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Table 1 BFOEHZHARICE DA LA RREHEOIR

sy | o EONRE BRI BRI
YHR :
Morphine CTOP
Endomorphin DAMGO B-FNA
a B-Endorphin Methadone Naloxonazine (1)
Fentanyl Cyprodime
DPDPE (51)
(-)-TAN-67 (51) BNTX (51)
5 Met-Enkephalin Deltorphin II (52) NTI (5,>81)
SNC-80 NTB (52)
SIOM (51) ICI-174,864
KNT-127 o
U-50,488H (k1)
U-69,593 (1) nor-BNI
, Bremazocine UPHIT (k1)
K Dynorphin A Ethylketocyclazbciné WIN-44,441
- NalBzoH JDTic
Nalfurafine (is) GNTI
KNT-63

Endomorphin-1: Tyr-Pro-Trp-Phe-NH;

Endomaorphin-2: Tyr-Pro-Phe-Phe-NH,

DAMGO: Tyr-D-Ala-Gly-MePhe-Gly-ol

CTOP: D—Phe—CYS-Tyr-D-Trp-Orn-Thr-PEen-Thr-NH2
S

DPDPE: Tyr-D-Pen-Gly-Phe-D-Pen
S—S§

S

Deltorphin lI: Tyr-B-Ala-Phe-Glu-Val-Val-Gly-NH;

ICI-174,864:

2

=

N -Tyr-Aib-Aib-Phe-Leu

Dynorphin A: Tyr’—GIy-GIy—Phe-Leu5-Arg-Arg—lIe-Arg-Pro1“—Lys—Leu-Lys-Trp—Asp‘5—Asn-.Gin
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115, &/x = 18.7)1%) (Figure 10), & DEEEMN S, 14 firk B Do o BTGB IR R B o 5 h o)
BELQREEHSTWSEEZSNE, 3517, 6 ML 14 MAICE RO*s Be2E59 54k
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HFEERRICB TR 2R3 v 7 (FNT5742: K (M) = 0.58 (), 0.23 (x),
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3: & (nM) = 4.54 (u), 8.66 (k), 4.82 (5); wx = 0. 562, 8/x = 0.56)22, —7F, 2 3 LHEMOT
U EE T 258k 413, MVD%&+L$mtwwmﬁm&%Tbt(4KémMy-mt
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XBICE=ETlE, 1 3 K SYK-828 D 7HLIC7 2 REIEZBATHIETHELNSa
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R OB ERSR, T KT 3 RABEORMOENIZ X DBIRENOEEIT D W THMIZ
WA (Figure 15).
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X 5icHEEERAWERT Y —IALRRIZ X ., B & T ARGHET 2R

‘ : : ‘ : Troc,
HCi OH N-O
N D\,N¢ - B Pome
3 steps . a) b)
_ OH “OMe =~ “OMe ‘
Naltrexone hydrochloride 9 10
. NH» NHz NH; ‘
e oo~ _9 oo Y, A _b®
OMe OMe OMe
11 12 7

Scheme 2. Reagents and conditions: (a) TroeNHOH, NalOy, 0.5 M AcONa, AcOEt, 0 °C to rt, 86%;
(b) ethylene glycol, CSA, CH:Cl, rt, then Zn, (NH4)2COs, 100 °C, 74%; (c) Hz, 10% Pd/C, MeOH, rt,
88%: (d) 2 M HC, 100 °C, 86%. | - ‘

NH ‘ ' NH |
AN : : Ao e COOEt
o ©Q 9 00
OMe OMe
7 8

Séheme 3. Reagents and conditions: (a) éthyl chloroacetate, NaH, THF, 0 °C to rt.

5T S AR T AL, SHIFHEL TV Darsens MARISE(T 5/ £ 25, HME
B LRELTAFIVEK 8 ERY T, BHRBESHOLIESNDREREAL DT (Scheme
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Ric. THELY OR22F 75 L BRERET 5EDOFREE LT, 73R T I
TosMICOE R G X 45 = E TR 5NBo—E KOFUTVFE ME 18 2HMEE T 27
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§ OR2.AA Y 5 R 15 NEH< T ENTE B EBA D THS, o~ E KOFT
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Scheme 5, Reagents and conditions: (a) (i) TosMIC, K2C0s, MeOH, rt; (i) 2 M HCI, MeOH, rt, 86%
(2 steps); (b) NaBH,, MeOH, 0°C, 54%; {c) BBrs, CH:zCls, 0 °C to rt, 34%.
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FHE L 0222147 ¥ L BEEOAREToZ (Scheme 6), X9, 73 R 1T 2K
WiEs. b <A OBEMEFESEH T ETT 3 RK 1924 2Rk, I51T, {51
7S RERERELT NI SO AU FILCE > TEEL. METEHT I 2F 26-31 ~NER
L 7e, ST AFINEEE TSI 261, IUEAFLEHNE 1T D AF AL
IoTEE L. BLDXdiT LTEsNFILaY 19-31 ot L. AIEOHEITRNWENE
A FIALRIE 2T, 32-44 21372,

F . A 316 FDOBODOF A A RBEEICHTHEMIOVTHRGKN D 2D
_Eﬁk$@ﬁ%mwtﬂﬁmﬁx%ww%ﬁ$k16Eﬁbtﬁ\ﬁ%ﬁﬁf@&b,ﬁmw
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b\aN i OH D\»N e OH . b\,N OH

a) or b) e)
ol 0 o
OMe TOMe : FOH
17 19 (R" = Me) 22 (R' = cyclopropyl) 32 (SYK-91: R" = Me)
- 20(R?=Ph) 23 (R! = 1-CgH,g) 33 (SYK-258: R = Ph)
21 (R' =Bn) 24 (R" = n-CyH,s) 34 (SYK-254: R' = Bn)

35 (SYK-255: R' = cyclopropy}
- 36 (SYK-252: R" = n-CgHy,)

) 37 (SYK-253: R = n-C,H, )
- RZ ‘ S ) RZ :
8N . . 8N

AN OH g EBn OH

i 30Me o : S “3OH
25(R?=Me) 29 (R? = CPM) . 3B(SYK-76: R? = Me)

26 (R? = EY) "30(R*=n-CsHis) 39 (SYK-116: R? = Et)

27 (R?=Bn) 31 (R? = n-CgHy7) 40 (SYK-156: R? = Bn) -
28 (R?= phenethy_l) - 41 (SYK-157: RZ= phenethy_!)_

42 (SYK-155: R2 = CPM)
43 (SYK‘-162R2 = n-C7H15)
44 (SYK-239: R? = n-CqHyy)

Scheme 6. Reagents and donditibris: (a) Acz0, rt, 99% (19); (b) R:COC), EtsN » CH2Cly, rt, 95% (20),
68% (21), 95% (22),69% (28), 70% (24); (c) LiAlH,4, THF, 0 °C to rt, 71% (26), 65%;(27), 71% (28),
90% (29), 52% (30), 20% (31); (d) Mel, Kz:COs, DMF, rt, 90% (25); (e) BBra, CH2Clz, 0 °C to rt, 34%
(32), 78% (33), 54% (34), 70% (35),_51% (36), 51% (37),. 87%(38), 79% (39), 87% (40), 72% (41), 92%
(42), 64% (43), 91% (44).

NH NH
AN AN i D= OH

(o] a) 0 b)
0 = 0 o
3" OMe 3 OH OH
7 45 (SYK-77) 46 (SYK-328)

Scheme 7. Reagents and conditions: (8) BBrs, CH2Cls, 0°C to rt, 50%; (b) (i) TosMIC, K2C0s, MeOH
rt; (i) 2 M HCI, MeOH, rt, 23% (2 steps).
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BIH THEY 0222040 Y VEEAOT EF A REERRGRER

LEARETASIETFES Y 022240 5 VHEHEICONT, 841 KRR

BRBRETN, Zf'tzl"r R, 8. K%fé"ﬁikiﬁ‘é#‘ﬁ‘ﬁfﬂlﬁ)&’lU;@}RV‘i%}%{ﬁ 7= (Table 2),

Fi, g s L/'Czl‘%'-ﬂ‘t 022 2]71'75’./3*%4251‘%% ENT-21Z DWW THF EA A
RERERERBRET /.

WEFNOTHFE o 0[2.2.2)4 57 ¥ VBEED, TRTORERSY 1 T U THWER
MERLA, 8 iz BIEORVEDLANAET FE S 022247 & ik SYK-75
2. WS AT EH LS O[22 7y 8K KNT-21 & et L T, FSL Eopflfnt
ERLiz. T, 8 MEBRBETOERRETFAOERN, IFERMEICEREFATIC
ERLTWVWS. 324K SYK-328 137 3 4k SYK-75 L A& OpBftE &R LA, 8%
IRITH T 2 WRIR L KNT-21 SEBE. FeRARIIET 2usiRiEid SYK-75 &L
ETHoM EHIT, 8 u%#fﬁ*fi:k'%?{ﬁé—'?liﬁééﬁ)\?% EizkD, WBRAKRICHT
A KIEIZ BT 5 2 E DS & ino . BT, SYK-76 R =Me) BLU SYK-155
(R=CPM) 2SF¥ICE O pEAIE 2R U, &0 EEANT N FNERET B SYK-230 R=
octyl) DA TIE, pEMEOK FEBAAR SN,

—4#, SYK-91 (R = Ac).. SYK-255 (R = cyclopropanecarbonyl). BLINSYK-258 (R = Bz)
DEIRT INEEBEALLEEWTBNTIL SHET BT N FIRE R . pBENME
FEBEEAN BT 2L, SMERETOETEEIMBIMEICEEEZEATVS L
AR AR, £7-. SYK-258 (R = Bz), SYK-254 (R = phenylacetyl). SYK-252 (R =
heptanoyl) 378 SYK-253 (R = octanoyl) D& S 7aE#T L ILE EZHTHLEWE &k
HIEERL =,
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Table 2 L . - : -~
KNT-21 BEUOT U2 O[2.2.214 7 & S HEED F L1 BRI SRBRE R

8 7 : R, :
A on B von ‘D\,N 2N om
| O Q 0
, OH | OH | OH
KNT-21 : SYK-328 azabicyclo[2.2.2]octane 35 {4

Compounds R Binding affinity & (nM)* Selectivity

' M ) K K/ o/p
KNT-21 . 0.41 9.39 0.47 115 229
SYK-398 : 0.28 6.12 1.42 507 219
SYK-75 H 0.28 135 ' 0.86 ' 3.07 48.2
SYK-76 Me 0.097 2.28 0.29 2.99 235
SYK-116 Et 011 - 1.28 0.27 2.45 11.6
SYK-155 CPM 0.049 0.74 0.19 3.88  15.1
SYK-156 Bn 022  6.62 0.71 323 301
SYK-157 phenethyl 0.19 063 026 137 3.32
SYK-162 heptyl 0.36 2.36  1.00 278 6.56
SYK-239 octyl 0.74 3.56 0.74 .00 4.81

sykor Ac 037 400 206 556 1081

SYK-255 cyclopropanecarboyl 0.45 12.1 9.91 22.0 26.9
SYK-258 Bz 0.90 10.1 0.34 0.38 11.2
SYK-254 phenylacetyl 0.22 1.90 0.12 0.55 8.64
SYK-252 heptanoyl 0.15 0.98 0.10 0.67 653
SYK-253 octanoyl 0.29 1.81 0.26 0.90 6.24

*Evaluated by ability of each compound to displace [PHIDAMGO (w), [FHIDPDPE (3) and
[*H]U-69,593 (x} binding to membranes of mouse whole brain without cerebellum (u and 8) or the
guinea pig cerebellum (x). ' '
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BIOH 14—-7 3 /PN LFY ERRORE &G

HE TS, PHEYZO2224 77 U BEEKR. 3T OR2.21F 7
5 B KNT-21 g:bl:@a“ L. KOBLpRAMEERLE, LALANS, Eop e
BRETORBIIL L5000, bL < IRBILI XL AREEEOERELBOLONE
FEATHD, FIT. THEL 70222377 U EREBEL THRLWVWSDHRD 14=7
2NN LFY BB ERE BREL. TS OZAEKEE, BREZHETLIE
T, THEI 7122254 7 7 LB EAOFMBEEEEEEZRNT SO I &L,

FP. TEI—IE12 D 14 KT I/ EETRFIMEL. 47 287z, TEFIE 4T 2K
FETNIZILYFIARI > TELL, TFIE48 LT, BEN 4T, 4807 1Y
—IVERBREL, BOWTHAFIMERBETD 2 &Ko T, TEFIE 1 BLUIZFIVHE
52 #& L7 (Scheme8), /. PIETOU4MNT I/ EE, SUVEAFINERVWAF
ML, FREOAEET 3ALA bF I BERRET S I LITXD, 54 2%/ (Scheme 9).

NH,
AN o D\,N 1 s
oo
OMe 3 OMe 3 OH

12 R YTR=AY " 49(R=A9) 51 (SYK-289: R = Ac)
A8 (R=Efy 50 (R = Et) 52 (SYK -290: R = Et)

Scheme 8. Reagents and conditions: (a) Ac:0, rt, 74%; (b) LiAlH,, THF, 0 °C to rt, 76%; (c) 2 M HC,
reflux, 95% (49), 86% (50); (e) BBrs, CHzClz, 0 °C to rt, 62% (51), 83% (52).

Me _Me
NGk . AN 6 B
oo s TN o
OMe 3 OMe 3 OH
7 _ 53 54 (SYK-291)

Scheme 9. Reagehts and condiﬂons: (a) Mel, K2COQs, DMF, rt, 74%; (b) BBrs, CHzCls, 0 °C to rt,
62%.
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BAM 14=7 273N LY D BEEOF UA 1 FREAESA R

R TAK Lz 14— 7 2 JFIVRLFRY S FEEIZONT, FEF1 RERARESHRE
T FEF 1 Ry, 5, KGRI T B kS A B ORI % 5 L 7 (Table 3). % 7=,
R ERIC T 3RS, oo TRT7HYET I a2 5% > Htkks Skeleton type A,
W=F 3 /I ML+ > 5k % Skeleton type B ERE L, TOLET, 7YY 0
(2.2.2)74 7 7 2 iE#1k (Skeleton type A) BERU4—TF I FI b Ly gk
(Skeleton type B) KDOWT, ZNZENOEHREFLICELL BEREEHTHLaMELIzBN
O REBBRMED JRIRE & el U=,

Table3 14—7 3 /F) b LIV L HEEEDF B F2EHEEHBRER

R, RNk
8N N
D\,N OH D\—N 1
| OH OH
_ Skeleton type A Skeleton type B
~ SYK-75 (R = H) SYK-77 (R = H)
SYK-76 (R = Me} SYK-291 (R = Me)
SYK-91 (R = Ac) SYK-289 (R = Ac)
SYK-116 (R = Ef) SYK-292 (R = Et)
Binding affinity &; (nM)* Selectivity
Compounds Skeleton type R
u ) K K/u &/
SYK-75 A H 0.28 13.5 0.86 3.07 48.2
SYK-77 B H 0.31 11.8 2.06 6.65 38.1
SYK-76 A Me 0.097 2.28 0.29 2.99 23.5
SYK-291 B Me 0.27 2.49 0.35 1.30 9.22
SYK-91 A Ac 0.37 40.0 2.06 5.56 108.1
SYK-289 B Ac 0.75 10.1 1.13 1.51 13.5
SYK-116 A Et 0.11 1.28 0.27 2.45 11.6
SYK-290 B Et 0.31 1.32 0.41 1.32 4.26

*Evaluated by ability of each compound to displace [*HJDAMGO (W, FH)DPDPE (5) and
[*H]U-69,593 (x) binding to membranes of mouse whole brain without cerebellum (¢ and &) or the
guinea pig cerebellum (x).
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ZNENOEEETF LICERELEAE X0 SYK-75 BL O SYK-17 IZBWTiE, AWiCH
DRI ERT AT WZEERICHT S BRI SYK-77 DIEFIVBNT EPREN
. —F. BRET ATV, TEFVE, ERRIFVEEETHEEMITDOV TR,
pEFIPE, BRI, 2TOEEMTBNT Skeleton type A D FHHE 72 BRI R
h BT BITOLS I ERT ST LRTES, THRDE, Skeleton type A ILBNT
3 FHE Ly OR2A Y § BRI LD ED 8 MERET LOBRED L AR
Fnd L —EOFMIZHEEETNSA, Skeleton type B T BNTIA DL S BBEEANS
e, B0 14 73/ BREHEEL . BRECERE BTN ORMIEE Sk
(Figure 18), ZOXIARTHE L/ O[2.22]4 7 & CHEAEOERIED L < IR AET R
ORMEEN. BTSN AR E OBEERIZMSrOBBERIEL. BRE
LTl B & R 2R L BRIC o TWB IR TE 5, ?

