m, 1.69 m | 42.3 1.07m, 1.72 m | 42.2
8 - 42. 4 - 42.5
9 0.90 d (5.8) |54.5 0.92 d (7.6) |54.5
10 e 40. 1 - 40. 2
11 1.66 m 21.0 1.75 m 21.0
12 2.20m, 2.39m | 38.3 2.26 m, 2.38 m|38.3
13 — 87. 8 — 87.6
14 1.63 m, 2.06 m | 44.8 1.78 m, 2.50 m | 44.8
15 2.06 m, 2.04 m|48.8 2.06 m, 2.32 m | 48.9
16 - 153.5 — 153.7
17 5.10 s. 5.73 s | 105.9 5.00 s, 5.49 s | 105.7
18 1.39 s 29. 4 1.32 s 29. 6
19 —— 176.5 - 176. 4
20 0.92 s 16.6 1.25 s 16.7
1 6.14 d (7.9) |94.1 6.16 d (7.6) |94.2
2/ 3.98 m 79. 6 4.01 m 80. 7
3’ 4.20 m 88. 9 4.09 m 79.3
4’ 4.34 m 70. 0 4.34 m 71.2
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5 4.24 m 79. 4 4.22 m 79.9
6 4.02 m, 4.39 |62.6 4.04 m, 4.44 | 62.6
dd (3.2, 7.86)
IR 5.10 d (7.4) |99.5 5.06 d (7.4) |99.6
2" 3.90 m 74.7 3.92 m 74.7
37 4.04 m 89.3 4.06 m 89.3
4" 4.25 m 70. 4 4.23 m 70.3
577 3.98 m 78. 6 4.02 m 78.2
6 4,27 m, 4.54 m | 62.9 4.27 m, 4.56|63.0
dd (2.8, 8.4)

IR 5.34 d (7.9) |106.3 5.27 d (8.4) |106.4
2r 4.12 m 76. 1 4.14 m 76. 1
37 4.33 m 79.2 4.37 m 79.2
47 17 4.25 m 72.1 4.28 m 72.2
57 7 3.88 m 78.8 3.89 m 78.8
6 77 4,16 m, 4.53 m | 63.0 4,18 m, 4.48 m | 63.2
LA 5.41 d (7.9) |105.3 5.27 d (8.4) ]105.7
2/ 4,12 m 73. 4 4,14 m 76.5
3 4.28 m 88.9 4.37 m 79.6
4 4.20 m 72.1 4,28 m 72.5
5 11 3.78 m 79.0 3.89 m 79.0
6" " 1 4.08m, 4.42 m | 62.9 4.18 m, 4.48 m | 63.5
v 5.81 d (7.9) |104.0

20 4,09 m 77. 2

3 4.24 m 79. 3

4 4.14 m 72.0

51 3.76 m 79.2

e 4.04m, 4.36 m|62.3

*TOCSY.IIMQCHBLUHMB CHEICE SO TITo-%8Y ;2% 7 MEZ s (p
pm) THRT; Hv7 Vo 7EHKIIH 2z TFT,
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N7 'H NMR 3C NMR

1 0.77 t (12.4), 1.78 m 40. 7

2 1.35 m. 2.24 m 20.0

3 1.0l m. 2.32 m 38.8

4 —— 44.7

5 1.08 d (12.4) 57.8

6 2.23 m, 2.45 q (12.8) 23.9

7 1.44 m, 1.83 m 43.0

8 ——= 41.6

9 0.93 d (7.4) 54.7

10 - 40. 1

11 1.68 m, 1.82 m 20.7

12 1.86 m. 2.28 m 38.8
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13 - 88. 0

14 2.04 m, 2.77 m 43.7

15 1.91 m, 2.03 m 46. 8

16 - 153.8

17 4.92 s, 5.65 s 105.2

18 1.35 s 28. 7

19 - 177. 4

20 1.42 s 17.2

1 6.43 d (7.8) 95. 4

2/ 1.54 m 77.3 10
3’ 4.58 m 89. 1

4’ 4.22 m 70.5

5 4.16 m 78.8

6’ 4.18 m, 4.35 m 62.1

L 5.50 d (7.4) 96.7

2" 4.19 m 81.9

37 5.03 m 88. 4

4 4.12 m 70.8

57 3.98 m 78.1

6 7 4.22 m, 4.36 m 62.9 20
L 5.52 d (7.4) 105. 4

20 4.24 m 76.0

3 4.16 m 78.9

4" 4.02 m 73.6

5077 3.78 ddd (2.8, 6.4, 9.4) 78.0

6 14.32 m, 4.54 m 64.4

v 5.47 d (7.8) 104. 4

20 4.00 m 75.9

3 4.40 m 78. 2

4r 4.12 m 71.6

5000 3.96 m 78. 4 30
6" 4,20 m, 4.32 m 62.5

| L 5.85 d (7.4) 104. 7

2t 4.20 m 75.9

3 4.30 m 78.9

4" 4.14 m 73.7

50 1 3.94 ddd (2.8, 6.4, 9.9) 78.3

6" 4.32 m, 4.67 d (10.6) 64. 4

| KA 5.33 d (8.4) 104.6

2 3.98 m 76. 2

3 4.43 m 78.5

4t 4.16 m 71.7 40
5 00 3.88 ddd (2.1, 6.4, 9.4) 78.9

6" 4.10 m, 4.35 m 62.5

"TOCSY . HSQCHBIUHMB CHEICEASWTITo 281 h¥s 7 MMEIEZ S (p
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Atlachment to Bax.No.lll;

