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General Procedure

The Chemical shifts of resonances in the *H- and “*C-NMR (300 MHz) spectra were
recorded on CDCI; solutions and are reported in parts per million relative to CHCI; peak (7.24
ppm) as an internal standard. IR spectral bands are reported in cm™. Preparative photochemical
reactions were conducted with an apparatus consisting of a 450 W Hanovia medium vapor
pressure mercury lamp surrounded by a Uranium glass filter in a water-cooled quartz immersion
well surrounded by the solution being irradiated. The photolysis solutions were purged with
nitrogen before and during irradiations. The photolysates were concentrated under reduced
pressure giving residues which were subjected to silica gel column chromatography. High
resolution (HRMS) mass spectra were obtained by use of electron impact ionization unless
otherwise noted. All starting materials used in the photoreactions derived from commercial
sources. All new compounds described are isolated as oils in >90% purity (by NMR analysis)

unless noted otherwise.



o _..a...a,: e .ﬂ.a_u_.n
™ } (! ™ 1_l..r_
Wdd | 2 3 4 g q £ ] fi of

___h._..__“___u___q____h___F_.m___-Hq._uﬂ.np_____.___F___,.____ﬁh__hhh____h___F_____F_______h_F___d__._

¥ . T |4

S-2

) ]
Lpmoy x ﬁ.. kK
Tapigo u”_._



Hdd 0 02 Nk 0% g nng N2t 0FT gt OAt nog
0 S i TR 0 o vt ch O A

0 1 0 o W T O N P T S U O R U S LAY 0 1 U 1 R T o S A 00 0 5 A O 0 2 W o ) 0 0 5 0 1 A VL S W I A W B

.

S-3

tho0-—p—{ o
fappsc O



62220~

A

o
:

0L25°¢ ——

2’9
o' y'ee 2’8 8'6 0’y
r = , ™ ——

Wl 0 | ¢ 3 12 q 9 / Y G
_I._.r;_:;.r._(rl.!.r.‘.w IR S R I SR g NI B O I PSR T RN I TSI SR R i g NI AT
v Jﬁ W v

— /

S4.



Hdd 0
Leaaa Ly

Ay

Mvm wv ww Mvm 007 0ct (1[4} 097
Lol b gy 1t el e s liaa Ll

0er 002
_________________________________________..____._.__..__

S-5

Yo9E'9L
e L ~/

1]
|
0

CBNISO —p
HO .N e
tHOO § EH

=

e




e R T A, e i RN ERE L.

02
™"
Wdd 0

_________l.i__‘Llr___________L_r.plr_______

|

o2
™

L]
]

¢ £ 14

e

N~

4

-~

sy —

4

___________

HI T |

q

”________

9L
™

9

________.

|

I

L

ris (i 4]

M

8

6

y

L018°E —

9

____________ﬁ_______,_______

:Qﬁ\

&L L —

2

S-6



Ked 02 il g g

aF 0¥ arl it ot
.___.L___...:_____...____.:..____‘:4*______q_.___h__

il feg
__.____________L____q._.__,_____#p___+_F____hh_________

-lltfi-_i.]iiilll] i‘i‘i}j: . T P

S-7

kL




[ ]
——

[

plogotoeoqg i gy Ly iy

Py gyl ot poy]

i

L TR T S

!
|

U T | e

H

N

T

&l

¢, tup

m GOty
iy O

S-8




Wdd 0 0e ov 09 08 007 0er ort 097 087 002
________.F._,_____>________.__w_h___..______________:___h______,______~__________________._,____.________h__

L

o Fv
b

[43

Nmfo OD%H
gy O /v




s

‘9

re "y 130 A ]
}Ema ; ™ m.J ™~ =ty
.._....__.___...._...._....W...._._.._...._....%.._._..._W._.______%._.._._.._m_.___....ﬂ_..__._._w...___.

I.Jd

2

h

A

e

B

S-10

VgL
Fapiso ’
H o]
HOO IEH




Wdd 0 0F (43 ory 097 08y 002
...Lb_.b._.._.MN_..._..._*v...._..._ww..h._....wm...._.bL. ...._.__._.__._..____..__...___..._....__..._.,-___...._

S-11

el

=
<)
TBISO
H—, 0
SHO0 nEY
0



(4 Lre
g 208 . L] _ i’
™ M rhrd . .