—EHFNCEE EEEE'E"I%:
| ..R\NO | R\N H
3 .
AN OH b\,N e

OH | ' OH
" Skeleton type A Skeleton type B

Figure 18 7HE LY O[2.2.214 27 5 > & &k 2 BREORFEE
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KEBRNEFRE N T I T OB MA T A—YaizEonWTER I
KNT-63 id. ZD 77 I RMUENA Y- —T RLAESITBI D7 RLABMEE LT
BRET D ET, BIREERBELTWS B L 0N5, B, KNT-63 O 77 I REIRA
RWESYITHE T 5 KNT-21 12, KNT63 &SH#UcERER I8N EN S -
(KNT-21: K = 0.41 (), 0.47 (x), 9.39 (8); w/x = 0.87. KNT-63: & (nM) = 0.28 (w), 0.12 (x),
1.02 (8); wx = 2.33) (Figure 19). —HFDO7HE I & ti[2. 22]7&0 & B, B-ETIHAR
XKD AFYES I OR2.22]F 05 BEETH D KNT-21 SHBEL, TRTOSEE
I LRI EOFMEERL, 2612 8 NMERFET LOBREMNEIZ X » TSHREADHE
RAPRRAIZELT D EMALNERSTHS, TOEITTHFEL I/ O222F 24 L&
BHEI. FFHEII0R220F 75 CFEKETE<BRIMEEEELTEY, THEY
TO222F 75 LEEED THRTZ RLVABUELTOY I FHEZEBEATEZ & THES
1% 55a BLING5b id, KNT63 L0 &\ wiEBNESE 2R WREENRH S (Figure 19) 55a
i, B—ETRARELIICTHEI70[2.2.2)F 7 % RIZDOWTOMNERBERIC
v%&bfhtmﬁké%fﬁb\%vt~v%&tbT@?ﬁtyﬁnm&mﬁb§/%
HBOBANSHEERERENHSMNIARSES, KO TEOSREICDOVWTREL, 73R
WHEAITE BIEA OLLEMAS 2 LI2 L7 (Figure 19), )

\\—NH
[}\’ 807 . 80O 7(1
N OH Tbvxf’{mmaﬁr)\
0
OH
KNT-21 KNT- 63
AXH Ly o225 2 ¥ EEE
R?
NH
R, Rl (CHan
8N—7 Dy BN
ﬁ%“” OH 5 ku xmmromx N OH
0  — o
OH _ OH
L THE LS uR224 7 # Rl ‘ Ritket
_ 55a(n=0),55b (n=1)

Figure 19 7H.7 2 REISEOEA.
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BH Darzens MARINICXBTHES 7 0[2.2.2|F 7 % ViEHEDE K

EHIET . KNT21 LEKOT I RMBHEZF T 7HFE I O[2.2.2]F 7 7 2 FH#H K 552
(n=0, Figure 19) ORWMITIZEF Uiz, TTIT, E—EEH (Scheme 3) IZHNT, #
R ER2 D ZRFIITATIVE8 ODEROKE. 7 2 K T 12% T 5 Darzens ## & RIS TH
Sy BERG BN R A B DA R AE S Nz L3k RFz, ZA3f Darzens &K iid, KNT-63 &
OO XD, FoA LU OB T F IV 6 i b AR URERETS Z &1
Ko TIRIEDVHEFT TS (Scheme 10). —7, T ORISOFERELOBRRIZL O, HERKEI
KREFAF B DAL 70 OBBETF N Oafi/KFBORT O R ATHEZ ERHEREH
o EROFEIDBREEOCENWT I /ERNTIHFTO 4MIIEET S0, 700
REg: TF VBT O b ALENBENC,. JOOBER T FIV & 14 AL 7 2/ BEPTEPNITREL.
BRELTHRRBPEMELTUE o R EHEATE S,

- - C Gl \}_
OH § 8 NH
1 © 0 7
Y /" © COOE NG T4 coor
‘ ' Darzens
OMe Condensation
5 OH
KNT-63
(’ COOE
o R
NI /*\‘ ekcoozzt D pdl F:\N , NH
N NN G'COOEt NG o
Darzens 0
OMe Condensation OMe . : on
7 | 8 o -
' FHE s r[2.22)]
F & HEE

Scheme 10 )V b LY HEMEK 5 BRU T IZHT S Darzens #i & O UGS HEDE N

. E— Tk 147X FIL LY RO ARBRIC BT, AF
IAE 56 D147 3/ HIZHT 27 AF b, BEUT VB, FEFITETLIZK I EN
SHBEBTHE, CHid, 1473/ EORMKEICEST 3 E A ETHORMANEE
THBEEZI (Scheme 11). T/bbB, LAY 56 D 14 LAFINT I/ BOKEEFI,
Beted 3 17 MERET L REASFRAKRES 2HBRL 700, ZOBE, ERLOAF)
I ARED L 0 R OVREER, D0 OB LERIZHRICRNT S0, BREL
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THEFBT LB ES O C B LA ICELTLED EERTED, TAbE, 7
#wWﬁ@Y/wmﬁéwﬁ BTH & ORISR ER D= 0 Bk 20, BOGHHETT L
KL< <Zole&EEZ BN 3, ébk14u7ﬂ/§®K$&17ugﬁﬁ%&®m$%é
4T I/ BORBETOBDEBETEE TS AERED 55,

Me : R _Me
Hoy o “RX N~
NQ : N
A&$1 23‘ _ - -Aﬁymvnéj
: 90 e Cﬁ # O 00
‘ QMe . | . OMe
56 ‘ 57

Scheme 11 x%»7s>%w6tﬁ?%ﬁ%%mwﬁﬁm@wﬁ@

FHIZ. 2ED Darzens MO RSB IE & LIeY YL 70222147 & SARDEKiIz
L. Lﬁ@ﬁﬁ%iﬁ%g%%;‘7®ﬁb@;l4u7:/£®ﬁﬁﬁﬁﬁbeh5&
BASND W= AFNT I/ 7N NL*Y D H4K 58 £\ Darzens B & KIS 265> = -
T T EEREUTHO I E /2o mBIRISE R TED 25 20, B AF L4k
58 & Darzens BERHFICH LIt & 25, MIEL 78 0 PIBE & 75 2 BUR I & 159, By &
TORAEUETH B L7559, 59b % BIFAIGRTES = &) IR L % (Scheme 12).
Z DR, Darzens MARGICE D ER T2 TREL TR TIVIK 58 LB N, RIERhT
E@ﬁk%mﬂﬁﬁb,?ﬁE&bDp&ﬂibﬁ>%ﬁﬁﬁ%éhtt%i%héo

Cl
L ' kCOOE
' H ‘?Me)é t
NHMe 175 N
Eng PN § B
o 2. X, 9 CcooEt
- o 0 —
i OMe ' OMe
53 i 53"
' Meg COOEt. - ' Meg COOEt
N--7a N—7p
ﬁ*\_N OH £>\,N OH
— +
0 0
OMe OMe
59a 59b

Scheme 12. Reagents and conditions: {a) ethyl chloroacetate, NaH, THE, -78 °C to rt, 40% (59a),
27% (59b).
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Kiz. PHES 7 OR224 7 ¥ HEAED 8 fiTHanBRESETHHEAEART
BEWT, 14— U ZNAOIFNT I FIL LY VHERME 60 BEY 14— VLT
I)FNPLEY CEEE 61 2AWTREED Darzens ARGERASB I &ICLZ
(Scheme 13). 60 BECN61 RZNEH, 12 D 1447 I/ HITHT B M) 747 £FN
(eI KBTIV S AU F U AR EDBRRE. bLRAY VMLRIEER
VN OBIZ R T B Y VB EMAMRE BT ETENENAR L. 60 BLU6LITH L,
59a 3L 7L 59 #ARRT A EFED Darzens ARG ET o/ EZ A, 58 OREILESMN
A L B RS AS S IR 2 W AT, — 1, $IRME TS 5 THF > TAF LK 62,
63 TRISMIEE o7 FIGORBERAELEET B, A2 U)Wk 61 1HF % Darzens i &
RISKBOTH, 6RTHRF S TAT Ik 63b MRS T 273 < RACRILAUEST L T0
Fedt, SRR THSD GoTRF T IATIE 632 O—BIEBILKEAE TR TICREL
7= (Figure 20) F7=. 2,2,2— MU ZNADLFIVE 60 13T 2 Darzens MERKISDHE
i3, 6BTARF I TAT N A 62b D—HPBHEFL, —HD 6oL RF T T AT )UK 63a BN
THBMCRISHE < AT Liah ok, TOMEMN S, MERMITRML TnB 14 fE# £0
2,02~ ) 7V A OIFIVEEAREA VN E . BabiE M3 0)VRT )V & ORI
EAE Uk R, HTRRLEBAEEShEFA NS (Figure 20). & 512 62a B&
7862 K BVTIL. 2,22— MU ZADIFVEITED 14 87 3/ HORBIEOBME
T, BUEASER LI < < 725 7o & 73 o ke AIHEHEAND B AF )V 53 123513 % Darzens
o & RIS ORI < BEAERF L 720K, 147 3 /B EQAFIVEN, 222- R0 7
WA DTFVEE IR I EL 0 BIAMI IS <, BIEARES NRh- 2D
LERITES, TOH 60 BLUNE1LIZBWTIL. Darzens A RIHE. RILE & RRILE
DERAWELS / — ) HCIMBEIT 5 - & TRILKIS 252 21T & &, BULIK 64a. 64b,
65a 350X 65b & RIFRIURTEIENES T LATE 2, NIV 65a BE65b 12D
CNTH. KRR OB VLB 66a BEIN66b NETHL, & BIEN
FRUTH U 8HLIT S 7 0T OENAFNEERAT ST ET 672 DL 6Th 27, BRE
N7 TAF I 59a, 69b, 64a. 64b, 65a BXU 65b DT Y EL Z [2.22]F 7 5 L HH
O, BET T MOT FFUANRINVEOIIAELEIZ AT NMR ZRVRE L
(Figure 21).
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NH
A\'N B b\,N1NHR 5\1’714“ 0
ooJ a) or b) %}o 0 N

OMe OMe

| OMe J
12 60 (R = F3CCH,) 62 (R = F3CCH,)
61 (R = Bn) 63 (R = Bn)
Rs COOEt Rg COOE
N—7 N—Zp
an “oH BN OH
TR o +
0 0
OMe OMe
64a (R = F;,CCH,) B4b (R = F4CCH,)
65a (R = Bn) 65b (R = Bn)
DL, oga R=H) ) B R=H) —
67a (R = CPM) 67b (R = CPM)

Scheme 13. Reagents and conditions: (a) (i) TFAA, pyridine, 0 °C; (i1) LiAlH4, THF, 0 °C to reflux;
(iii) 2 M HCI, 100 °C, 88% (60) (3 steps); (b} (i) BnBr, K:COs, DMF, rt, quant.; (i) 2 M HCI, reflux,
98% (61) (2 steps); (c) (i) ethyl chloroacetate, NaH, THF, 0 °C to rt: (i1) EtOH, reflux, 45% (64a),
27% (64b), 36% (65a), 40% (65b) (2 steps ); (d) He, 20% Pd(OH)2/C, AcOH, rt, 98% (66a) 97% (66Db);
(e) bromomethylcyclopropane, Nal, Kz:COs, CH3CN, reflux, 88% (67a), 97% (67b).

1 { COOEt
17§ °N° 7 R8n
N_14 0
0]
OMe
62a (R = CFs) 62b (R = CF,)
63a (R = Ph) 63b (R =Ph)

Figure 20 EREMIELE TN hNEoNEEOEEEINS VAN

NOE » ™\
HMBC
59a (R = H) 59b (R = H)
64a (R = CF5) 64b (R = CF3)
65a (R = Ph) 65b (R = Ph)

Figure 21 T2 5 )Lk Ok ks
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18 5 #17= 59a, 59b, 64a, 64b, 66b, 66a 3 L O} 67b £ZN-FN LiOH T, EDCL /-
iX DMT-MM® & BWY =) > Ee 38, TRIZT I REEE T 5 68-70a BL U 69-72b
B, BT 3MA MESEERRHL ., 73-T5a BER 14T ELI, 2B, X2V
1k 65a BLUNL 7 7T UK 67a IT LIRRO 7 X RILRIEERAEL, BHOT I ME
762 BLUTTa BBk ok, THIE. SR VNEERRLIO7 O AFIVE
&, TafrL bﬂFr/ﬁ‘)m{:ﬂxgmnmﬁﬁﬂ:;o—ciI:Zomwf:\:wl/ge: ORIz, Figure
20 TR 2D LEYOIARENED, 73 MEREIHET LIC <ok EBEZEN
% (Figure 22), FDizs, 207 OENAFIVE TTald, 68a il T D 8iADT NF
IEIc L0 722 ZRR U ESBRAFIMERBICE D HBDZ EWTEL (Scheme 15), /2.
76b OFEA S UIMERISIZE YD 73b ZAR L. < 8 MOMKEREIZLD 7 FMEIZLD
78b £187 (Scheme 16). = 5HI7. 66a X LA VNT I VB nBuli ZHWVAET 3
RIERIZE D 79a &5 L . FHE OB RE IS 28 TR D)k 80a 37 (Scheme 17).

' Rg COOEt - R 3 \\_NH R g a \\_NH
N Ta. : 70: . ‘ ‘
D\—N OH a) or b) D\/
. :
OMe
86a (R =H) 68a (R = H) _ 73a (SYK-436: R = H)
59a (R = Me) 69a (R = Me) _ 74a (SYK-374: R = Me)
84a (R = F;CCH,) 70a (R = F3CCHy) 75a (SYK-437: R = F3CCHy)
Rﬁ COOEt Re Q ;\9 Rﬁ Q 9
7 - 7 7
b\,N B o ANGY Pon . ‘B\,N ok
0 dore) - 0 _© 0
OMe OMe OH
59b (R = Me) §9b (R = Me) 74b (SYK-454: R = Me)
64b (R = F3CCH,) 70b (R = F3CCH,) 75b (SYK-468: R = F;CCH,)
65b (R = Bn) 71b (R = Bn) 76b (SYK-453: R = Bn)
67b (R = CPM) : 72b (R = CPM) 77b (SYK-472: R = CPM)

Scheme 14. Reagents and conditions: (2) (i) LiOH-H20, EtOH, H:0, reflux; (ii} aniline, EDCI,
HOBt, DMAP, DMF, 60 °C, 88% (68a) (2 steps); (b) () LiOH-Hz0, EtOH, HzO, reflux; (ii) aniline,
EDCI, HOBt, DMAP, DMFT, rt, 91% (69a) (2 steps); (c) BBrs, CHzClz, 0 °C to rt, quant. (73a), 76%
(74a), 11% (75a, 2 steps), 91% (74b), quant. (755; 3 steps), 81% (76b, 2 steps), 76% (77b) (d) (i)
LiOH-H:0, EtOH, Hz0, reflux; (i) aniline, EDCI, DMAP, DMF, 40 °C, 30% (89b) (2 steps); (e) (i)
LiOH'H:=0, EtOH, H»0, reflux; ii) aniline, DMT-MM, MeOH, '50 °C,.24% (71b), 58% (72b) (2 steps).
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o
O

OMe ‘ - "OMe
65a (R = Bn) ' 76a (R =Bn)
.67a (R =CPM) 77a (R = CPM)

Flgure 22 8{.[.7}1/:‘:)!/%3: Tafi T b F VR ZIVE & D7tk

) 0 |
8 ™NH >—8 »NH >—-\8 \LNH
D\’ HN—70, b\’ N~—7a
N OH ) N OH
0 ’ : 0
OMe OMe
68a - : 72a 2 77a (SYK-473)

Scheme 15. Reagents and conditions: (a) bromomethyleyclopropane, Nal, K2COs, CH3CN
71%; (b) BBrs, CH2Clz, 0 °C to rt, 45%.

, reflux,

o)
Bn\ls NH HN NH : Ac\ﬁ NH
7 7[3 7,
Bw "on _a Bn by DB oM
o) , o) . O o)
OH OH OH
76b : 73b (SYK-467) 78b (SYK-469)

Scheme 16. Reagents and conditions: (a) Hz, 20% Pd(OH)»/C, AcOH, rt, quant.; {(b) (i)- Acz0,
pyridine, rt; (ii) 2 M NaOH, MeOH, rt, 94% (2 steps).

| WS
g COOEt _ .. 8 MNH

HN-—Z . HN 7a HN—7a
AN %o D\,N OH
-
7 66a _

OH
80a (SYK-471)

Scheme 17, Reagents and conditions: (a) benzylamine, n-BuLi, THF, -78 °C to rt, 21%; (b) BBrs,
CHzClz; 0 °C to rt, 97%.
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W= Reformatsky RISICE BT ET I 1[2.2.2]F 7 & O HFEED G

FETHREL 31, FEFA RRFICBIZA v E—Y—F RLUAB&TE. 7 RL
AR DESINBEES A TR KSR B EEEZBEPHONTNS, TOED, 4
BEHMNEEr, ARETRo TWBTHFE L Z 0222140 ¥ VHEEIBNTH, TOT
RLZEBGICAN TS THT I RUBOES 2HLRET ST & T cBREO XD BV ED)
$ARAIH XN B RS S B, FTHITIL. Darzens SR ERF TSI &Itk D, KNT-63
ERIUYATOIMNT 2 REEERF D7 70222147 & %A 5a n=0) ZTHK
Lieds, AficBNTR, XDEWTY I RUMEET2HHA55b (n=1) ERIL. 77
3 RABEOE S OBV L 2 SREAOBRMEDOEBERN TSI &IC L (Figure 23),

. R?
z
NH 2 2
- - o R NH-R
R! (CHan @% - g% %
: 8 N7
AN OH NN OH AN OH
—>
) , 0 0
OH OH - ~OH
BEHEED _ 55a 55b
55a {n=10}, 55b (n=1}

Figure 23 X0 EWY I FEEHZEE TS 55b ORAEt

WEHEAY) 55b |3, PEWEE2BIAT)LE 81 EREMLTEART I E#FHELE, F
i L1325 8113, BEIZ B RBEAH D I K16 IZHT D Reformatsky Bz L D BT 5
T EERBEN, 16 D1 I UAERICRELBBEEHE L TV 320, REREICHLR
BHERZ U BN ETS 81 IdIELL BHTERMoT (Scheme 1‘8.)<> Reformatsky fit 3
BRI EERBIZTEDIE. 13 K186 5T I VA AEERTLHILET
A2 EDFEEACTEZENEYTHD . DA I 27 Lk 82 1233 U A D Reformatsky
RIEE{TD & ERAT,

£ I MR BT 32 THDHAF I 53 BIURL P)VE 61 125 L TosMIC % K fis
S4BT K> TRARFTRESE, TN5IHT S Reformatsky RISI LD, HIHE
4% Rk 83 DERERA (Scheme 19), TORFIZEYD, HHETHIAT)L4E 83 1
RISHHATERLSEEIINT, BRELTOME ROF e T M2 ARD
w%wﬁTSE%ibby&%mbt&mAaL%aB;U&méﬂﬁmm$fﬁto:w
ESELTESNETY R METBT I ERWET S b OBRRIGIL DB
ETBBLADT I RENEEZRATHETHY, FREE L TOFRENEREICE V. /50
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725 b ik 84a BTN 84b 124t Ly PVLZZHTORPATI L EDRBICEBTIR
fo. BLKHTZUSE M) AFATNISIAERNET S KB L D 86a, 86b. 87a 35
LU 8Th 2 BMLIH, B<HAFIULRAITED. 73 14k 88a, 88b, 89a 354 18 89b 2
%3’1%‘2"1,*’{%7‘; (Scheme 20), X7z, N2 P)U{k 85a BLUN85b &, /ST Uy LB E BT
BN DN, LREFMBORIEERTD Z &Itk D7 3 Rk 92a, 92b, 93a 3178 93b %

ZNENHET- (Scheme 21)e E5IT, X2 PIUK 85a B LA 85b DA v TIAEE, 8z
RFTFEIOTOENAFMG, FdTLFIUEL. ZORAEORIEERS = &, 7
2 R{K97a, 97b, 98a, 98b, 102a, 102b 33 £ 78103 #ZhEN4 (Scheme 22, Scheme 23).