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concapt under PCT Rule 13.1,

Group |: Claims 1-11, directad to methods for synthesizing rebaudioside KA from rubusnside.
Group iI: Claims $2-18, directed to a method for synthesizing rebaudioside G from rubusoside,

Group (lI: Clalms 19-46, directed methods for syntheslzing rebaudioside M from rebaudioside D, mbaudioside E, stevioside or
rabaudioside A.

Tha greups of invantions listed above do not relate to a single general inventive concapt under PGT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical festures for the following reasans:

Special Technical Features:

Giyup | incdudes the technical feature of syntheslzing rebaudioside KA, not required by Groups =11,
Group Il includos the tachnical feature of syntlwsizing rabaudioside G, not required by Groups | and 1.
Group Il includes the technical feature of synthesizing rebaidioside M, not required by Groups | 1.
Caommen technical features:

Groups -l share the technical feature of a method for synthesizing a sleviol glycoside by covalently coupling a glucose to another
glycoside by the action of a UDP-glycosyliransferase enzyme, comprising: preparing a reaction mixiure comprising a steviol glycoside,
substrates selected from the group conslsting of sucrose, uridine diphosphate (UDP) and uridine diphesphate-giucose (UDP-glucosa), 2
UDP-glycosyltranaferase and incubating the reaction mixture for a sufficient time,,

Groups | and | furlher share the technical feature of incubating a reaction mixtupe eomprising rubusoside.

These shared technica? features, howsver, do not provide a contribullon over the prior art, as being obvious ever WG 2013/022989 A2 o
Houghton-Larean et al. published on 14 February 2013 (hersinafter 'Houghton-larsen') which discloses a method for synthesizing a
mixture stevioside and a rebaudioside from rubuseside {pg 2, In 25-26 - slevioside and rebaudioside A are the primary compaounds in
commercially-produced stevia extracts.), the mathod comprising: preparing a reaction mixture comprising rubusoside (pg 7, In 15-18 -
The steviol glycoside can be rubusoside, wherein the sacond sugar moiety is glucose, and stavioside iz produced upon transfer of the
sacond glucose moiety.), subsirates sslscted from the group consisting of sucrose, uridine diphosphate (UDP) and uridine diphosphate-
giucose 5 {UDP-glucose), a UDP-glycosyltransferase selected from the group consisting of EUGT 11 and a UDP-glycosylransferass
fusion enzyme (pg. 2, In 19-22 - EUGT 11, a uridine §'-diphospho (UDP) glycosyl transferase described herein, can be used alone or in
comibination with one or more othar UDP glycosyl transferases such as UGT74G1, UGTTEG1, UGTE5C2, and USTS102a, to allow the
production and accumulation of rebaudioside D in recombinant hosts or using in vitro systems. ); and

incubating the reaction mixture for a sufficient time fo produce a mixture of stevioside and a rebaudioside, wherein a glucosa is
covalenlly coupled to £2° - 19-0-glucose of rubuscside to produce rebaudloside, and a glucese is covalently coupled o C2'-13-0-
glucose of rubusoside to produca stevioside (pg 3, In 17-28 - a recombinant host that includes a recombinant gene ancoding
polypeptide having the ability to transfer a second sugar moiety to the C-2' of a 18-0-glucose of nibusoside, This document also features
a racombinant host that includes a recombinant gene enceding a polypaptide having the ability to transfer a second sugar molaty to the
C-2' of a 19-0=glucose of stevioside. .2 recombinant host that includes a recomblnant gene encoding a polypaptide having the abiity o
transfer a second sugar moiety to tha G-2' of a 13-O-glucosa of rebaudioside A to produce rebaudioside D). Although Houghton-Larsen
does not disclose a spacific example for producing a rebeudioside from rubusoside, based on the teachings of Houghton-Larsen, it
would have bean obylous to one of erdinary skill in the art to have designed, through routine experimentation, such a method for
producing the deslrad rebaudioside for commarclal use.

As said mathod was known in the art at the time of the Invention, this cannct be considersd a speeial technlcal feature, that would
otherwise unify lhe inventions of Groups I-(l,

The inventions of Groups [-11, therefore, lack unity under PCT Rule 13.
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