WNdd 0 ¥ [ € 6
__.______________________________._________._ﬁ_._______w___.______h,.________.ﬂ_____._._w_______________

YT N
s

- e

.m
:

Y68S°E —

S-12°



, Wdd 0 02 oy 09 08
ﬁ_..._____________:_._____________________:_______:_

007 02t ory 03§ 087 002

______________.____________.__________._

Lovaabva vl agay

qet

Yapuso ’

. H o
SHZO IEH
o]

S-13



I
eld
i ___ﬁ__

-

i
|
|
i

A
'

i

4
gl

S L0 T N T 9 e N T o N L PO

PR
| e ug L5
I

" ‘|
b

4

0

{

215

P

&
Lot
L
g

i .__h_______n_______.mmh._____r-_.._u____F___..h______..

G

i

———

__J_r

i

VTV
. o

L T A T A

o

g1+l

S-14



Wdd 0 0c¢ ov 0y 08 00F . 02t 114 09¢ 081 00~
S A —__..________m__\r_..___»____.____~__ 1 ___._____._._______.______.___________________________,___»__ J
A At AT s b A il Aoy A o oo, ot AT oot s A ..Jn;:r‘.ﬁz- gty b o o ooy =L.r4»
o)
%)
Ghi 401






5 , 0'El e Sy Q_W ©vl

:&o_lr:_ ; 5 [ MM ™ [ |
_.._.________.___.___.__.___.._._..m._..__h_.ﬁ..___.._.w_._.___._.w__..______m___._._..m._.__._,__.w..___
ﬁ

Ty o A

—

oe

o o
EHO0—4—H

Lapiso H

S-17



Wdd 0
I A I A

00T 0ct

,_______._Im_m_____.______‘

ovt 091 0Bl

0o

.________,.__»_____i»_~._4__,_”.

a1
==
X

I

0 O
SO0 y—H

SaIS0 H

S-18



|
L m

Ly

9Ty 1914 2'9r ¥ Ly S

Y b ~ e
Wdd 0 1 c [ 2 S 9 L 8 6

___bb_____________,__________________________

__._Fb______________________________p_____._____m_____._

A 0 W
\ o vy

z

Q0

0 ©
EHO0——-OFH

SIS0 OH

S-19



007 0er ovy
\______‘__»___________________,

09¢ 08r 002

_L________________w___

ras

0 o
00— 0tH

EaNISO D

S-20



— L 0°2€ N 92

Le i lE
: i v |
Wdd 0 [ _m ; . . ; [ I —

N A A I S A A I IS I I AT R B S R SR B R A S A SR I A _*

N

=
D i
ny
2w
i

o

o

I

"~

3

S-21



L_,: ;I_
|

U RV L U A W S

A oL Atth A A " 'y ™y on T

S-227



o

9'Ey
™

14

€6
m

G

____b.h______.__.___

32967

WXt —

e

.

ereT '

0Ly

S-23




S

0 Wdd 0¢ ov 0y oy

oot 0er (1141 091 0yl 00 | ('
_______.___~._}___._Lv_:________N______;__r_____________.,____b,_L__._A__.___.___.__..______NN__._,__,
AU byl o M .—141..»«:.#.4.114-; TV P PR TP wn Wl i Qs’ k..lll‘lllai.qi; FRR———" WPPERTOW WO AT AN i\ Ao s

S-24 —




d

W

LY
9°09 9°€2 [X] 16t 02 (K
™ ™M ™ M }LJ.LJ_
Wdd 0 ¥ 4 [ (4 m 9 _m 8 B
_____.___________________._.____________________.__._____.g.._____~_____.__________________,,_______

Y

-

-

\

\__

o

e

/

S-25



S-26



_SERi0 L

0

erer’e —

S-27

1296°
u's ——

L

Irlllllllllll

13

llllllllllllll]llll
2

SRR RARRLARY EARRARERRD

6

13

ARREARARS

14.2

T T T T 7T

9

T



Wdd 0

S-28



re9SE —

8180°F —~—
OLIF’Y ——

A

S-29

0 PPM |

Illll[lllllllllli

1
LJ
2.3

LLINLEE B L B I B o e |
2

)
5.7

—m
C 1
-
C 33

AR

TT T T TTTTT]
6

7

—
19.5

2.9

llll]lllllllfl]lllll
8

T
i
|

9

T



Hdd 0 02

§l|ii§§§¢!§‘§_ia§li§__. Loty ot bbb __1_

i
f
{

00%

02t

ort

097

08t

002

022

oke

S-30



L 001 6'€
|7eb 0L _J [N 92 RE2 9k !
T 1= (e Wi mM B |
Wdd 0 ¥ 4 £ y S w -a 8 [ 6
_.._..L._.p..___..___._...__.._r_._.—_..._______m._._._.__

ﬁﬁ :

_._~._P..._....__..._..h___...__r._____._.