8
N=7 HN
NN OH , AN
a)
O : ‘
Reformatsky
OMe reaction

16 81

31\[&9 ; Ri8 ~COOE
AN Y on N ANEY OH
0. ‘ Reformatsky ' ©
OMe reaction OMe
2 o

Scheme 18, Reagents and conditions: (a) Zn, ethyl bromoacetate, THF,
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o : ' R :Nu
NHR \
. o —a N Ot
) ‘ _ _
9y
- OMe OMe
53 (R=Me) i 82 | 83 .
81 (R = Bn) ' '
. . R 701\ O
Dy BT
R 6 +
0
OMe
84a (R = Me), 32% 84b (R = Me), 40%
85a (R = Bn), 23% 85b (R = Bn), 41%

S.chem_e‘ 19. . Reagents and conditions: (a) r(i) TosMIC, K2COs, MeOH, rt; (i) 2 M HC,
cyclopentylmethylether, rt; (iii) Zn, ethyl bromoacetate, THF, 0 to 60 °C, 32% (84a), 23% (85a), 40%
(84b), 41% (85b) (3 steps).

Me, , o Me, HN-R Me, HN-R
D\’N 8N 5 D\—N 8N 70?-1 D\—N 8N 70?4
a) or b) c}
@] (0] 0
OMe OMe OH
84a (7o) 86a (R = Ph, 7a) 88a (SYK-546: R = Ph, T}
84b (7B) 86b (R = Ph, 7f3) 88h (SYK-547: R =Ph, 7f3)
87a (R =Bn, 7a) 89a (SYK-446: R = Bn, 7o)
87b (R=Bn, 7B 88b (SYK-445: R = Bn, 7f)

Scheme 20. Reagents and conditions: (a) aniline, MesAl, toluene, 0 °C to rt, 32% (86a), 42% (86b);
(b) benzylamine, toluene, 100 °C, 13% (87a), 88% (87h); (c) BBra, CH2Clz, 0 °C to rt, 57% (88a), 74%
(88b), 57% (89a), 70% (89b).

HN-R HN-R
BQ‘N 7~¢° NG b HN—G O
7 7
b\,N 0 A,N OH D\,N OH
_8 b,
o o 0
OMe OMe OH
85a (7o) 90a (R = Ph, 70) 92a (SYK-483: R = Ph, 7c)
85b (7p) 80b (R = Ph, 7p) 92b (SYK-531: R = Ph, 7p)
91a (R = Bn, 70) 93a (SYK-340: R = Bn, 7c)
91b (R = Bn, 7) 93b (SYK-477: R = Bn, 7§)

Scheme 21. Reagents and conditions: (a) (i) Hz, 20% Pd(OH)2/C, AcOH, rt; (i) aniline or
benzylamine, MeaAl, toluene, 0 °C to rt, 81% (90a), 85% (90b), 88% (91a), 68% (91b), (2 steps); (b)
BBrs, CH:Cly, 0 °C to rt, 74% (92a), 66% (92b), 97% (93a), 84% (93b).
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" HN-R HN-R

0 .
8 N 8 N 7 8N~ 7
ANV 0 A, on D\—N on
b) or c)
0
OMe OH

85a (Ta) 94a (Ta) 95a (R = Ph, 70) 97a (SYK-473: R = Ph, 7a)

85b (7D) ' 84b (78) @ . 95b (R=Ph, 7p) 97b (SYK-472; R = Ph, 78)
96a (R = Bn, 7o) 98a (SYK-452: R = Bn, 7a) |
96b (R = Bn, 7p) 98b (SYK-447: R = Bn, 7p)

Scheme 22. Reagents and conditions: (@ () Hz 20% "Pd(OH)»/C, AcOH, rt; (1)
(bromomethyl)cyclqpropane, Nal, K2COs, CH3CN, reflux, 52% (94a), 51% (94b), (2 steps); (b)
aniline br benzyle;mine MeaAl, toluene, °C to rt, 88% (95a), 94% (95b), 41% (96a); (©
benzylamine, toluene 100 °C, quant. (96b) {d) BBr:—;, CHzCl, 0 °C to rt 24% (97a), 79% (9'7Th), 24%
(98a), 28% (98b). '

HN-R HN-R2

Bn, Io) Ac, 7 O :
8 N 8N B N 7 0O 8 N 7
AN o Bn 0 B\. OH b\,
. a - )
o o - o 0
bMe OMe OMe .7 TOH
85a (7o) 99a (7o) 100a (R = Ph, 7«) 102a (SYK-534: R = Ph, 7a)
85b (7p) 99b (78) - 100b (R=Ph,78) - 102b (SYK-485: R = Ph, 7)
' 101 (R = Bn, 7B) 103 (SYK-448: R = Bn, 7B)

Scheme 23. Reagents and conditions: (a) 1) He, 0%‘Pd(OH)2/C AE:OH rt; (11) AczO pyrldme,
reflux, 89% (99a), quant (99h), (2 steps) (b) aniline or benzylamine, MesAl, toluene, 0 °C to rt 86%
(100a), 86% (100b), 80% (101); (© BBra, CH:Clg, 0 °C to rt, 66% (102a), 62% (102b) D9% (103)
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WU TR I RRIHEA ST AT TE S/ 0222475 UFBEADL A R
ZREEERER

7HICT 2 bﬂﬁéﬁ?é?ﬁﬁyaumzmﬁbﬁx BUHROFEF 1T RREGHST
BAETTO, T B 6 «SERICHT 2R EMER ORI £ L7 (Table 41,
Table 4-2). ZORER, M LETHEL Y Oi[2.2.214 7 & VHBEOE < B, TRTORE
54 SR THE VR ZR Uiz SMICEREZFLTHARNT 2 FME R1=H) IZ8

WL, SYK-483 2K< Tofific? I RIS EE T 258k (SYK-436, SYK-471 BL
SYK-340) f» 7 3 REIBE AR/ SYK-75 & 0 HrBifitE S K ORI A LI B
o TR SYK-T5 @ TofficBALET KL R, T35t rEz5N
57 2 RESBOHRIZED DO EEZ NS, HBHIZ, TBAICT I FRIHZED SYK-467
BELUSYK-531 13, xSRELD buSAEICBOWEEERLEL, AU B7 I FET
%% SYK-ATTIE, —BL TeBRAICHT 28 nERInEs, ST OuRRIEZRL.

8 BEMENAFINETHBES (R =Me). KNT-63 LR LY I FE (n=0) % Tafl
I# T % SYK-374 X, KNT'63 DX D 2RIt 2R E T, L ApZAMBITHR L EWENE
ERTZENHALMNERo/. THIE, B-ETHHENEZLIIZ, 8 PLICEFHRSEEES
75 7*6"1:‘*‘/‘7 H[2.2.21% 7 & ERInBEIEEm LS A EENH S0, T RV AERME
&L'CGD'Y REISE Toflic AL T, pBREQERITR> TLE D EHA LN

o /v & DEWT I RES m=1) 2BATEIEICkY, «FAED I ORI L
ﬂﬂﬁk%?ﬁ, (SYK-546, SYK-446), Z#d, Z0DRWY I FHES, RARERIICLAL
BT AT+ PREREWRT B ENTE IR0 EHRTED. LOLRNG,
SYK-547 <., TRLICT 2 R ZE T 5 SYK-454 BRI SYK-445 1d, —#L TuiM
MR Lz, FISLENC, SYK-547 DA, TRTOD 7B7 2 RFHBAOP TR D EVGERE
T N D ot

SAIZT 7 O TOENAFNEEZETHEY R =CPM) 035, LOENWT I RABH
m=1) % TefiicETIHSIINH, BRIREOR EERSR LNz, LML, BEN
EH A (R!= CPM, Bn or 2,2,2-trifluorcethyl) HL <IZ73I K (R1=Ac) Z8fICHT DT
DIMOBEZRIIGBINIEERE T, £/ SYK-473. SYK-453. SYK-437 BLU SYK-468 iZ
BT, TXRTOZEERY A TITHTHEMENRE<HIE L, I F REEOX
EENSHREEOHEEREZMAZELTLEI ZEN-REHATES, KDEVT I R
WAREA LEEAIC., BHToGRREON LERSENZOE, 8 fIAFIMEDHE LR,
L0ENWT I REAGES FREEDONAHESSNEERL . 2O REMERZES 77—~
DAT7F3TIELS ZENVTRETH oD LELON D,
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Table 4-1 A EA A REABEHCHBRER

o R
Q Nfi
. ?§_NH R R (CHa)y
‘B\,N C OH "S\,N ° e " on b\,N vy OH D\,N iy 7OH
o} o} 0 o
KNT-21 O " KNT-63 SYK-75 (R1=H)OH oA
SYK-76 (R' = Me)
Affinity (&, nM)* Selectivity
Compounds 7-position n Rl Rz
u ) K W
KNT-21 - - 0.41 9.39 0.47 0.87
KNT-63 - 0.28 1.02 0.12 2.32
SYK-75 H 0.28 135 0.86 0.32
SYK-436 o 0 H Ph 024 178 022 1.07
SYK-471 o 0 H Bn 024 081 023 1.04
SYK-483 a. 1 H Ph 035 3.31 1.03 0.34
SYK-340 o 1 H Bn 0.3 1.12 0.11 1.16
SYK-467 B 0 H Ph 0075 412 0.11 0.67
SYK-531 B 1 H Ph 0.081 0.22 0.11 0.71 -
SYK-477 B 1 H Bn 0052 015 0.037 1.42
SYK-76 - Me 0.097 228 0.29 0.33
SYK-374 o 0 Me Ph 019 036 0.36 0.55 -
SYK-546 o 1 Me Ph 027 0.94 0.23 1.18
SYK-446 o 1 Me Bn 020 054 0.15 1.35
SYK-454 B 0 Me Ph 022 1.29 0.32 0.69
SYK-547 B 1 Me Ph 0.36 0.36 0.15 2.46
SYK-445 B 1 Me Bn 018 ' 0.16 0.20 0.91

*Evaluated by ability of each compound to displace [FH]JDAMGO (W,
[*H)U-69,593 () binding to membranes of mouse whole brain without cerebellum (¢ and &) or the

guinea pig cerebellum (x).
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Table 4-2 FEF1 RZAMEEEHER

o F
NH
Ry Rl (CHy)y
N7 - 8 N ..---F&
B\,N ° OH b\,N &5h
o ' o
OH OH
SYK-155 (R = CPM)
SYK-156 (R!=Bn)
SYK-91 (R = Ac)
) Affinity (&, nM)* Selectivity
Compounds 7-posifion. n Rt R2
; 1) & K Wk
SYK-155 - . CPM - 0.049 0.74 0.19 0.26
SYK-473 o 0 CPM Ph 398 105 4.02 0.99
SYK-533 o 1 CPM Ph 0.69 9.29 047 1.48
SYK-452 o 1. CPM Bn 046 147 035 1.30
SYK-472 3 0 CPM Ph 067 529 187 0.36
SYK-484 B 1 CPM Ph 034 039 142 0.24
SYK-447 B 1 CPM Bn 021 036 0.30 071
SYK-156 - . Bn - 0.22 662 0.71 0.31
SYK-453 B 0 Bn . Ph 2.84 2437 3.58 0.79
SYK-91 - - Ac - 0.37 400 2.06 0.18
SYK-469 B 0 Ac Ph  0.48 2946 2.70 0.18
SYK-534 o 1 Ac - Ph 0866 7.17 6.01 0.11
SYK-485 B 1 Ac Ph 011 0.16 094 0.12
SYK-448 B 1 Ac Bn 013 048 0.31 0.44
SYK-437 o 0 CFsCH: Ph 104 156.7 6.97 1.50
SYK-468 B 0 CF:CH: Ph 3.07 77.8 17.37 0.42

*Evaluated by ability of each compound to displace’ PH]DAMGO (w), [*H]DPDPE (5) and
[BH]U-69,593 (x) binding to membranes of mouse whole brain without cerebellum (u and 8) or the
guinea pig cerebellum (k). ‘ ’
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BAET /NG

Darzens #i % K 53 & 0 Reformatsky KR EFIAT 2 2 Licdk 0, THICT I RYIgiEE
?é&#&?ﬁE&bnmzmibﬁyﬁﬁwéémb\it%h5@1814ﬁﬁﬁﬁt
H?éﬁﬁ%ﬁi@%ﬂﬁ%ﬂ%bto%mﬁ%‘7&t75ﬁ%ﬁ%ﬁ?%7ﬁ€yﬁu
(222177 5 U FBEDNL DPIZBNT, cBIRIEO A ERDSHRE TS, sk 0,
KNT-63 [k 7Y E S 7 1222147 & L H#EklzBNTEH, 7R VA ELTO 77
EF@@Mkﬁmﬁﬁiﬁﬁﬂﬁ%ﬁmwﬁbrm5:aﬁ%@%ﬂtoLmbﬁﬁe‘%@
%&Lt7mm7sRM%%H?%%@&@%<M@@M%3&wﬁbtu§§wmﬂ?%%
ﬁﬁﬁ%<ﬁéﬁﬁ%£otnZﬂm\%“ﬁT@tHEEU\thw?%ﬁf%%?ﬁ
Eyﬁumzmia9y%%ﬁ%ﬁ¢§@¢t%L%ﬁﬁﬁ%ﬁ?ﬁﬁﬂ%%t@tﬁ%?
6C&ﬁ?§%uit\mﬁk?iFM%%%?%%ﬁﬁtﬁwmﬁmﬁéﬁ?ﬁﬁﬁ%
t%#otﬁ‘—ﬁ@7&?3Fﬁ%ﬁ@%vm%ﬁmmﬁﬂﬁéﬂﬁ%%ﬁbto:@&5
7 HES I O[2290F 25 B FBELO T/ S FRIERAGRIR M Eo—i%#H - ¢
m%:&ﬁ%%éfﬁﬁiK%mﬁ&YEFM%@R@K%?é%%EW@%EDMTM\%
BIOHFTIXHEICE KT B &N TE M7,
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EH';

—Hi ¥

BOETHEANZEDIZ, PHFEL /7 OR22F 75 LHEED 7612, 7 RLASHMEL.
T@?EFM%E%KT%C&K&U%Bﬂt@&@%%@&h££U5%ELK%ﬁﬁﬁ
ﬁt?é@mﬁéécaﬁﬁ%f%t(m@ngob#bﬁﬁ&.i#ﬁE&ﬁnmzﬂ
AU Y L FEETHS KNT-63 LT3 &, 55a BETK55b OBINEIMES . /=BT
HEREIEL2D0MY2 7Y I FUBEORNRAE TS, T ClBREITRYL T
WBKEREHEBET VT 57 4 SACBNTH, £0 6 {7 2 KBRS WL 8
rhﬁﬁwﬁﬁtﬁﬁbTméawﬁﬂﬁuﬂﬁeﬁkmormﬁm(m@mmm%:?%%j
3, TR AT LSRR L E T e Lo 02,2204 5 5 L HEEO, T S R
& 8 MERFFMMHL THD I EIHE L. 8 MERET 2D E L (L2 £ o
T EED 7T I FAIBORMEEL BI85 2 L 2RBE. CHIZED. 52 TH
SINTENTWAEDJ. GBRIEZHES 2D DT KL R M OB B2 e TES o1
‘L,

q R
. J-NH
Rk ?:‘ : R% (CHa)n
8 8 7
BN Y on  rrumgosA Dy OH
o TK -

o 0

OH OH

TYEL s uR224 s §Umsk 56a (n = 0)
55b (n = 1)

Figure 24 7Y E 71222147 % D BEED TAADT I RUBEOE A

0
: I
R b O
OH — O™ NMe
Pan Ne A0 B o
: 0o 0 = o
OH ' o OH
nalfurafine i%fritiﬂ:r:/7z-_)<—°/a‘/

Figure 25 f»7574;@%ﬁﬂ:>7xx—9ayt$w%6&73FM%@%@
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o S{MIEBERTEOBRERICLSEMOREE

THE 7022247 % KO 7T I R, ob L <HEBIERITALMAICS
B HEEEIC &> THL Az BT 5l fettend % (Figure 26). ZD7®H, «ZHREFITH
LBk s B R 2R 220123, E0X3 RT3 A—Ta ilfFilnhz
HMCRETAERRETH 2. ZOXD e, «BREZE @Y/ 7MY I RASEOE
MZRETHEHITE. P2 RUHEHLZ—EOHAMICEET ST ENEITHS, TOL
CHOFEEILT: ERBICHEETS 8MNERFETEZMNHTSHSI &L TabB, 66b D7
I ROEREFE 8 MERFEFEAFL VBB LOBEET S LCkD, 7473 M
O Z 8 MANCREI®E T LeilAk (Figure 27). ZHUTXVIRLNLREERD 7
7 3 RESEIE. BB EBR L T 55b DFN&IFKREL Rﬁ:%%ﬁa‘ﬁ BE NS0,
SREFIHECELWELERIETLFASND, :

N, *a*a s Mﬁh M% m%

Flgure 26 7T I RO E AR XD ERIZE

HN-R? N :

R! (
aN—<7 O ; 8 N—7
D\,N OH REE D’\,N OH
 E—
O 0
OH . OH
55h ARiEiK

Figure 27 AFL VHMEICEL BT I FUBEORMEE

BREEIES7IREELT, 767 3 FMAROREMZRELSA, ANZEEEZTR
L 72 93a (SYK-340) L7 93b (SYK-477) ZR#IRL /= (Scheme 24), 93a BT 98 %,
HEW, NIFNLTINTE RERIEEESH T LITLD. RE6K 1042 B3I 104b 2 TNT
N IUR T, JABH 104a 31T 104b OMIEIE. —HKIE NMR ik 0 & Lz,
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e - Oy

8 _§ ¢ s

D W=7 O Dy 8

N . OH | _____EL___# | N OH

r. g
oH | - N0H

93a (SYK-340) 104a (_SYK-482)

K (x): 0.11 nM '

C Me=1.16

O
HN—j N
¢

8 ‘ )

D\—N y 730(,2' D\,N 5 mOH

a)
o o]
OH . OH
93b (SYK-477) 104b (SYK-532)
K (x): 0.037 nM '
M =142

Scheme 24. Reagents and conditions: (a) (CHz20)», THF, 80 °C, quant. (104a), 74% (104bh).

. 104a _ 104b
Figure 28 22#5k 104a 3L 104b DR EYe
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B BREOT T PRARESHRER

R UERHRICDOTT EA 1 RERKEESRBRET VN, VA1 By, 8, «ZEHFICH
T B AR I OB IRE 2 A L 7= (Table 5). % OS5 24tk SYK-482 5 X U SYK-532
DPRAHEL, BT DIRMEE SYK-340 3L SYR-477 L LB LI 50 5~70 2B
WL, GBRESEL<ETFLE, CHICkD. BAEERIETE2DIC 7MY 3 g
WERRTS7 7 —07 4 7, < ED 8 MARICIREAELARNT EARINE,

Table 5 F AT P%ﬁﬁiﬁ’%ﬁ%%%

oo WP O

N«
H _\< aN 7 HN 0 B<N 7
mo NG TN 78 By Bon
o o
OH OH
SYK-340 ' : SYK—482 ' SYK-477 SYK-532
Binding affinity A (nM)* Selectivity
Compounds
u & K IS
SYK-340 0.13 1.12 011 1.16
SYK-482 0.68 3.83 7.74 0.09
SYK-477 0.062 0.15 0.037 1.42
SYK-532 0.43 4.93 1.54 0.28

*Evaluated by ability of each compound to displace [BH|DAMGO (u), [*H]JDPDPE (8) and
[3H]U-69,5693 (x) binding to membranes of mouse whole brain without cerebellum (u and 8)'or the
guinea pig cerebellum (x).
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BUUET a—1 37 I REOBREEBK

RIEITIT o MFRIC KD, THEL 7 022247 ¥ > Gk Btk & 74
1e®ITiE, =D THLY X R 8 MLANCEIM L2 C EMEEE WS MENE SR
2o —AT, BLETHRNREZLDIZ, FEED THONKRE & GRIRMEIZET 2 W
MBI, RIEFS NI TR, TDED, RICEHIT. 552 D T—8 MM C—N &
BEAIY (C=N #8) NEEMTH I LIcko T, 7 M7 I REBEOR M ZBEEILT S =
EZitLrz (Figure 29). COERITEIDBELNDa—13I /7 I REWKD 77 2 R
BIZ, AETICRE, ARLATYEL I D[22214 7 ¥ >R8O TNEIZERD. F H
i LAKE AR O ZERICEER LT\, EBiIZa—13 /72 RHEEKIZ, E—STHRILE
T IR SYK-328 D THLIZT 2 RABKEEA L/ LAMICHMALTEED. 7 KL X0
ALK BBMEEOE L EMETT 2 L THIEFITHREMESH TH 5.

o R
8N=(7 N=7
I ~OEH D\,N OH 7 3 FUgHDEA D\»N OH
> % ==
0 0
OH OH
a1 /7 3 Pk SYK-328

Figure 29 o—-1 3 /7 3 RiFEADOHE

et Liza—1 2 /72 RBEREEL DI, ETHBEE 2 20— 1 I/ T2
105 DEERFTE1T o7z (Scheme 25). 10513, H - ETER L= T A5 )Lk 66b O
= RUREZZHWEBIERIGDCE D1 I OADOLEBIC L > T, HREDINR
BRINSART DI LR Lz, HoNia—o 3 ) TAFI)IVE 106 1%, 134k
SYK-328 [FikIERICEETH, H< T2 RPN TIPHLLIET o RF
W7 IEMWETY I MEIZED, BT 5a—13 /7 3 RIK 106-108 12 £ L] 4E
Thol. REDPEAFIMERIGIZBNTIR, BB TRREEIIC1 I L HH0HR
HNIBNVA ABRGHE T TAHMLTLEI BN D 727D, KR F (—40 °C) i T=8
ERUREZEREELILICED,. HNET S 109-111 29 T2 2 ER<BL I EMT
E=,
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COOEY " COOEt

a) b)
8] —_— 0 —_—
" "OMe : OMe
66b ) 108
o R?
NH
b\’ - N7 ‘
N OH o)
- s
OMe
106 (R? = Ph) . o 109 (SYK-491: R? = Ph)
107 (R? = Bn) 10 (SYK-544: R =Bn) . _
108 (R? = phenethyl) 111 (SYK-557; R? = phenethyl)

Scheme 25 Reagents and conditions: (a) (PhIO), CH:zClz, rt, 42%; (b) (1) LiOH‘.HzO,' EtOH, H:0,
reflux; (ii) aniline, benzylamine or phenethylamine, EDCI, HOBt, DMAP, DMF, 80 °C, 37% (106),
41% (107), 87% (108) (2 steps); (c) BBra, CHzClz, -40 °C, 94% (109), 55% (110), 61% (111).
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HHE a—13/7 I RFEEEOFEA A RRZEKEEREB L UHS|GTPYS #

BUIza-A 2 /7 3 RBERIIONWT, FET1 RSAKSGRBRETVESAKY 1
TR DREE B, BRI 2B L 72 (Table 6).

Table 6 YA FREMIEEHENER

7
NSO L

6

O O
OH
Nalfurafine SYK-328 SYK-491 (R = Ph) SYK-471
SYK-544 (R = Bn)
SYK-557 (R = phenethyl)
Binding Affinity (&i, nM)* Selectivity
Compounds R2
0 ) K Wx
Nalfurafine - 0.43 51.8 0.18 2.42
SYK-328 - 0.28 6.12 1.42 0.20
SYK-491 Ph 0.36 0.32 0.38 0.95
SYK-544 Bn 0.14 0.61 0.043 3.25
SYK-557 phenethyl 0.40 0.86 0.12 3.50
SYK-471 0.24 0.81 0.23 1.04

*Evaluated by ability of each compound to displace [PH]DAMGO (u), [*H]JDPDPE () and
[*H]U-69,598 (x) binding to membranes of mouse whole brain without cerebellum (i and &) or the
guinea pig cerebellum (k).

TORER, TXTDa—1 2/ 7 2 RFEAIZEREICH LIEEITEVBIEER L,
FIZ, SYK-544 BV SYK-557 13TV T 57 ¢ > 2 <@ OB & GBI (wilt) %
RUTZe TORERIE, SYK-328 OxEFIME L DHEIZ LD, TRHADT B L Z I DE A Bk
BB INEREZRM LI BB 2RO TERLTVS, 512, FU 77 I RO
EH9 % SYK-471 & SYK-544 2R L8 4E. 7607 3 REEOE S F BOKEHIZ
BRIE L TV 5 SYK-544 DAL, aFANZERML TS SYK-471 L0, ZORIRMEITEH
27, ZHUTKD, kBB LOERIREZED 7y —<a7 4 713, FEROKEHRO
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BEICHEETREELZEND, . o : _

OB IE DB o T2 SYK-544 BN SYK-B57 iZDWT, [BS]IGTPYS fs&aRERIC
L OxtEENEME ZFE L /= (Table 7). T O E, MLEY & BIEFEITRUOEIEEZRL,
SYK-544 13, FN 7574 > EDBEBETINTIZAMEEERLZ, 202 &I, 7Y
B 702221307 &0 FRICHUKEAMIZEET S%CMIC. TN T73T740206
27 2 RSB LU THWAEEEEREL TS, DE0, a—1 I R7 2 RBHENEL
% 77 2 FBEORMA S EAE, SEBREBLIUEERICBETH D EEXDH I ENT

5,
Table 7 . [l35S]GTP‘YS %3ﬁﬁitiég§§{$fﬁ@]fglﬁ@§p i

R2

OH
SYK-544 (R =Bn) . Nalfurafine
SYK-557 (R = phenethyl) ) o
‘ L [28S]GTPyS binding (k)
Compounds R? ‘
' ECso (nM) | Emax (%)
U-69,593 - 28.1 100.0
Nalfurafine - 0.050 98.1
SYK-544 Bn 0033 | 912
- SYK-557 phenethyl - 0.18 76.3

*Membranes were incubated with (%3} GTPyS and GDP with the compound. The x human
recombinant cell membrane (CHO) was used in this assay. U-69,593 was used as the standard K
agonist. The data represent means of four samples.
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FNHET NG

THEX I 0{22.214 0 5 L HEHO TH7 3 RASEOREME@Ed2 - KRB HHRIE,
ﬁmﬁﬁmtbnwwﬁﬁﬁ%%beht:&$b.KWQ%ﬁ%ﬁmﬁbt7sFMﬁmm
ﬁm\Fﬁtﬁbmﬁﬁ%é:&%ﬁﬁbta:mm\YﬁEvamm&mﬁﬁﬁyﬁﬁms
MERRFERACREN TS 2 21 2o THRONEHMETHD, BEOFEHEL 20
(2.2.2)4 7 % > FBKTH D KNT-63 Tid i = EDTERVHEHRETH B, SEDa
— 12/ 73 FHEEROBESEEMEECE D, FNT ST 4 L OGRREY S AEBIE 24 > 6
7 2 FRUSEOFMARE £ -T2 - & 5T, Aéﬁﬁmx@ﬁm¢ﬁﬁé%mT%t
@iﬁtﬂﬁkmot&mz%
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o ol

DI

gt R B A RSRERI) H > REIIZEN E LELAPRERO—REL
Ty WSHRERIRMEDIE TH D KNT-63 DHEERET o2, LD, THES O
(222475 L BHEET BE I REA R ARL. TETNSOF A REEE
T AR ERS Ui, TOE. AvE—ViE LTOTFES 70222475 >~
B#E, HETAAFHEL I OR22F 78 BHLD HRZAEICKH U BRIk EZRT
EEHESMNILE, £ SMBERT LICETHREEEEEATS TElLD, pSREI
S B BRI AIEIC A LT 52 EER L, TOXSAETYFED S O[2.2.2F 75 VD
BB, 7Y 0(2.22F 7 ¥ L EEICE S S MERBRED L WIHHEET
HORBEEOLETH L WS, FEMATHES U-TI /PN ILFY VBRI
iz L ORRE Z N TE,

%7, Darzens & K53 &L U Reformatsky RISz k5., 7007 I RAIBRZE T ok~
R7HFEL 70222475 L HEEDOSREERIL, EEN60FEF T FREHRIT
W BEMER L RIEE, AIROT R A OBWHEE LKLz, TOKR, 7
Kic7 2 RUEEE T2 7FE L/ 0222047 & CHFBEON ONITBWT, «ERED
F AR TER, LOLAENSE, AviE—YHMIThdT eI 0222405 >~
EHEEH, WREAICH USSR ERTIEEN B 5720, KNT-63 EOxERIERR ST
Mo, . KBRS 7407 I REBOBRMICE T % WS HBEEII DN TR, iy 2
RZEAWERNTIIBHICERTS CENTERN 5.

SRR ST, CBIREZRET 2200 77 3 RSO EMER £
L7, 73 RABOEMZERE L EFEROSRET o /2. Bt AEENZa—13/7
= Rk SYK-544 1, TN T T 7 1 > EESUEOCZAREIE, BRESIOCERS
HERL., cNCL OkSARERZ2ESRITEOOBRLE LT RLARCOERE, F
Bzt LKEEMTHS Z 2 BELE SEFECEONZa—1 2 /7 2 FHEBFOKE
EMARI. FV TS5 T4 D 6T I RABOGERREICH ST OMAERFATHHOTH
0. B GERNEHEZAMT 2200 - d I LE2MFLTNS,
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LEME BRIER USSR T —

- BIEAMORAIL. Yanako MICRO MELTING POINT APPARATUS type MP-500P % i
WTHIE L. BROMEIRT> TV, £/ NMR AX%Z kLid. Agilent VXR-300NMR -
400NMR 2 L THIE L. WEEE  OORNV A, BASY —)), EX¥Y V. B DMSO
ZRV, HIEOREMICIZIEZ ORIV A, BAY /) —). & DMSOXF r I AF N T
® 0.00 ppm. BEY P2 871 ppm FEEELLTHIELE, BEISZPIITIE
JMS-700MAStation KU} JIMS-T100LP. T4 #1d Yanaco CHN CORDER MT-5 3 E78
MT-10 ZHWTHIE L=, IR A7 FLE. JASCO FI/IR-460 Plus spectrometer % {#H
LTHELZ, B/u TS5 74— (TLC) V& ANIHTLC HI AT L— K URy
JV 60F2s4 (0.5 mm, 0.25 mm) &M\ 7z, BIIE, SRIME (254 nm) B, ROBEEZMA
ZUZEYTT OB, SURLLBRARE S TTok, HIAIOT NI 5 T 4 —13, B
ﬁ‘ﬂ:i‘}éfﬂ:‘_‘/ 1) 7347 )V 60N (BRIR, H1#k) (particle size 40-50 pm. 40-100 pm) % A l/st.o

2,2,2- Tnchloroethyl (8- aza—17 eyclopropylmethyl-4 5a-epoxy 3,6p- dlmethoxy 7-oxa- Goc,
14a-ethenomorph1nan 8- carboxylate (10)

Troc,

N o7 0OMe

0
O OMe

THNILHFEAKF, 17— 70 70ENAFL) JIVTIN1 2 (9)(14 g, 39.8 mmol) O
Krf TF )V (396 mL) WHIC, MBI UHEEF U 7L (12.8 g, 59.8 mmol), 0.5 M Bl
FUD LK (198 mL), BLW 222- M7 00T F)L-ME ROFI AN A—
(12.4 g, 59.8 mmol) ZKIFTFTHA, BB CT-FRRERL -, RINKICEMREKES -
U LAKBWEMA pHY &L, BB ZF N THILL -, ARBZRANAEKTHREL.
M P U ATHER, BEBELEZ. SBONEBERMEI ) AFNASLAIOT NS S
74— (500 g, NFY L/BHEETTIALY J —I25% T BT K = 100/50/2.5/0.25) T
SEERRL. RELAW 192 g (86%) 2BBIHESE L L THE,

MS (ESI): m/z 557 [M+H]*

HR-MS (ESI): Caled for C25HasClsN2Og [M-+H]*: 557.1018. Found: 557.1036.

IR (film, cmY): 2949, 1723, 1288, 1118.

'H NMR (300 MHz, CDCls): § 0.06-0.22 (m, 2H), 0.46-0.72 (m, 2H), 0.91-1.07 (m, 1H),
65



1.90-2.01 (m, 1H), 2.12-2.28 (m, 1H), 2.34-2.62 (m, 3H), 2.72-2.89 (m, 2H), 3.30 (d, /= 18.6
Hz, 1H), 8.63 (s, 3H), 3.81 (s, 3H), 4.15 (d, /= 8.1 Hz, 1H), 4.59 (s, 1H), 4.96 (d, /= 10.8
Hz, 1H), 5.07 (d, J= 6.9 Hz, 1H), 6.08-6.19 (m, 2H), 6.56 (d, /= 7.1 Hz, 1H), 6.67 (d, J=
7.1 Hz, 1H). - - ' ' '

148-Amino-17-cyclopropylmethyl-7,8-didehydro-4,50-epoxy-3-methoxymorphinan-6-one
ethylene acetal (11) |
D\.’NI N o
o0
‘ O OMe .

'7)1/':* ‘/%@5—?‘(?\ 10 (19 g, 34.2 mmol) DT/ OO AF > (100 ﬁlL) ?ﬁ%&t:ia‘- Ly
=)l (100 mL) & @)-10-4>7 7 —ANB2E (175 g 75.2 mmol) EMA. HRT
10 S L7, D7 O0AY S ERMETHAR. A% (134 g 205 mmol) LREEY >
FEoY A (6.6 g 683 mmol) MA, FINITBELT 100 °C T 1 KLz, KIGHE
50 Mg, BRICEMPEAKEF MU U LAKEBREMATpH &L, FFBRTFILT
R L7z, AR R UK, SRS TS L, BT MY UL TESRE, BERHEL 2.
BENHERMEL YNFNATLIOTNT ST 4 — (400 g 7 OOENL—25% 7
VEDTIKIAY )7 o)l =0.5/5/100 gradient) THEEREIL . FELEY 10¢
(74%) =BEIEMEE L TR,

MS (ESI): m/z 397 [M+H]*

HR-MS (ESI): Caled for C2sHsN204 [M+H]*: 897.2127. Found: 397.2121.