002’y —
L
¥

L£80°) -
&etect —

S-31

"s'E —




1

Hdd

0
|

.__._.___wm_..___.._

ov
1y

9 ]
_._.__.w_.b._____%...b_._._

007 02y

__..__._.._..h._._._

ort 09l 081

_—__h__.b____.b_._kb_.b_.b_

002

...__h.__

S-32




OH

HO

22

S-33

T T

LANLAN L e o o e A Y
1 PPM

2

T T T T T T

3

4

llll[llillllll]lllTI

5

LA L L B

G

Illll|lll|

7

llll‘lllll

8

TT T T T T

III
S

L

L L

34.8

1.5

4.5



Wdd 0 [ ¢

Ertw_______rb__..____.________.____________

ras

6°9€ £'gl vEV
M LJLJ mM

13 4

G

y

{

G'6E

et

__________.____.____L_.r________h________“

o ‘JIIJ\J\\I/\IJ

@)

"
I O A R

S-34

Q)

S



Wdd 0 0¢
___________~___

oy 09

___________________~

08 00

______._;_._______L_____h___.

0cl ovt 091
___h______~___________________

081

_____

002

|
[T AR
T

535




9 vl

b'8e —.m.m— 97 (1%
r= rr (! i —
Weler © 3 I v v G q / H
.W._.___,_»g____—_‘r...’iki_.lr‘FLlL_!L._rIrA_:..le(_lL_N_..__>____—__.,___1._,fpclwu$§_t_h_~..»_Ir~».>__...__,_h___._»__._,,
\\d\. .(\/)) j«\l\ A\J?«
D\ i
y
[
) =&
i n..l—g
|
(&)
2 ©
2
= Ve
(7]
N
=4
B
~ vz

0o o
EHO0 >—£OH

BBNISO  DOFH



ul J w Ood 0! Opi R oyl ::n__
L T o e T T T O S S T S U R P S S S B O T O R T R L I T B I

T WP A gy e L i e i
WM bty iy AAPOA i Wi A A A v bty

S-37

ve



0°6L
™

Wdd 0 |

__.__________v___.__________________________.____________

4

€

2
™

4

8'0¢ i
[ T

S 9 L 8 G

______________________________________.______

.J

j!

Jﬁ

C5EY°E —

ey -

14
mIOOnIO O

O E4yn O

S-38

~~



Wdd 0 0c oy 04 08 001 - : 02t ovt 091 081 0¢
Llr_____:______________________________________._L____.______________________._____________________:____:__.

- ~r —

ETA

szOmIQ

O 4o O

S-39



e i b'E2 0’9 . e e
= [ [ Lrﬂf_ (|
Wdd 0 13 c g 9 L

€ 4 8 6
_,_________xr___;______:_____._L!r_I_LLI_l_L______|F_LLLI_L[r___.______:_____________________________________

S-40
-

92

foo%
)

O f4yn O



Wdd 0 0e oy 09 08 007 0ct ovi 09% 087 002
___P____________.~__~__~____.____________________________________________h_______________*______________—__~__

Mo par AR, " e vl gt " - " " " " " A oy "
e ¥ W - _4 4 ay v ey o by ﬁ‘«i h ¥

e

S-41

9z

EHoo M

Oy O



o S

ol

LoE e
[ R
Wdd 0 I 19 _m 14

Lev o boc b boa oo L Gl

o PV — J

/3

.
v ' i [ B
r [ ~ _;_Jl_J_‘ T

G 9 [ f t

LR R S A U AR RO ARSI S BN BRI _:_v:I.",tFFFLL,i_;r»L:.ff...l FERS SN S AU RN SRR IS

.