IR (film, em-1): 3369, 2921, 1503, 1282,

1H NMR (300 MHz, CDCls): § 0.06-0.18 (m, 2H), 0.45-0.57 (m, 2H), 0.78-0.94 (m, 1H),
1.56-1.75 (m, 1H), 2.24 (dt, J= 3.3, 11.7 Hz, 1H), 2.33-2.47 (m, 4H), 2.72 (dd, J= 3.6, 11.4
Hz, 1H), 3.02 (d, J= 18.6 Hz, 1H), 8.24 (d, J= 6.0 Hz, 1H), 3.83 (s, 3H), 3.94-4.08 (m, 3H),
4.14-4.25 (m, 1H), 4.52 (s, 1H), 5.68 (d, /= 9.6 Hz, 1H), 5.87 (d, /= 9.6 Hz, 1H), 6.51 (d, J
= 8.1 Hz, 1H), 6.63 (d, /= 8.1 Hz, 1H). 2H HHEahT
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14[3-Amino-17-cyclopropylmethyl-4,5a-ep0xy—3-methoxymorphinan-6-one ethylene acetal

(12) . o

b\’ NHy
N o3

OMe
11(1.0g, 2.52 mmol) D AF /—)I (10 mL) ¥IT 10% Pd/C (100 mg) ZINE. KEE
R T. SR T 16 MR LA, RISEEZE I FREE%, BREBERGELE. Bohr
WERMES DATNASTAIOR NI 5T 40— (40 g, ZOOFRNADRAY )7 a0
W)V L = B5/100 gradient) THHEEIIL, £BELEY 885 mg (88%) ZHEIER/EE L TH
. ‘ .

610

MS (ESI): m/z 399 [M+HJ*

HR-MS (ESI): Caled for C2sHs1N204 [M+H]*: 399.2283. Found: 399.2297.

IR (film, em): 3336, 2938, 1507, 1280.

"H NMR (300 MHz, CDCls): § 0.04-0.18 (m, 2H), 0.47-0.60 (m, 2H), 0.79-0.97 (m, 1H),
1.46-1.70 (m, 3H), 1.81-1.96 (m, 1H), 2.06-2.39 (m, 4H), 2.44 (dd, /= 5.4, 12.6 Hz, 1H),
2.56 (dd, /= 4.8, 18.3 Hz, 1H), 2.72 (d, J=9.0 Hz, 1H), 3.03 (d, /= 18.3 Hz, 1H), 3.23 (d, J
= 5.7 Hz, 1H), 3.78-4.00 (m, 5H), 4.01-4.15 (m, 1H), 4.14-4.25 (m, 1H), 4.71 (s, 1H), 6.61 (d,
J=8.4 Hz, 1H), 6.75 (d, /= 8.4 Hz, 1H). 2H ﬁ?ﬁ“éﬂ@"

13CNMR(75MHZ CDCls): 5 3.6, 3.8, 9.5, 22.0, 29.4, 30.2, 30.7, 44.3, 48.0, 520 56.4, 59.4,

63.6, 64.8, 66.2, 93.4, 108.7, 113.2, 117.9, 125.6, 131.3, 142.0, 146.1.

14B-Amiﬁo_- 17 -cyclopropylinethyl-4,5oc-epoxy- 8-methoxymorphinan-6-one (7)
| ‘ N
_ o

OMe:

TN EFEHET. 12(11g, 27.6 mmol) @ 2M il (110 mL) ¥H%E 7 BSIMEBNER L
oo BUSHEZ 3M KBS b U D AKBRITIFE pHI10 &L, 700V A THHE LS., &
BEZ M REKTHRE L, Bl ) YA TERS. MERKLE, Sohnitnys
SUBF I TLAIOR NI ST 40— (200 g, 70BN L—=AY ) —jU27 00K A =
5/100 gradient) 'cﬁ%&%“éﬁb R AY) 8.4 g (86%) %1 .“é#ﬁﬁ& LTk,
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MS (ESI): m/z 355 [M+H]*

HR-MS (ESD): Caled for CaiHarN2Os [M+H]*: 355.2021. Found: 355.2023.

IR (film, cml): 3349, 2927, 1723, 1508, 1277.

1H NMR (300 MHz, CDCls): 8 0.09-0.17 (m, 2H), 0.48-0.57 (m, 2H), 0.77-0.94 (m, 1H), 1.53
(dd, J= 2.4, 12.9 Hz, 1H), 1.62 (ddd, J= 2.4, 8.7, 18.5 Hz, 1H), 1.71 (dt, J= 3.9, 13.8 Hz,
1H),.2.10 (dt, J= 3.9, 12.0-Hz, 1H), 2.24-2.48 (m, 4H), 2.54 (dd, J= 5.7, 18.6 Hz, 1H), 2.76
(dd, 7= 3.9, 12.0 Hz, 1H), 2.97 (d, J= 5.4 Hz, 1H), 3.04 (d, /= 18.3 Hz, 1H), 3.06 (dd, J=
5.7, 14.4 Hz, 1H), 8.89 (s, 3H), 4.68 (s, 1H), 6.60 (d, J= 8.4 Hz, 1H), 6.69 (d, J= 8.4 Hz,
1H). 2H&fland L ‘ '

13C NMR (75 MHz, CDCls): 5 3.7, 3.8, 9.5, 22.2, 29.9, 32.3, 36.5, 44.0, 50.1, 52.6, 56.7, 59.5,
64.0, 90.2, 114.5, 119.2, 125.7, 130.0, 142.7, 145.0, 208.8.

8-Aza-17-cyclopropylmethyl-7,8-dehydro-4,50-epoxy-3-methoxy-60,140a-ethanomorphina
n-6p-ol (16)

7V EBEL T, 7 (100 mg, 0.28 mmol) MDA /—)b (1.0 mL) WEIKIT. BEA )
I (234 mg, 1.69 mmol) & TosMIC (165.:3 mg, 0.85 mmol) ZMA. FiET 10 SyRMEREL
Jeo BUSHOITHBEOKEMA, 7 OOdLATHIEU 2, GHEZHBF b U oL THERE,
BB L. BEOAY /)b (1.0 mL) i 2 M B (1.0mL) £MBA. HRT 25
SEEELE. RSREEMREKREST M) OLAKERIZINT pHI £L. J00FNVAT
MU, AEEHRET MY YA TERS, WEMELE., BohRBERNES VRS
NHSAIAR TS T74— (15 g, 700RINA=AY /=)L 0K LA = 5100
gradient) TEEERL, ZHAY 88.6 mg (86%) ZBEIEHREE L THEA.

MS (ESD): m/z 367 [M+H]*

HR-MS (ESI): Calcd for Ca2H2rN203 [M+H]*: 367.2021, Found: 367.2006.

IR (film, cm-1): 3367, 2934, 1500, 1323, 1128.

'H NMR (300 MHz, CDCls): 8 0.05-0.21 {m, 2H), 0.45-0.63 (m, 2H), 0.67-0.81 (m, 1H),

0.91-1.15 (m, 2H), 1.15-1.25 (m, 1H), 1.53-1.81 (m, 2H), 1.85 (dt, J/ = 5.7, 12.9 Hz, 1H),

2.22-2.48 (m, 4H), 2.62-2.77 (m, 2H), 3.24 (d, /= 18.3 Hz, 1H), 3.79 (d, J= 6.6 Hz, 1H),

3.89 (s, 3H), 4.36 (d, J= 2.1 Hz, 1H), 6.63 (d, /= 8.1 Hz, 1H), 6.74 (d, /= 8.1 Hz, 1H), 8.18
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(s, 1H).
3C NMR (75 MHz, CDCls): 8 3.0, 4.8, 9.0, 22.8, 24.0, 26.3, 34.5, 43.6, 46.7, 56.5, 57.5, 60.2,
63.6, 76.2, 93.3, 113.6, 120.3, 128.2, 132.4, 142.1; 147.7, 170.0. '

8-Aza-17-cyclopropylmethyl-4,50-epoxy-3-methoxy-6a, l4a-ethanomorphinan-6p-ol (17)

D\/N iy OH

O

OMe

FNIHEEIF. KHT. 16(1.89g, 5.16 mmol) DA%/ —)l (19 mL) B ik
HRTFEFRU L (298 mg, 7.74 mmol) EMA. 0°C T 30 HRIRL 7, RiSHIAFE(L
RUHEFT MU DL (200 mg, 5.29 mmol) EAIA, %iﬁfé 517 10 HEEHR L 7=, RISHIC
T b EEAKEMA S, 7 OO A THE L7z, ﬁ%@éﬁ%f N1 ™ A TERS,
WIEEEL ., 14 bhtﬁ%ﬁﬁ%%‘:ﬁ’ﬁ%l%lxm bﬁ% b REELED 1 03 g (54%) %M
@7UXAﬁaufﬁno"

mp: 183-186°C

MS (ESI): m/z 369 [M-+H]* | o
HR-MS (ESI): Caled for C2:HzsN2Os [M+H]*: 369.2178. Found: 369.2164.
IR (KBr, cm): 3317, 2918, 1500, 1450.

*H NMR (300 MHz, CDCI): 5 0.05-0.18 (m, 2H), 0.44-0.55 (m, 2H), 0.68-0.88 (m, 2H),
1.28-1.47 (m, 1H), 1.50-1.69 (m, 1H), 1.79 (4d, /= 2.7, 13.2 Hy, 1H), 2.08 (d, J=5.7, 13.2
Hz, 1H), 2.18-2.45 (m, 5H), 2.65 (dd, J= 5.4, 12.1 Hz, 1H), 2.98-3.18 (m, 4H), .88 (s, 3H), -
440 (d, J=1.2 Hy, 1H), 6.57 (d, J= 8.4 Hz, 1H), 6.71 (4, J=8.4 Hz, 1H). 2H @WNT
"“C NMR (75 Mz, CDCI: § 34, 41, 9.3, 2.0, 24.8,20.0, 35.0, 43.1, 46,3, 50.4, 526, 56.4,
58.3, 59.8, 70.1, 95.0, 113.5, 119.6, 128.3, 133.6, 142.0, 147.0.

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-60, l4a-ethanomorphinan-3,6(3-diol (18)

b\,N e OH

Q

OH

Yij/%f[ﬂﬁ—F 17 (70 mg, 0. 19 mmol) 0)./7 | D)( & 2 (5.0 mL) iﬁﬁhk *(%?\ '
LOM ZER(ERTED 7 OO AY LU (950 p.L 0.95 mmol) %Hiﬁ—f:b :*;#a'c 2 ﬂ#Fﬁ?ﬁﬁi :
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Uiz KRBT, RKIZ 25% 7 EZTKEMZ pH10 &L, Z 00BN LA THELE, &
BEZHET )DL THRE, BREBHELE, SotllERDE VAN IS LD
RETST4— Bg, 70O0RNALS2% ToEDTIKIAY =)Wzl =
1/10/100 gradient) TorEERE 3 U RELSY 23 mg (34%) Z#EAMRGEE L TH~E. h
DOFEE TF AR (1.0mL) 2 21% WE/AY J—)isik&E ATkl . RELSYOE
B (SYK-75) 21&7/=,

17:

MS (BSD: m/z 355 [M+HJ

HR-MS (ESI): Caled for Ca1H27N203 [M+H]+ 355. 2021 Found 355 2033

IR (film, em™): 3314, 2920, 1603, 1459, 1095.

'H NMR (400 MHz, CDsOD}: § 0.08-0.18 (n, 2H), 0.45-0.57 (mn, 2H), 0.72. 0.92 (m, 2H),
1.27-1.49 (m, 2H), 1.53-1.65 (m, 1H), 1.71 (@d, J= 2.8, 13.6 Hz, 1H), 2.11 (d, /=56, 128
Hz, 1H), 2.24-2.44 (m, 4H), 2.69 (dd, J= 5.2, 12.0 Hy, 1H), 2.85 (4, J=11.2 Hz, 1H), 2.99
(dd, 7= 2.8, 6.8 Hz, 1H), 3.10 (d, J= 6.8 Hz, 1H), 3.12 (d, J/= 18.0 Hz, 1H), 4.29 (d, /= 1.6
Hz, 1H), 6.47 (d, /= 8.0 Hz, 1H), 6.60 (4, J= 8.0 Hz, 1H). SHEMEINT

13¢ NMR (100 MHz, CDsOD): § 4.0, 4.6, 10.3, 24.9, 25.0, 28.9, 36.0, 44.3, 47.5, 51.1, 54.0,
50.7, 61.0, 70.4, 95.2, 118.3, 1209, 127.8, 134.2, 140.0, 1474, o

SYK 75:
mp (dec) 220 222 °C
Anal. Calcd for C21H26N203 2HCl 1, 19H20 C 56. 20 H, 682 N 6.24. Found: C, 56 20; H,

675 N, 6.20.

1-(8-Aza-1 7—cyclopfopylmethy1-4,5a-ep6xy-6[3-hydroxy-3-methoxyfﬁoc, 140-ethanomorphin

an-8-yl)ethan-1-one (19)
Ac
B AL on
N OH
o}

OMe
T EREAT. 17 (545 mg, 1.48 mmol) DIE/KEEEE (8.0 mL) iK%, RIET O H

B L7zo KT, RIGHIC 4M KBES U Y AKEENA pHI10 &L, 7 O0F)bA
T%&btoﬁ%%éﬁﬁbevbT%%%\mr%ﬁbtoﬁbmtﬁéﬁ%%yUﬁ
ENAHSAIOAT KT ST4— (16 g 200KV A—=AY J—JU2700KRNL = 120
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gradient) THAERSH L R A 603 mg (99%) & EAMKYE & L TE-. .

MS (ESI): m/z 411 [M+H]*

HR-MS (ESI): Caled for C24Hs:N204 [M+H]*: 411.2283. Found: 411.2277.

IR (film, emY); 3347, 2927, 1633, 1401, 752.

'H NMR (300 MHz, CDCls): 8 0.02:0.14 (m, 2H), 0.40-0.56 (m, 2H), 0.72-0.99 (m, 2H),
1.41-1.87 (m, 5H), 2.11 (s, 3H), 2.20-2.52 (m, 5H), 2.74 (d, J= 15.9 Hz, 1H), 3.11 (4, /=
18.6 Hz, 1H), 3.36-3.52 (m, 2H), 3.86 (s, 3H), 4.35 (d, J/=1.5 Hz, 1H), 4.83 (d_,_ J=5.7THz,.
1H), 6.60 (d, J= 8.1Hz, 1H), 6.75 (d, /= 8.1Hz, 1H).

(8-Aza-1T-cyclopropylmethyl-4, Sa-epoxy-6B-hydroxy-3-methoxy-6c, 14a-.e’3thanomorphina _
n-8-yl)phenylmethanone (20)
_ @_40
b\,N N OH
_ .
OMe .

ERFHEZT. 17 (150 mg, 0.41 mmol) a)‘/"b OOAZ > (2.0 mL) BRI, KRBT, b
UIFNT X > (113 uL, 0.81 mmol) . &AL~/ 1 ) (94 uL, 0.81. mmol) #i0A. =iE
T 45 SMMBIHEL 7. RINRIC 4 M KBIES R AKBREMA T pHIO &L, Z ook
VATHIU . BREERES DU YA TERS, WERGLE., BENHERNES
RUTLC (26% 7 > E=FKIAS ) —)Ui2 BERLA = V10/200) THERBL . B _
¥1 183 mg (95%) EEAMRYE L L TH-E,

MS (ESD: m/z 473 [M+H]* o _
HR-MS (ESI): Calcd for 029H33N204 [M+H]*: 473.2440. Found: 473, 2460
IR (film, cm-t); 3423, 2920, 1638, 1096, 1061.

'H NMR (300 MHz, CDCls): & 0.00-0.07 (m, 2H), 0.32-0.47 (m, 2H), 0.71-0.90 (m, 2H), _
1.41-1.71 (m, 2H), 1.80-2.14 (m, 4H), 2.19-2.48 (m, 4H), 2.83 (dd, J = 4.8, 18.6 Hz, 1H),
3.15 (d, J=18.6 Hz, 1H), 3.22 (d, /= 11.1 Hz, 1H), 3.41 (dd, J= 2.7, 11.4 Hz, 1H), 3.88 (s,
3H), 4.36 (4, J= 1.8 Hz, 1H), 4.84 (br s, 1H), 6.63 (4, J= 8.1 Hz, 1H), 6.76 (d, /= 8.1 Hy,
1H), 7.34-7.63 (m, 5H). | |

13C NMR (75 MHz, CDCLy): 3 3.0, 4.5, 9.4, 23.9, 24.5,25.8, 36.7, 42.2, 48.2, 56.1, 56.4, 56.9,
58.6,59.9, 70.8, 94.2, 113.8, 119.5, 127.3, 127.7, 128.4, 1285, 128.9, 130.3, 130.8, 137.5,
141.8, 146.9, 173.7.
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1-(8-Aza-17-cyclopropylmethyl-4,50-epoxy-6p-hydroxy-3-methoxy-60,14a-ethano
morphinan-8-yl)-2-phenylethan-1-one (21) T

o
D\,N & OH
0

OMe

20 D EMBEITHEN, ﬁi’fl_’.f\/‘f*r)lz(l){tabﬁUE{I:J:L__)I/Y“IZTJI/ (106 uL, 0.81
mmol) Z Ly, 17 5EBILAY 134 mg (68%) A EAHRYE & LTAE,

MS (ESD): m/z 487 [M+H]* |

HR-MS (ESD): Caled for CaoHasNzOs [M+H]*: 487.2596. Found: 487.2586.

IR (film, cm-): 3408, 2938, 1637, 1390, 1098

'H NMR (300 MHz, CDCls): 5 0.04-0.17 (m, 2H), 0.41-0.57 (m, 2H), 0.73-0.86 (m, 1H),
0.88-1.03 (m, 1H), 1.35-1.48 (m, 1H), 1.51-1.70 (m, 3H), 1.70-1.90 (m, 2H), 2.16-2.31 (m,
3H), 2.42 (dt, J= 6.3, 12.6 Hz, 1H), 2.83 (dd, /= 4.8, 11.7 Hz, 1H), 3.12 (d, /= 18.3 Hz, 1H),
3.16 (dd, J= 2.1, 10.5 Hz, 1H), 3.48 (d, J= 10.5 Hz, 1H), 3.68 (d, /= 15.9 Hz, 1H), 3.81 (d,
J=15.9 Hz, 1H), 3.86 (s, 3H), 4.19 (s, 1H), 4.78 (d, J= 6.0 Hz, 1H), 6.59 (d, /= 8.1 Hz, 1H),
6.74 (d, /= 8.1 Hz, 1H), 7.19-7.34 (m, 3H), 7.44 (d, J= 7.2 Hz, 2H). |

13C NMR (75 MHz, CDCls): 5 3.0, 4.7, 9.3, 23.9, 24.5, 26.1, 36.0, 42.0, 44.0, 47.9, 53.7, 56.3,
57.1, 58.9, 60.4, 70.5, 93.9, 113.6, 119.4, 126.5, 128.3, 128.7, 128.9, 130.7, 135.3, 141.7,
146.7, 172.5. o

(8-Aza-17-cyclopropylmethyl-4,5a-epoxy-6p- hydroxy-3 methoxy 6a,14a-ethano
morphinan-8-yl)cyclopropylmethanone (22)
0
N
D\,N OH
‘ o}
‘OMe .
90 DEREIZREN, HIEA V1 NORD OIS 2 O7TORI ARV (78 ul,
0.81 mmol) £V, 1705 KB (LAY 168 mg (95%) & HAMRYE L L THE,

MS (ESI): m/z 437 [M+H]*

HR-MS (ESI): Caled for C26HasN204 [M+H]*: 437.2440. Found: 437.2447.
T2



IR (film, em1): 3423, 2923, 1618, 1425, 1099.

'H NMR (300 MHz, CDCls): 5 0.00-0.14 (m, 2H), 0.34-0.52 (m, 2H), 0.60-0.92 (m, 4H),
0.94-1.04 (m, 1H), 1.12-1.28 (m, 1H), 1.36-1.84 (m, 5H), 1.84-2.48 (m, 5H), 2.75 (dd, J= 4.5,
11.4 Hz, 1H), 3.09 (d, /= 18.6 Hz, 1H), 3.57 (dd, J= 2.1, 10.8 Hz, 1H), 3.80 (d, /= 10.8 Hz,
1H), 3.88 (s, 3H), 4.39 (d, /= 1.8 Hz, 1H), 4.80 (d, /= 6.6 Hz, 1H), 6.59 (d, J= 8.1 Hz, 1H),
6.75 (d, J= 8.1 Hz, 1H). 1H &R ZINF

°C NMR (75 MHz, CDCly): 8 3.4, 4.2, 7.1, 7.6, 8.3, 9.2, 13.8, 24.0, 24.4, 25.6, 36.2, 42.4,
47.8,54.1, 56.3, 58.7, 60.1, 70.6, 94.2, 113.6, 119.4, 128.9, 131.0, 141.7, 146.8, 174.9.

1-(8-Aza-17-cyclopropylmethyl- 4,5a-epoxy-6f-hydroxy-3-methoxy-6a., 14a-ethano
morphinan-8-yDheptanone (23)

i

By

» OH
0

B (@i

‘ OMe Co ‘
20 DERIFITHE D, TR TANORODITBIATY ) 1)) (126 pL, .0.81 mmol)

EAV, 1T HSRELEY (134 mg, 69%) & EQHRYEE L TER,

MS (ESD): m/z 481 [M+H]*

HR-MS (ESI): Caled for CasHa1N20O4 [M+H]*: 481.3066. Found: 481.3083.

IR (film, c): 3398, 2925, 1629, 1441, 1094.

*H NMR (300 MHz, CDCly): & 0.01-0.14 (m, 2H), 0.38-0.54 (m, 2H), 0.70-0.96 (m, 5H),
1.20-1.88 (m, 12H), 2.05 (dt, /= 5.4, 12.6 Hz, 1H), 2.16-2.48 (m, 6H), 2.70-2.86 (m, 1H),
8.10 (d, J/=18.6 Hz, 1H), 3.36-3.54 (m, 2H), 3.88 (s, 3H), 4.35 (d, J= 1.8 Hz, 1H), 4.79 (d, J
= 5.7 Hz, 1H), 6.60 (d, /= 8.1 Hz, 1H), 6.75 (d, /= 8.1 Hz, 1H). 1H @#a ¥

*C NMR (75 MHz, CDCL): 8 2.9, 4.6, 9.2, 14.0, 22.5, 23.8, 24.5, 25.5, 25.9, 28.9, 31.6, 35.7,
36.3, 42.0, 47.7, 54.0, 56.3, 56.8, 58.7, 60.2, 70.4, 94.0, 113.7, 119.3, 128.8, 130.8, 141.6,
146.8, 174.5. o | .
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1-(8-Aza-17-cyclopropylmethyl-4,50-epoxy-6p-hydroxy-3-methoxy-60;14a-ethano

P

(o]

morphinan-8-yl)octanone (24)
OH
OMe

20 DAFIEITHED, LA A IV ORD D IZHLF 7 ¥ /A b (138 uL, 0.81 mmol)
BV, 170 5RELAY (141 mg, 70%) & HEHRYE L L TEx, -

MS (ESI): m/z 495 [M+H]*

HR-MS (ESI): Caled for CsoH1N2Os [M+H]*: 495.3222. Found: 495.3210.

IR (film, cm): 3335, 2925, 1631, 1453, 1094,

H NMR (300 MHz, CDCls): 5 0.02-0.13 (m, 2H), 0.38-0.54 (m, 2H), 0.71-0.97 (m, 5H),
1.18-1.86 (m, 15H), 1.98-2.17 (m, 1H), 2.20-2.42 (m, 5H), 2.55-2.86 (m, 2H), 3.10 (d, J=
18.3 Hz, 1H), 3.38-3.54 (m, 2H), 3.87 (s, 3H), 4.35 (d, /= 1.5 Hz, 1H), 4.81 (d, J= 6.3 Hz,
1H), 6.59 (d, J= 8.1 Hz, 1H), 6.75 (d, /= 8.1 Hz, 1H).

13C NMR (75 MHz, CDCls): § 3.0, 4.5, 9.2, 14.0, 22.5, 23.8, 24.5, 25.5, 25.9, 29.1, 29.2, 31.7,
35.7, 36.2, 42.0, 47.7, 54.0, 56.3, 56.8, 58.7, 60.1, 70.4, 94.0, 113.7, 119.3, 128.7, 130.8,
141.6, 146.7, 174.6.

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-8-ethyl-3-methoxy-6a, 14a-ethanomorphinan-6p-

ol (26)
Bt

D\/N -OH
9]

O OMe

7NV BRETF KFIET VI =Y AU F A (21 mg, 0.55 mmol) % THF (2.0 mL) K
W& L. K. 19 (76.1 mg, 0.19 mmol) @ THF (1.0 mL) M#ZW-< 0 &M T L. iR
T 1 BMISHR L. SRHIT, BERTF)L. SIRIRES T ) U AKERED S < D EMA.
30 ABR L. KSHEEE T MEEE. BRERTRELZ. 5N RAERNESH T
TLC (25% 7 > EZTFHK/IAS /=7 oakibs = V10/100) THEEFRH L. RELESY
52 mg (71%) ZHEAMRYE &L THEE.

T4



MS (ESD: m/z 397 [M+H]*. o .

HR-MS (ESID): Caled for C24HasN20s [M+H]*: 397.2491. Found: 397.2482, -

IR (film, cm): 3398, 2928, 1501, 1443, 1092.

‘H NMR (300 MHz, CDCly): 8 0.06-0.16 (m, 2H), 0.42-0.68 (m, 3H), 0.76-0.92 (m, 1H), 1.11
(t, J=17.2 Hz, 3H), 1.22-1.34 (m, 2H), 1.38-1.69 (m, 3H), 2.16-2.49 (m, 5H), 2.56-2.70 (m,
2H), 2.86 (dg, J= 10.8, 7.5 Hz, 1H), 3.09 (dd, /= 3.6, 10.5 Hz, 1H), 3.10 (d, J= 18.0 Hz,
1H), 3.34 (d, /= 6.6 Hz, 1H), 8.87 (s, 38H), 4.33 (4, J=‘1.8 Hz, 1H), 6.566 (d, J= 8.1 Hz, 1H),
6.71(d, J=8.1Hz, 1H)., 1H@WENT B

8-Aza-8-benzyl-1 7—cyclopropylmethyl-4,5a-epoxy-3¢methoxy-6a, 14a-ethanomorphinan-6p
-0l (27) '

26 OTHIEICHEN. 20 5 RELSY 63 mg (656%) ZHEAMKRME L L THE~,

MS (ESD: m/z 459 [M+H]*

HR-MS (ESI): Calcd for CssHssN20s [M+H]*: 459.2647. Found: 459.2651.

IR (film, cm'): 3432, 2911, 1497, 1452, 1090.

'H NMR (300 MHz, CDCls): 8 0.00-0.12 (m, 2H), 0.32-0.50 (m, 2H), 0.65-0.92 (m 2H),
1.21- 140(m 1H), 1.42-1. 78 (m, 4H), 2.31-2.44 (m, 5H),267286(m 3H),316(d J=18.0
Hz, 1H), 8.20 (d, /= 11.7 Hz, 1H), 3.43 (d, /= 6.6 Hz, 1H), 3.88 (s, 3H), 4.11 (d, /= 11. 7 Hz,
1H), 4.29 (d, J= 1.8 Hz, 1H), 6.09 (d, J—TSHZ 1H), 6.73 (d, J= 7.8 Hz, 1H), 7.17-7.37 (m,
3H), 7.50 (d, /= 7.2 Hz, 2H).

13C NMR (75 MHz, CDCly): § 3.5, 3.9, 9.3, 22.6, 24.0, 25.5, 34.5, 43.7, 47.7, 53.8, 55.9, 56.4,
96.5, 58.0, 60.1, 70.6, 95.0, 113.7, 119.1, 126.5, 127.9, 128.5, 128.9, 132.3, 140.5, 141.7,
147.1,
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8-Aza-17 -cyclopropylmethy1-4,5a—epoxy-3-methoxy—8-(2-pheny1ethah—1-y1)-6a,14a-ethano

morphinan-6p-ol (28)
NP Y
N CH
0

OMe )
96 DA FRIEIZREVY, 21 75 BE(LEY) 35 mg (T1%) EHGMRMEL L THZ.

MS (EST): m/z 473 [M+H]*

HR-MS (ESI): Caled for CsoHs7N2Os [M+H]*: 473.2804. Found: 473.2785.

IR (film, cm-1): 3423, 2921, 1499, 1451, 1090.

1H NMR (300 MHz, CDCly): & 0.04-0.18 (m, 2H), 0.38-0.54 (m, 2H), 0.56-0.71 (m, 1H),
0.76-0.94 (m, 1H), 1.18-1.37 (m, 1H), 1.38-1.70 (m, 3H), 1.90-2.38 (m, 5H), 2.42-2.60 (m,
3H), 2.64 (dd, = 8.1, 10.8 Hz, 1H), 2.84 (d, J = 8.4 Hz, 1H), 2.87 (d, J = 6.6 Hz, 1H),
3.02-3.24 (m, 3H), 3.32 (d, /= 6.6 Hz, 1H), 3.86 (s, 3H), 4.30 (d, J= 1.8 Hz, 1H), 6.55 (d, J
= 8.1 Hz, 1H), 6.70 (d, J= 8.1 Hz, 1H), 7.11-7.41 (m, 5H). 1HBF=NT

13C NMR (75 MHz, CDCls): 8 3.6, 4.0, 9.2, 22.2, 23.9, 25.6, 34.0, 34.7, 43.7, 47.6, 50.6, 56.2,
56.3, 56.4, 57.9, 60.2, 70.6, 95.0, 113.5, 119.1, 125.6, 127.9, 128.6, 128.9, 132.4, 140.7,
141.7, 147.0.

8-Aza-8,17 -bis(cyclopropylmethyl)—_4,5a-epoxy—3—methoxy-6a,14a-ethanomorphinan—66-ol
(29) - -
o
AN
N OH
o}
OMe

26 MAREICHE. 22 25 RE(LAY 115 mg (90%) ZEAMRYE LT,

MS (ESI): m/z 423 [M+H]*

HR-MS (ESI): Caled for CasHzsN2Os [M+H]*: 423.2647. Found: 423.2643.

IR (film, cm-1): 3423, 2915, 1500, 1440, 1091.

1H NMR (300 MHz, CDCls): & 0.04-0.26 (m, 4H), 0.34-0.69 (m, 4H), 0.75-1.07 (m, 2H),
1.22-1.36 (m, 1H), 1.38-1.65 (m, 4H), 2.04 (dd, J= 7.5, 11.7 Hz, 1H), 2.18-2.42 (m, 41,

2.60-2.98 (m, 3H), 2.84 (dd, J= 5.4, 11.4 Hz, 1H), 3.10 (d, J=18.3 Hz, 1H), 3.24 (d, J=3.3
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Hz, 1H), 3.29 (d, J= 6.3 Hz, 1H), 3.87 (s, 3H), 4.37 (d, J= 1.8 Hz, 1H), 6.55 (d, /= 8.1 Hz,
1H), 6.71(d, J=8.1 Hz, 1H). . 1H B#lixh ¥ _ L

C NMR (75 MHz, CDCly): 8 1.7, 3.4, 4.1, 5.7, 9.1, 9.8, 22.4, 24.0, 25.5, 34.1, 43.8, 47.5,
53.7, 55.9, 56.0, 56.5, 57.9, 59.9, 70.5, 95.0, 113.6, 119.1, 128.4, 132.5, 141.7,.147.0:

8-Aza~17-cyclopropy1methyl-4,5a-epoxy-8-hepty1-3-methoxy-Goc,14a-ethanomorphinan—6[3

-ol (30} . ‘ o
NSV W

o]

OMe

- 26 DERBITHEY, 23 M S RELO 38 mg (62%) ZEHEMRGE &L TE-,

MS (ESI): m/z 467 [M+H]*

HR-MS (ESI): Calcd for C2eH4aN2O3 {M-+H]*: 467.3273. Found: 467.3261.

IR (film, cm'): 3417, 2924, 1502, 1443, 1092.

'H NMR (300 MHz, CDCls): 8 0.04-0.16 (m, 2H), 0.40-0.69 (m, 3H), 0.75-0.97 (m, 4H),
1.16-1.69 (m, 15H), 2.08-2.38 (m, 5H), 2.43 (d, J = 10.2 Hz, 1H), 2.53-2.71 (m, 2H),
2.72-2.85 (m, 1H), 3.09 (d, J= 18.3 Hz, 1H)_,. 3.32 (d, /= 6.3 Hz, 1H), 3.87 (s, 3H), 4.33 (s,
1H), 6.56 (¢, J= 8.1 He, 1H), 6.71 (4, /= 8.1 Hz, 1H). 1H BHENT

13C NMR (75 MHz, CDClLs): 5 3.4, 4.0,9.2,14.1, 22.0, 22.6, 23.9, 26.6, 27.3, 28.1, 29.3, 32.0,
34.2, 43.7, 47.8, 49.0,.55.9, 6.1, 56.4, 57.8, 60.1, 70.6, 95.2, 113.4, 119.0, 128.7, 132.6,
141.6, 147.0.

8-Aza-17-cyclopropylmethyl-4, So-epoxy-3-methoxy-8-octyl-6a, 14a-ethanomorphinan-6p-

ol (31)
5
' N OH
OMe

26 DERRIEIZHL., 24 DS RE(L A 17 mg (20%) ZHEMRYE &L TE-,

(i



MS (ESI):.m/z 481 [M+H]*

HR-MS (ESD): Caled for CaHsN2Os [M+H]*: 481.3430. Found: 481.3430.

IR (film, cm): 3408, 2923, 1502, 1453, 1092. :

1H NMR (300 MHz, CDCls): §0.03-0.16 -(m, 2H), 0.42-0.69 (m, 3H), 0.75-0.95 (m, 4H),
1.15-1.70 (m, 16H), 2.06-2.39 (m, 6H), 2.43 (d, J = 10.2 Hz, 1H), 2.54-2.69 (m, 2H),
2.71-2.86 (m, 1H), 2.99-3.11 (m, 1H), 3.09 (d, /= 18.3 Hz, 1H), 8.32 (d, J = 6.3 Hz, 1H),
3.87 (s, 3H), 4.33 (d, J= 1.2 Hz, 1H), 6.56 (d, /= 8.1 Hz, 1H), 6.61 (d, /= 8.1 Hz, 1H).
15C NMR (75 MHz, CDCls): 5 3.4, 4.0, 9.2, 14.1, 22.0, 22.6, 23.9, 25.7, 27.3, 28.1, 29.4, 29.6,
31.9, 34.2, 43.8, 47.6, 49.0, 56.0, 56.1, 56.5, 57.8, 60.1, 70.6, 95.2, 113.4, 119.0, 128.7,
132.6, 141.7, 147.0. | |

8-Aza-17-cyclopropylmethyl-4,50.- epbxy- 3-methoxy-8-methyl-6a,14a-ethanomorphinan-6
B-ol (25)

Me\
D\/N "N on
S

CMe
7L L EFE . 17 (100 g, 0.27 mmol) @ DMF (1.0 mLy Mg, I LA F L (20.3
WL, 0.33 mmol) & 5EEH U 74 (113 mg, 0.81 mmol) EMNA T 70 pR##E L. R IR
UK ENAT, 7 OOdVATHE L, ARBERET N 0 ATERS. REBHKL
- MONERAERMESDAFNAIIAIORRT T T4 — Gg, 7OORNVLAS2E% T
SESTFKIAY = aOEkN S = 1/10/200 gradient) THHEEEH L RELEH 97.1
mg (90%) & WEFERUE L TR, - | |

MS (ESD): m/z 383 [M+H]*

HR-MS (ESD): Caled for C2sHsN2Os [M+H]*: 383.2335. Found: 383.2332.