S-42
~

8z

tHoO H D)
O 4 O



H

H OCH;

28

- a j
b7

oby 871 - _

3c.7821 ~

J

oy gl —

S-43

T

TT

0 P

AN

0N

140

160



N
C ___

Wdd 0 T 4 [ v S 9 L 8 6
_______._____________________v_____—~________________________________________~___________________m___

— [ v - - MR - B . . - PR

' v

S-44

6C

me 00%H




Wdd 0 02 OV 09 0n pol I oyl 0l AR
I[_n__________*__________b_,_______._________

_ 00¢
____________”__,x._L._r_._____.___.LL.____.____.__,rl_.,r_____m_____h____‘_

S-45

62

wmI O0%H
vIO




99

—w.mm [54 06
rm ™ ™M
Wdo ) [ 14 [
.”._.,_»_,..f;,_____‘M_____‘_;._z‘____________;__

J

:

Qﬁ!gj

4

6€
™M

G

9

it HLIEr e v ‘_Ii_rL BT AR _ -

[

[

-

-

u

»

|

0g

t00 FHO BHO ofH

r+1—

Oty OH O



Wda 0 0e

ot b i NN RN RN TR NN

N7

J9

08

00t 0ct

Ly do g by Ll

41

[

Pt g

09

i

Y

SRR

0og

£0 THO EHO OfH

<

OtHy OH O




5 oY
9gh _J 912 V'Ot 941
= =1 =i (| ==
Wia 0 [ ¢ 5 I q f 9 : / b
n__w_________ﬁ________,‘__m____ﬁ_i______wi_:ik_k_____F_u____i___h__.______k____:____________

]Aﬁ Jjj ' Jﬂ‘ 3

W - —

—1

S-48



ha 0 11 | Ji v i (| i 1l it e It
e 0 0 0 1 T G B Al e i 0 i (el SAPEYESS B STt 5 0 Y R A "I 0 8 T ST O Y _|_r|.p:.rrr_.._:m_._..._.LI_I._l_I.l_L.:LL.._:__:_F._...!.._____, PO T A S T PR AT |

S-49




1
[ g 131 N3 L6
o o = ™ ™
Weld 0 I 14 £ 4 . S 9 L 8 6
_r_____p_________~_________._________________________________________________________,________________
v JJ \ =Y
? \ \__ .

A

®Hoo  H *HO oty

i mm )

OfH) OH O



Wdd 0 02 ov
_____________________.____________

- 09 08 007 acl

_________________.____.____________w____

ov 097 087
______.__~____:____________:_

002 0ce

t4

_________;_T[L

S-51

tqoo  H EHO ofH

11— )

Oty OoH O



) 81 ) . i J
bIE 8°8t 6. 22 €9

™ b ™ = ™ |

Wdd 0 ! w & v R Y L u ; L
_______,______.__________~___._L_,_____r_._______,______________.___________________A__________,V_________

'S AN

S-52

£e
D
4D
" H 0
EHOO O1sEa
DEH )
O



Wdd 0 02 ov 09 08 007 0ct ov? 01 087 002 0ce
_________P________________.______________:________h___.____:_______~___:________:_.ﬁp:_____.__:___p_____,_:u____H__

bl s Vi b atbari > e M. m M i ul bt s bty PPN VTR W A Dol St anairinids PR - - i Aiad. Avhi bbb hrar i " P
j :4 -: ﬂ—v 1.—1 .i_‘—_i! W 1— ™ Lad L g ot o0 haldands s AL e L o e "y e ‘4—4—-1_! e ha 2 an TR ﬂ«ﬁ v him 2t aan o o d

S-53

ommwmmms_



S've

0°98 9°92 002
m mr (|
Wdd 0 3 I4
| I O R S T I B B I BRI :

96t

[

[
AT AT AT S A

99
('
4 G

__________________r;

T

ﬁ e

-

K
e

ye

- €
®HOO o O
EaISO ,
0
H——0O
£H0

S-54



Wedd 0 0c 1] 09 08 007 el § 14 097 081 002 0ee
___________:_______________________________ by becoe g oot Iy RN ____________ NN EEREERE RN NN
) . Fi h hv (a1 | bl | el T !

)
1o
e
%)

e

$HO0 SHy OFH
- SapISO

o J

H 0]

‘HO



0°9€ [R1 v'pl ) €8
‘€2 891 _m.m _:....“ _ 4R
rm rh 1 ot Pt
Wdd 0 4 4 £ v

S-56

99¢+05¢

YHOO EHO 9tH )
L350

H==0 ©
H



Wdd 0 0¢ oy

09 08 00¥% 0ct (1141 097
FF__.____;_______________________________.____________h____________u___.____
| Ll

om« 002 0ee
_________‘__.______________________,_____h______

S-57
—

q4¢ + V5¢
. fHOO *HO oty
EapiisO )
- H~t=0 O

H



0°0E 962 (313 O 0702
™ (o ™ ™ —
Wdd 0 | 2 € 4 5 9 L 8 .6
rL~______—_____________p_______________n_________________m_____________._____________________”_____~L__

o T ¥ v

-

[ j

S-58 /(’




Wdd 0 0¢ Oov 09
t _ i ! oj,t N 1 _ iy 1 i _ | i |
;__,ﬁq.g.__-._-_‘aﬂ,_.;;d__ 4231; T __,-;____s__,_j__:_g L) ]:_3 ,_::*aﬂ.
1 , 1 ] L ,. ! i d ,_ | . L . |

!
|

08 00F 0l ovi 091 081 00¢ 0ce 0ve

P I TR N ) () T T i i ot i Rt ettt ik O

|

S-59



¢ 8E

16 g2 6'6E 06 Les |
rr ™ ™ ™ . w
Wdd 0 [ 4 € 4 S § 9 L 8 | 6
p__.__>________._________._____‘___.____._________________.__________»_____________h________________

N | Al e T [

f r

ig

. EHD0PHD Ud ooy

OtHOHO ©

S-60



P

08 00t 02t ovt 097 087 00¢ 02¢e
__________________________:__________________

0 oy 09
_________b____________________

Wdd 0 ¢
_____________________:__.______.__:_______
A Sty by, E«rﬂiﬂi.ﬂﬂ. M ixfs}ti{i%:%)}

b

— S§-61

ig

EMDOSHD Ud e

QCEHOHO O



082
un I Loar 022 . 3762 — iay
| ™ r | ™ [
Ndd 0 I c £ 14 G 9 L 8 6

M

______Fh___r_____.P_______p________~____________Fh_______________~___________________________________

B |

S-62.

q8€ + v 8¢

HO Ud ofH

) EHO )
EHo0—+4+-0 O

OISO



Wdd 0 02 oy 09 08 007 0ct ov? 097 087 002 0ce
__r____~.___________________:_h_____rh_________________________________________:_______._____:_.___:________:~_____

ttl:_.ij a.

S-63

q8€ +v8e
EHO ud 9fH

- .mIU ,
£EHO0 HO o) J

oSO



070/
£°0E §vE
o [
Wdd 0 14 4 € 4
_h____________________________________________

) i

o
=

€62 Lt

— [
1 9 L 8 6
____________________________rn________.________________

m}

S-64

6t

N EHOOTHO THO y4

< '

OtHDHO ©



08 00} 0cl or’ 091 087 00e 02¢
_____m_._h:____________,__________________:_____rr_b_._::_____L___‘_____._____._______._—:._____________.______:__________._
! ,' . , g LN : _ A , _ i
!
!
o)
Q@
n
6T
- CHOQ"HO *HO ud )

1

OtHoHo O



Wdd 0

__.________..m___.____._______..__~

2

£

¥

[+

1
O I U S E O RO SO AR o 0l IR AR A AN AR A O

9 L 2] 6
___________________._.________.___._.*

-~

ﬁ.| T

R

/

T

14
\

40p + VoY
£HO

Ud
I N

S-66



Wdd 0

____—_

am nv Uy V2] 00% 02k (1149 091 oar 002 0ee
_________.____._H________.____.__h..._“_p.._.______Lh______L_H__._.M__H____._h____..___h___._____.___.:____._LL[_LL

i

for + 00V
€HO

,ud
0
mIUOJx\/\MmQS_
nIOAV )

S-67



[ 9'9e 0'IE ¥'Ge [ A} LS 8y v_w.mm.om
, ™Mo ™ ™Mo ™ ™ ; L
Wdd 0 7 4 ) £ 14 o 9 L 8 6
__.______________..________________

____._______._Fr______.__________________

Ty Y 7

_____._____._________.____

L

o'

A\ 234

o tyn0 H Ud OfH

oW:o HO © | R



Hdd 0 02 oy 09 08 007 0ct

i (1] 097 0871 002 0ee
______:___________h_____________________:_______:_____rb______

__________:________________________________________:_

S-69

iy

ey H Ud ofH )