IR (film, cm-): 3376, 2926, 1508, 1453, 752.

iH NMR (400 MHz, CDCls): § 0.06-0.20 (m, 2H), 0.43-0.66 (m, 3H), 0.85-0.99 (m, 1H),

1.22-1.39 (m, 2H), 1.43-1.56 (m, 1H), 1.58-1.65 (m, 1H), 1.75 (dt, J = 6.3, 13.3 Hz, 1H),

2.15 (dd, J= 7.7, 12.7 Hz, 1H), 2.23 (dd, J= 6.6, 18.3 Hz, 1H), 2.32 (dt, J= 3.7, 12.4 Ha,

1H), 2.42 (s, 3H), 2.47-2.63 (m, 2H), 2.71 (dd, J= 5.2, 11.7 Hz, 1H), 3.12 (4, J= 18.3 Hz,

1H), 3.29 (dd, 7= 3.1, 11.1 Hz, 1H), 3.45 (d, J= 6.6 Hz, 1H), 3.89 (5, 3H), 4.36 (d, J= 1.9

Hz, 1H), 6.59 (d, J= 8.1 Hz, 1H), 6.73 (d, J= 8.1 Hz, 1H). 1H&HMENT

15C NMR (100 MHz, CDCls): 5 2.6, 4.9, 8.9, 20.2, 23.5, 25.5, 34.1, 37.0, 44.2, 47.2, 54.,
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56.3, 56.5, 59.8, 60.2, 70.3, 95.0, 113.7, 119.3, 128.3, 132.6, 141.9, 147.0.

1-(8-Aza-17-cyclopropy1methy1-4,5a-epoxy-3,6]3-dihydroxy—6a, l4a-ethanomorphinan-8-
ylethan-1-one (32) '

Ac\

D\,N OH
Ok .
O OH
18 DAMIEITHEN, 19 7 5 RIS 199 mg (34%) é,mé{m%%& LTk, oh
DOFEEE TFIVIEIR (2.0 mL) 1T @100 T 7— ZJl/T/@ (22 mg)’ %ﬂﬂx*{lﬁ{hb #*

BILAMO @)-10-5> 7 7 —Z k> (SYK-91) #1&/=,

32:

MS (ESI): m/z 397 [M+H]* _

HR-MS (ESI): Caled for CasHagN20Q4 [M+H]*: 397.2127. Found: 397.2132.

IR (film, cm1): 8251, 2926, 1633, 1404, 754. | | -

'H NMR (300 MHz, CDCls): 3 0.01-0.14 (m, 2H), 0.39-0.54 (m, 2H), 0.70-0.98 (m, 3H),
1.40-1.83 (m, 4H), 2.10 (s, 3H), 2.20-2.48 (m, 5H), 2.68-2.81 (m, 1H), 3.13 (d, J= 18.3 Hz,
1H), 3.40-3.57 (m, 2H), 4.38 (s, 1H), 4.81 (d, J= 6.3 Hz, 1H), 6.51 (d, J= 8.1 Hz, 1H), 6.73
(d, /= 8.1 Hz, 1H). 1H&#xNT

SYK-91:

mp (dec.): 175-177°C

Anal. Caled for CasH2sN204+ CSA-2H:0: C, 59.62; H, 7.28; N, 4.21. Found: C, 59. 83 H,
7.29; N, 4.18. ‘ *

(8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3,68 -dihydroxy-6c., 14a-ethanomorphinan-8-yl)
phenylmethanone (33)
O~
‘B\,N N OH
0.
OH

SYK-75 O& ﬁkfﬁ BV, 20 ﬁsbi%ﬂﬁ{t‘*% 21 mg (73%) %;U%@Jﬁ@iﬁ (SYK-258)
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157z,

33

MS (ESI): m/z 459 [M+H]*

HR-MS (ESI): Calcd for CosHaiN204 [M+H]*: 459.2283. Found: 459.2267.

IR (film, cm): 3397, 2923, 1638, 1381, 1090.

1H NMR (300 MHz, CDz0D): & 0.00-0.14 (m, 2H), 0.34-0.50 (m, 2H), 0.74-0.98 (m, 2H),
1.35-1.54 (m, 1H), 1.54-1.70 (m, 1H), 1.74-1.98 (m, 2H), 2.10-2.59 (m, 5H), 2.77-2.90 (m,
1H), 3.05-3.24 (m, 2H), 3.43 (4d, J= 5.4, 11.1 Hz, 1H), 4.28 (, J= 1.8 Hz, 1H), 4.83 (4, J=
5.4 Hz, 1H), 6.49 (d, J= 7.1 Hz, 1H), 6.64 (d, J= 7.1 Hz, 1H), 7.40-7.64 (m, 5H). 2H %l
any R

SYK-258:
mp (dec.): 205-209 °C o
Anal Caled for Cst3oN204 HCI *1.5H20: C 64. 42 H 6. 56 N 5.37. Found: C, 64 50; H,

6.39; N, 5.66.

1- (8 Aza-17- cyclopropylmethyl 4 5oc-epoxy 3 ,6p- dlhydroxy-ﬁa,14u—ethanomorph1nan 8
yl) 2-phenylethan-1-one (34)

Bn

OH
0

O(zo

: . OH
SYK-75 DERRIEIZTEN, 21 bz%%ﬁﬂf*% 17 mg (54%) BILUFOEEE (SYK-254)

E1H7Z,

34:

MS (ESI): m/z 473 [M+H]*

HR-MS (ESI): Caled for C2oH3aN204 [M+H]*: 473.2440. Found: 473.2435.

IR (film, cm): 3442, 2917, 1638, 1405, 1091.

H NMR (300 MHz, CDCls): 8 0.03-0.20 (m, 2H), 0.40-0.59 (m, 2H), 0.76-1.04 (m, 2H),
1.24-1.44 (m, 2H), 1.48-1.77 (m, 3H), 1.81-1.98 (m, 1H), 2.22-2.46 (m, 4H), 2.78 (dd, J= 4.8,
11.7 Hz, 1H), 3.10 (d, J'= 18.6 Hz, 1H), 3.21 (dd, /= 2.4, 10.8 Hz, 1H), 3.49 (d, J= 10.8,

80



1H), 3.68 (d; J= 15.6 Hz, 1H), 3.86 (d, /= 15.6 Hz, 1H), 4.10 (s, 1H), 4.74 (4, J= 6.9 Hz,
1H), 6.45 (d, J= 7.8 Hz, 1H), 6.61 (d, J/= 7.8 Hz, 1H), 7.18-7.37 (m, 3H), 7.44 (d, /= 7.2 Hz,
2H). 1H&#z2NnT

SYK-254:

mp (dec.): 203-204 °C _

Anal. Caled for 029H32N204'HCI°3.6H20: C, 60.69; H, 7.06; N, 4.88. Found: C, 60.46; H,
6.78; N, 4.65. | |

(8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3,6B-dihydroxy-6e,140-ethanomorphinan-8-yl)
cyclopropylmethanone (35)
0 ‘
N -
b\,N OH
o)

OH _
SYK-75 ORIV, 22 0 S HREEED 27 mg (70%) BLUAFDIEEE (SYK-255)
Y ‘

35:

MS (ESI): m/z 423 [M+H]*

HR-MS (EST): Caled for CzsHaiN204 [M+H]*: 423.2283. Found: 423.2282.

IR (film, cm!): 3368, 2919, 1638, 1422, 1322.

'H NMR (300 MHz, CDsOD): § 0.01-0.18 (m, 2H), 0.38-0.98 (m, 7H), 1.05-1.22 (m, 1H),
1.35-1.50 (m, 1H), 1.54-1.86 (m, 4H), 2.03-2.41 (m, 4H), 2.47 (dd, 7= 5.4, 11.4 Hz, 1H),
2.77 (dd, J= 4.5, 11.4 Hz, 1H), 3.07 (d, /= 18.3 Hz, 1H) 3.60 (dd, J= 2.1, 10.8 Hz, 1H),
3.74 (d, J=10.8 Hz, 1H), 4.30 (d, /= 1.8 Hz, 1H), 4.76 (d, J= 6.6 Hz, 1H), 6.45 (d, J= 8.1
Hz, 1H), 6.62 (d, J=8.1 Hz, 1H). 2H #flzh 7

SYK-255:

mp (dec.): 213-214 °C

Anal Caled for CesHaoN204-1.7HCI-0.2H:0: C, 61.52; H, 6.63; N, 5.74. Found: C, 61.55; H,
6.41; N, 5.59.
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1-(8-Aza-1 7-cyclopr0pjrlmethy1-4', 5a-epoxy-3,6B-dihydroxy-6o,14a-ethanomorphinan-8-

yDheptan-1-one (36)
H_\_éo
AN
N OH

O

OH .
SYK-75 D RRILEICHELY. 23 7 5 EELEY 25 mg (51%) BLUEDEBE (SYK-252)

%?‘%’f&o

36:

MS (ESI): m/z 467 [M+H]*

HR-MS (ESI): Caled for CasHasN2O4 [M+H]*: 467.2909. Found: 467.2901.

IR (film, cmY): 8423, 2924, 1627, 1459, 1090.

1H NMR (300 MHz, CDsOD): 8 0.01-0.16 (m, 2H), 0.37-0.53 (m, 2H), 0.74-0.97 (m, 5H),
1.28-1.75 (m, 12H), 2.05 (dt, J= 5.1, 9.3 Hz, 1H), 2.19-2.47 (m, 6H), 3.70 (dd, J= 4.8, 11.7
Hz, 1H), 3.07 d, J= 18.3 Hz, 1H), 3.40-3.52 (m, 2H), 4.25 (d; /= 1.5 Hz, 1H), 4.76 (d, J=
6.9 Hz, 1H), 6.45 (d, J= 8.1 Hz, 1H), 6.62 (d, J=8.1 Hz, 1H). 2H @flanh T

SYK-252:

mp (dec.): 181-187°C

Anal Caled for CosHssN2Q4+ 1.8HCLE: 0.7H20: C, 61.72; H, 7.62; N, 5.14. Found: C, 61.67; H,
7.32; N, 5.15.
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1-(S-Aza-17-cycIopropylmethyl-4,5a—epoxy-3,6|3-dihydroxy—6a,14on-ethanomorphinan-8-

yhoctan-1-one (37) -
' 1\—\_40

/—'XN

\— OH
s
O OH
SYK-75 D& BIRICHEN, 24 i SR AY 25 mg (51%) BIOT OB (SYK-253)
1877,

37:

MS (ESI): m/z 481 [M+H]*

HR-MS (ESI): Caled for C2oHuiN204 [M+H]*: 481.3066. Found: 481.3063.

IR (film, cm%); 3270, 2925, 1631, 1404, 1091,

'H NMR (300 MHz, CD:0D): 5 0.01-0.16 (m, 2H), 0.38-0.52 (m, 2H), 0.74-0.96 (m, 5H),
1.21-1.51 (m, 10H), 1.53-1.75 (m, 5H), 2.05 (dt, J/ = 5.4, 12.6 Hz, 1H), 2.18-2.47 (m, 5H),
2.71 (dd, J=4.5, 11.1 Hz, 1H), 3.18 (d, J= 18.1 Hz, 1H), 3.37-3.52 (m, 2H), 4.26 d, J=1.2
Hz, 1H), 4.76 (d, J= 6.6 Hz, 1H), 6.46 (d, /= 7.8 Hz, 1H), 6.63 (d, /= 7.8 Hz, 1H). 2H# :
aENg '

SYK-253:

mp (dec.): 169-170°C
Anal. Caled for CosHaoN204° 1.3HCI-0.7H20: C, 60 69; H, 7 06; N, 4.88. Found: C, 60.46; H,‘
6.78; N, 4.65. '

8-Aza-17-cyclopropylmethy1—4,5a—epoxy-S-methyl-Ga,14a—ethanqmorphinan-3,6}3-_diol (38)

OH
SYK-75 ODERREITHE, 25 D5 REEAY) 78.2 me (87%) B LU EDERE (SYK-76) % -

iz,

38:

MS (ESI): m/z 369 [M+H]*
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HR-MS (ESD): Caled for C22H2sN203 [M+H]*: 369.2178. Found: 369.2163.

IR (film, cm1): 3368, 2923, 1610, 1459, 752. |

1H NMR (300 MHz, CDsOD): § 0.04-0.20 (m, 2H), 0.37-0.65 (m, 3H), 0.82-0.98 (m, 1H),
1.20-1.39 (m, 1H), 1.43-1.62 (m, 1H), 171 (dt, J = 6.3, 13.1 Hz, 1H), 2.07-2.24 (m, 2H),
2.29 (dt, J= 3.5, 12.3 Hz, 1H), 2.38 (s, 3H), 2.41-2.60 (m, 3H), 2.66 (dd, J= 4.9, 11.4 He,
1H), 3.08 (4, J= 18.3 Hz, 1H), 3.28 (dd, J= 3.3, 10.8 Hz, 1H), 3.41 (d, J= 6.6 Hz, 1H), 4.40
(d, J= 1.6 Hz, 1H), 4.78 (br s, 1H), 6.51 (d, J= 8.0 Hz, 1H), 6.72 (d, J/= 8.0 Hz, 1H). 2H
BuEnd

130 NMR (75 MHz, CDsOD): & 2.6, 4.8, 8.9, 20.0, 23.4, 25.0, 34.0, 37.0, 44.2, 47.3, 54.7,
56.3, 59.7, 60.4, 70.6, 94.8, 117.6, 119.8, 127.4, 132.2, 137.7, 145.4.

SYK-76: ‘

mp (dec.): 223-225 °C

Anal, Caled for CzzHzsN20s-2HCL-H20: C, 57.52; H, 7.02; N, 6.10. Found: C, 57.38; H,
6.94; N, 6.13.

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-8-ethyl-60, 14a-ethanomorphinan-3,68-diol (39)

OH
SYK-75 DA RRIEIZHEV, 26 55 RE(LEY 53 mg (79%) BRUTOEERE (SYK-116)
w187z, | | B -

39:

MS (ESI): m/z 383 [M+H]*

HR-MS (ESI): Caled for CesHaN203 [M+H]*: 383.2334. Found: 383.2317.

IR (film, cm-?): 3386, 2917, 1459, 1091, 1000.

'H NMR (300 MHz, CDCl3): § 0.03-0.16 (m, 2H), 0.37-0.65 (m, 3H), 0.73-0.90 (m, 1H), 1.07
(t, J= 6.6 Hz, 3H), 1.16-1.64 (m, 5H), 2.08-2.65 (m, 7H), 2.75-2.85 (m, 1H), 2.97-3.16 (m,
2H), 3.29 (d, J= 6.3 Hz, 1H), 4.30 (s, 1H), 6.46 (d, /= 8.1 Hz, 1H), 6.70 (d, /= 8.1 Hz, 1H).
2H Bflany

13C NMR (75 MHz, CDCls): 8 3.1, 4.2, 9.2, 13.5, 21.7, 24.0, 25.0, 33.9, 43.2, 43.9, 47.5, 55.8,

56.3, 57.8, 59.7, 70.8, 94.5, 118.0, 119.6, 126.7, 131.9, 138.6, 145.9.
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SYK-116:

mp (dec.): 198-199 °C

Anal, Caled for Ce2aHaoN=204- 2HCI- 1.2H50: C, 57.91; H, 7.27; N, 5.87. Found: C, 57.97; H,
7.14; N, 5.73,

8-Aza-8-benzyl-17-cyclopropylmethyl-4, Sa-epoxy-6a, 14a-ethanomorphinan-3,68-diol (40)

A’@_\N ‘OH

o]

OH
SYK-75 D &FHIRIZHE, 27 5 5 FEL S 53 mg (87%) BITEOEREE (SYK-156)

B, '

40;

MS (ESD: m/z 445 [M+H]*

HR-MS (ESI): Caled for CasHssN20s [M+H]*: 445.2491. Found: 445.2489.

IR (film, cm-Y); 3398, 2916, 1457, 1323, 1089,

‘H NMR (300 MHz, CDsOD): § 0.01-0.12 (m, 2H), 0.31-0.48 (m, 2H), 0.67-0.88 (m, 2H),
1.20-1.35 (m, 2H), 1.42-1.58 (m, 2H), 1.69 (dt, /= 6.6, 12.3 Hz, 1H), 2.24-2.45 (m, 4H),
2.64-2.82 (m, 3H), 3.13 (d, /= 18.0 Hz, 1H), 8.22 (d, J=12.3 Hz, 1H), 3.44 (d, J= 6.6 Hz,
1H), 4.16 (d, /= 1.8 Hz, 1H), 4.23 (d, /= 12.0 Hz, 1H), 6.66 (d, /= 8.1 Hz, 1H), 6.61 (d, J=
8.1 Hz, 1H), 7.18-7.32 (m, 3H), 7.51 (d, /= 7.2 Hz, 2H). 2H Bl@I= N

C NMR (756 MHz, CDsOD): & 4.1, 4.5, 10.3, 23.4, 24.9, 25.9, 36,0, 45.1, 49.1, 55.0, 57.3,
57.8,60.0, 61.3, 71.3, 95.5, 118.6, 120.3, 127.5, 128.9, 130.0, 133.1, 140.8; 142.1, 147'8.

SYK-156:

mp (dec.): 205-207 °C

Anal. Caled for CasHzN203-2HCL: C, 64.99; H, 6.62; N, 5.41. Found: C, 64.95; H, 6.77; N,
5.18.
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8-Aza-17-cyclopropylmethy1~4,5oc-epoxy-8-(2-pheny1ethan—l-yl)-6a,14a-ethanomoi'phinan
-3,6p-diol (41) | '

D\/N e OH

OH
SYK-75 D& IEIZE. 28 73352%%5‘{5%% 24 mg (72%) BLIOFDOHEER (SYK-167)

157z,

41: .

MS (ESD): m/z 459 [M-+H]*

HR-MS (ESI): Caled for CeeHasN2Os [M+H]*: 459.2647. Found: 459.2643.

IR (film, cmY): 3423, 2916, 1458, 1138, 1090.