<

OtHOHO ©



L8 €92 ’ 66 b8 s 09y
M ™ [ B | mM | —
Wdd 0 |1 e € 4 S 9 L 8
__________________________,_rL ____________,__________g______________________Lr}____m_______r

T %

qiv

EHOO H Ud ofH

1~

OtHOHO O

S70



Wdd 0 02 oy 09 08 007 021 ! ovt

097 087 002 0ce
Lu:_______b____:____________:_F_____________________________L___________________

_________»____________________T____

S-71

qiv

- €4pQ H Ud OFH

I||+|A )

O8O HO ©



L'2E L't L'IE
[ M ™M

Wdd 0 [ I £ 12 o 9 L 8 6
_________________________;_.h__r___________________________:__________________r___________.______~___

— R —

7

S§-72 ~




.-
Wdd 0 0c ov 09 08 007 0ct orl 097
’ , 081 00¢

___~______________H________________________________—________.__~______________________#_______________________

B e Ty Aoy v P w Mt el i .1..%1.;»4.1 Py A A Rlesmanii Pl LT
™
~
(7]

AL




i
P o [T I [

Wdd 0 13 4 £ 4 g i 9 L f 6

~______P___________________F____________~____*___h_______h_______~_________

_______________~_~__.______

S-74

1% 4

- ED0 H Ud ofH

1 v

O HHO O



Wdd 0 02 or 09
________h__________________.___:________:_

08 007 0¢
m_______________::_

I

i

<

ovi
_____:______________________~__:_::__________

094 081 00¢ 022

ol Py

L e
Late s L Bt e 4t o

skl sl

st

Tl s Ty m Ao P
L

3 At oy W o

Lo i)

T La hde 1

N e Lok an g g

Py

"

o

FORT TRV Sy
o g L

bbb

Ty "
e

™ st b A euihad ol e N
Ny W N DAl

S-75

1214

Eyoo H Ud DfH

11— |

O HHO O



_w\M €61 ._,2_.._
- L
z&_c | _« e , £ 14 w H cr 8 6
_.._..._.__.__..____._____.____.__._.__._____..__..______.__.%______.___m___._._.p____.___._____._

Y | o J@

S-76

vy

4 ud 2FH
("1 4

A\
ﬂmm,ﬁmo 0 :




L
Wt © 0¢ ov 09 08 001 U i vl 0Jl uni V0! V
________._.__~______<____~___—__:_______:____:________P_______

i

el
(1%

____m___;________l________________________b_____:_:.

S-77

v
- 4 ud 9fH

tapiso O



	1,2-diketone photochemistry (supporting info).pdf
	1,2-diketone photochemistry (supporting info s-1)).pdf
	revised Supporting Information(1,2-diketone photochemistry).pdf
	1,2-diketone photochemistry (supporting info).pdf
	Supporting information.pdf
	9H.pdf
	9C.pdf
	10H.pdf
	10C.pdf
	11H.pdf
	11C.pdf
	12H.pdf
	12C.pdf
	13aH.pdf
	13aC.pdf
	13bH.pdf
	13bC.pdf
	14a+14bH.pdf
	14a+14bC.pdf
	15H.pdf
	16H.pdf
	16C.pdf
	17H.pdf
	17C.pdf
	18H.pdf
	18C.pdf
	19H.pdf
	19C.pdf
	20aH.pdf
	20aC.pdf
	20bH.pdf
	20bC.pdf
	21aH.pdf
	21aC.pdf
	21bH.pdf
	21bC.pdf
	22H.pdf
	23H.pdf
	23C.pdf
	24H.pdf
	24C.pdf
	25H.pdf
	25C.pdf
	26H.pdf
	26C.pdf
	28H.pdf
	28C.pdf
	29H.pdf
	29C.pdf
	30H.pdf
	30C.pdf
	31H.pdf
	31C.pdf
	32H.pdf
	32C.pdf
	33H.pdf
	33C.pdf
	34H.pdf
	34C.pdf
	35a+35bH.pdf
	35a+35bC.pdf
	36H.pdf
	36C.pdf
	37H.pdf
	37C.pdf
	38a+38bH.pdf
	38a+38bC.pdf
	39H.pdf
	39C.pdf
	40H.pdf
	40C.pdf
	41aH.pdf
	41aC.pdf
	41bH.pdf
	41bC.pdf
	42H.pdf
	42C.pdf
	43H.pdf
	43C.pdf
	44H.pdf
	44C.pdf
	제목없음