1] NMR (300 MHz, CDsOD): 8 0.04-0.18 (m, 2H), 0.35-0.52 (m, 2H), 0.56-0.72 (m, 1H),
0.74-0.92 (m, 1H), 1.14-1.34 (m, 1H), 1.36-1.70 (m, 3H), 2.10-2.42 (m, 4H), 2.44-2.65 {m,
4H), 2.76-3.16 (m, 2H), 3.18-3.22 (m, 3H), 3.40 (d, J= 6.6 Hz, 1H), 4.16 (d, J= 1.8 Hz, 1H),
6.42 (d, J= 8.1 Hz, 1H) 6.57 (d, J=8.1 Hz, 1H), 7.06-7.40 (m, 5H). 2H BRAENT

13C NMR (75 MHz, CDsOD): 8 3.7, 5.0, 10.0, 22.8, 24.7, 25.9, 35.5, 35.6, 45.3, 47.8, 52.4,
56.8, 57.7, 60.0, 60.9, 71.2, 95.4, 118.7, 120.2, 126.7, 127.2, 129.0, 130.0, 133.1, 141.1,
142.1, 147.8.

SYK-157:

mp (dec.): 192-194 °C .

Anal Caled for C2eH24N2032HC1-1.18H20: C, 63.01; H, 6.99; N, 5.07. Found: C, 62.77; H,
6.69; N, 4.99. '

8-Aza-8,17-bis(cyclopropylmethyl)-4,50-epoxy-6a, 14c-ethanomorphinan-3,68-diol (42)

>
P Lo

o

OH
SYK-91 OFRIEICHVY. 290 5 RELEY 44 mg (92%) BLEED &)-10-8 7 7—
AV R (SYK-155) %187,
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42: :

MS (ESI): m/z 409 [M+H]J*

HR-MS (ESD): Caled for CesHzaN20s [M+H]*: 409.2491. Found: 409.2490.

IR (film, cm™): 3857, 2917, 1610, 1460, 1135.

'H NMR (300 MHz, CD3;0D): 5 0.05-0.30 (m, 4H), 0.34-0.71 (m, 4H), 0.74-0.91 (m, 1H),
0.94-1.10 (m, 1H), 1.14-1.82 (m, 1H), 1.37-1.68 (m, 4H), 1.99 (dd, J= 7.5, 11.4 Hz, 1H),
2.10-2.44 (m, 4H), 2.50-2.74 (m, 3H), 2.93 (dd, J = 5.4, 11.4 Hz, 1H), 3.07 (d, /= 18.0 Hz,

1H), 3.14 (dd, J=3.6, 10.5 Hz, 1H), 3.36 (d, J= 6.6 Hz, 1H), 4.22 (d, J= 2.1 Hz, 1H), 6.43
(d, J=8.1Hz, 1H), 6.58 (d, J= 8.1 Hz, 1H). 2H @@= n7 _
'2C NMR (75 MHz, CD:0D): 8 2.2, 3.7, 5.0, 6.4, 10.0, 10.7, 22.9, 24.7, 25.9, 35.6, 45.3, 48.8,
55.2, 56.8, 57.3, 60.1, 60.9, 71.2, 95.5, 118.6, 120.2, 127.4, 133.2, 140.7, 147.7.

SYK-155:

mp (dec.): 198-199 °C

Anal. Caled for C25H32N203'2CS_A' 1.8H:0: C, 59.69; H, 7.52; N, 3.09. Found: C, 59.66; H, .
7.49; N, 3;02.

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-8-heptyl-6a, l4a-ethanomorphinan-3,68-diol (43)

;_:q\ﬁ“ -on

T : OH : :
SYK-75 OBRIEIZHE,. 80 1 S REL AW 23 mg (64%) BILUEDHERE (SYK-162)

=187,

43: _

MS (ESID): m/z 453 [M+H]*

HR-MS (ESI): Caled for CesHaiN20s [M+H]+: 453.3117. Found: 453.3123.
IR (film, cm1); 3291, 2923, 1462, 1324, 1148. ,
'H NMR (300 MHz, CD;0D): & 0.06-0.20 (m, 2H), 0.40-0.70 (m, 3H), 0.76-0.97 (m, 4H), -
1.13-1.71 (m, 14H), 2.15-2.45 (m, 6H), 2.50-2.65 (m, 2H), 2.75-2.80 (m, 1H), 2.99 (dd, J=
3.3, 10.2 Hz, 1H), 3.07 (d, /= 18.3 Hz, 1H), 3.30 (d, /= 6.6 Hz, 1H), 4.18 (d, J= 1.8 Hz,
1H), 6.43 (d, J= 8.1 Hz, 1H), 6.58 (d, /= 8.1 Hz, 1H). 2H @B#ljlxh
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13C NMR (75 MHz, CDCls): 8 3.4, 4.0, 9.2, 14.1, 21.9, 22.7, 23.9, 25.2, 27.3, 28.2, 29.3, 32.0,
34.0, 43.8, 47.7, 49.0, 56.0, 56.0, 58.1, 60.1, 70.8, 94.9, 117.6, 119.7, 127.3, 132.0, 138.0,
145.6. : ’ ' o

SYK-162:

mp (dec.): 198-199 °C

Anal Caled for C2sHaoN203: 2HCI-0.1H20: C, 63.77; H, 8.07;'N, -5.31. Found: C, 63.67; H,
8.06; N, 5.34.- ' : ‘ S .

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-8-octyl-6a,14a-ethanomorphinan-3,6p-diol (44)

Ao L om

Q

OH
SYK-75 DAREIZHLY, 81 5 EBLAY 15 mg (91%) BLUAZOEEE (SYK-239)

ok =

44:

MS (ESI): m/z 467 [M+H]*

HR-MS (ESI): Caled for C2oHasN203s [M+H]*: 467.3273. Found: 467.3272.

IR (film, cm-Y): 3368, 2923, 1460, 1323, 1092.

IH NMR (300 MHz, CD30D): § 0.06-0.21 (m, 2H), 0.40-0.71 (m, 3H), 0.75-0.97 (m, 4H),
1.10-1.72 (m, 15H), 2.14-2.44 (m, 7H), 2.51-2.67 (m, 2H), 2.75-2.91 (m, 1H), 8.07 (d, J=
18.3 Hz, 1H), 3.09 (dd, /= 3.3, 10.2 Hz, 1H), 3.40 (d, /= 6.3 Hz, 1H), 4.17 (d, /= 2.1 Hz,
1H), 6.42 (d, J=8.1 Hz, 1H), 6.57 (d, J= 8.1 Hz, 1H). 2H AN T

13C NMR (75 MHz, CDCls): 3 3.4, 4.0, 9.2, 14.1, 21.8, 22.7, 23.9, 25.1, 27.4, 28.2, 29.5, 29.7,
31.9, 33.9, 43.9, 47.6, 49.1, 56.0, 56.1, 58.5, 60.1, 70.6, 94.5, 118.2, 119.6, 126.5, 131.8,
139.2, 146.3. ‘ '

SYK-239:

mp {dec.): 1563-155 °C

Anal Caled for CaaH42N20s: 2HCL-0.01H:20: C, 64.53; H, 8.22; N, 5.19. Found: C, 64.53; H,
8.24; N, 5.45. - o
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14B-Amino-17-cyclopropylmethyl-4,5a-epoxy-3-hydroxymorphinan-6-one (45)

b\,N - NH,

3
o ©

18 @ﬂ*ﬁlﬁiﬁizms,‘ 75 5 RELEY) 48.4 mgl(50%). BLOFOEBIE (SYK-77) Z1R7z.

45: _

MS (ESD): m/z 363 [M-+Na]* |

HR-MS (ESI): Calcd for CzoHz4NsNaOs [M+Nal*: 363.1685. Found: 363.1694.

IR (KBr, cm-)): 3429, 1725, 1608, 1143, 801. |

'H NMR (400 MHz, CDCls): & 0.08-0.19 (m, 2H), 0.46-0.57 (m, 2H), 0.82.0. 93'(m .lH)
1.47-1.55 (m, 1H), 1.66-1.84 (m, 2H), 2.08-2.24 (m, 2H), 2.29-2.54 (m, 4H), 2.73 (dd, J= 4.3,
11.6 Hz, 1H), 2.98-3.11 (m, 3H), 4.87 (s, 1H), 5.50 (br s, 2H), 6.56 (d, J= 8.1 Ha, 1H), 6.66
(d, J= 8.1 Hz, 1H). 3HEAzNT

5C NMR (100 MHz, CDCly): 8 3.8, .9, 9.5, 22.1, 29.7, 817, 86.7, 44.0, 50.4, 53.1, 59.6,
62.7,89.9, 118.7, 119.9, 124.0, 129.1, 139.8, 144.0, 211.1,

SYK-77:

mp (dec.): 231-233 °C

Anal Caled for CaoH24N203-2HC1- H20: C, 56.63; H, 6.46; N, 6.60. Found: C, 56.56; H,
6.70; N, 6.37.

8-Aza-17-cyclopropylmethyl-7,8-dehydro-4,5c-epoxy-6a, 140 ethanomorphinan-3,68-diol
(46)
AN W
o)

. -

OH

16 ODAEEYLL{;EM 45 ﬁsbﬁ%ﬁﬂ%% 42.1 mg (23%) ;F:J:U’E-O)iﬁ%-% (SYK-328) ®
"z,

46:
MS (ESD: m/z 353 M+H]*
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HR-MS (ESI): Caled for CaiHasN203 [M+H]*: 353.1865. Found: 353.1861.

IR (KBr, cm't); 3298, 1630, 1606, 1500, 1460, 1324, 1126, 799.

1H NMR (400 MHz, CDs0D): & 0.10-0.22 (m, 2H), 0.48-0.61 (m, 2H), 0.70-0.93 (m, 2H),
0.94-1.15 (m, 1H), 1.49-1.58 (m, 1H), 1 63-1.84 (m, 2H), 2.27-2.48 (m, 4H), 2.53 (dd, /= 2.9,
9.7 Hz, 1H), 2.68 (dd, J = 2.6, 94Hz 1H), 8.22 (4, J= 18.3 Hz, 1H), 3.67 (d, J= 6.7 Hz,

1H), 4.25 (d, J= 2 1 Hz, 1H), 6. 53 (d J=8.1 Hz, 1H), 6. 65 (d J=8.1 Hz, IH), 8.07 (s, 1H).

2H BRI=hg

13C NMR (100 MHz, CD3OD): § 3.9, 5.0, 9.7, 10.3, 22.8, 25.2, 27.4, 35.7, 44.7, 59.3, 61.3,
65.0, 77.0, 93.6, 118.6, 121.5, 127.8, 133.3, 140.2, 148.4, 173.9. |

SYK—328:

mp (dec ): 230-233°C

Aua] Calcd for 021H24N203 HCl 1.8H=20: C, 59. 90 H, 6. 83 N 670 Found C, 59 87 H,
6.84; N, 6. 65

N1 7-Cyclopropylmei:hyl-4,5a-epoxy-6,6~ethy1enedioxy-3_~n‘1lethoxy-_m01jphinan— 14B-yD)
acetamide (47) | '

OMe
19 DEMFITHE, 12 D 5 RE(LESY 42.2 mg (74%) & EEMRYE E L THEE,

MS (ESI): m/z 441 [M+H]*

HR-MS (ESI): Calcd for CesHasN20s [M-+H]*: 441.2390. Found: 441.2385.

IR (film, cml): 2957, 1648, 1504, 1059, 754,

IH NMR (400 MHz, CDCl): 5 0.02-0.17 (m, 2H), 0.41-0.56 (m, 2H), 0.71-0.85 (m, 1H),
1.34-1.47 (m, 1H), 1.47-1.60 (m, 2H), 1.87-2.19 (m, 3H), 2.07 (s, 3H), 2.22-2.40 (m, 2H),
2.44-2.56 (m, 2H), 2.61 (dd, J= 4.5, 11.9 Hz, 1H), 2.98 (d, /= 18.2 Hz, 1H), 3.75-3.84 (m,
1H), 3.84-3.96 (m, 2H), 3.87 (s, 3H), 4.01-4.10 (m, 1H), 4.13-4.23 (m, 1H), 4.65 (s, 1H), 5.92
(br s, 1H), 6.61 (d, /= 8.2 Hz, 1H), 6.75 (d, /= 8.2 Hz, 1H).

130 NMR (100 MHz, CDCls): § 3.6, 3.7, 9.6, 21.8, 24.9, 25.1, 30.1, 30.2, 44.0, 47.5, 56.4,
57.1, 568.2, 59.3, 64.8, 66.4, 93.2, 108.5, 113.5, 118.2, 125.8, 129.5, 142.3, 145.9, 170.2.
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17-Cyclopropylmethyl-4,5oc-epoxy-14B-ethy1ami110-3-methoxymorphinan-6-one ethylene
acetal (48)

00J

OMe
26 DEHIEITHENS, 47 2> 5 REEE 30.9 mg (76%) ZIEEWRYE & L Tox,

MS (ESI): m/z 427 [M+H]* o o

HR-MS (ESI): Caled for CesHasNzO4 [M+H]j*: 427.2597. Found: 427.2588.

IR (film, em): 2963, 1503, 1442, 1062, 685.

'H NMR (400 MHz, CDCls): 8 0.05-0.17 (m, 2H), 0.40-0.57 (m; 2H), 0.73-0.84 (m, 1H), 1.14
{t, J=17.0 Hz, 3H), 1.23-1.48 (m, 3H), 1.55-1.66: (m, 1H), 2.01-2.21 (m, 2H), 2.22-2.45 (m,
5H), 2.49-2.62 (m, 2H), 2.74 (br s, 1H), 3.00 (d, /= 18.0 Hz, 1H), 8.35 (d, /= 4.8 Hz, 1H),
3.73-3.82 (m, 1H), 3.86 (s, 3H), 3.87-3.96 (m, 1H), 4.01-4.10 (m, 1H), 4:13-4.23 (m, 1H),
4.63 (s, 1H), 6.57 (d, J=8.2 Hz, 1H), 6.71 (d, J= 8.2 Hz, 1H),

13C=NMR (100 MHz, CDCls): & 3.3, 4.0, 9.7, 15.9, 22.1, 23.8, 29.2, 29.5, 35.4, 44.3, 48.3,
95.1, 55.6, 56.5, 59.4, 64.8, 66.3, 94.1, 109.2, 113.1, 117.8, 125.9, 131.8, 142.1, 146.2. .

N(17-Cyclopropylmethyl—4,5a-epqu-3—methoxy-6-oxomorphinan-14B-y1) acetamide (49)

D\,N "NH
o 0
OMe
T DERIEITHE. 47 2 5 RE(L Y 57.9 mg (95%) ZHEAMRYE &L THE-,

MS (ESD: m/z 397 [M+H]*
HR-MS (ESI): Calcd for CasH3zsN20,4 [M+H]*: 397.2127. Found: 397.2125,

IR (film, em1): 2928, 1720, 1660, 1504, 752.

' NMR (400 MHz, CDCl3): 8 0.11-0.22 (m, 2H), 0.50-0.64 (m, 2H), 0.77-0.92 (m, 1H),
1.51-1.60 (m, 1H), 1.72-1.85 (m, 1H), 1.97-2.21 (m, 4H), 2.10 (s, 3H), 2.32 (dd, /= 6.8, 12.7
Hz, 1H), 2.45 (dd, J= 6.4, 12.7 Hz, 1H), 2.60 (dd, /= 5.8, 18,5 Hz, 1H), 2.66 (dd,.J/= 4.4
12.0 Hz, 1H), 3.07(, J= 18.5 Hz, 1H), 3.32 (d, J = 5.7 Hz, 1H), 3.86 (s, 3H), 4.87 (s, 1H),
6.63(d, J=8.2 Hz, 1H), 6.72 (d, J= 8.2 Hz, 1H), 6.93 (s, 1H). 1HBHISHF .
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130 NMR (100 MHz, CDCly): & 3.6, 3.9, 9.5, 21.3, 24.0, 30.1, 30.2, 36.8, 43.9, 48.3, 55.9,
56.7, 59.1, 60.1, 89.6, 114.8, 119.0, 125.3, 128.8, 142.7, 145.1, 171.1, 206.8.

17-Cyclopropylmethyl-4,50-epoxy-14p-ethylamino-3-methoxymorphinan-6-one (50)
NG Bty
N
o
OMe
7 DERIEIZHEN, 48 S RE(LEY 23.7 mg (86%) ZEEMRMEE L TH.

MS (ESI): m/z 383 [M+H]*

HR-MS (ESI): Caled for C2sHsiN20s [M+H]*: 383.2335. Found: 383.2347.

IR (film, cm): 2953, 1723, 1502, 1440, 753. - ‘ B

1H NMR (400 MHz, CDCls): § 0.06-0.21 (m, 2H), 0.44-0.60 (m, 2H), 0.76-0.89 (m, 1H), 1.19
(t, J= 7.0 Hz, 3H), 1.38-1.54 (m, 2H), 1.80-1.93 (m, 1H), 2.06-2.22 (m, 2H), 2.23-2.51 (m,
5H), 2.57-2.77 (m, 2H), 2.89 (dt, J= 5.2, 14.6 Hz, 1H), 3.05 (d, J=18.3 Hz, 1H), 3.47 (d, J
= 5.5 Hz, 1H), 3.88 (s, 3H), 4.65 (s, 1H), 6.60 (d, J= 8.2 Hz, 1H), 6.67 (d, J= 8.2 Hz, 1H).
IH##flzNn7 ' c B SRR

150 NMR (100 MHz, CDCl): 5 3.3, 4.1, 9.6, 15.9, 22.2, 25.9, 29.4, 35.6, 36.0, 43.9, 50.2,
54.8, 56.2, 56.8, 59.5, 90.3, 114.4, 119.2, 126.1, 130.6, 142.7, 145.0, 209.1. |

N-(17-Cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6-oxomorphinan-14p-yl)acetamide (51}

B

ACNH
00
OH

SYK-75 D& FRIEIZHEN, 49 0 5 BB EY 34.3 mg (62%) BIUFEDHEE (SYK-289)
é?%f:a l |

49:

MS (ESID): m/z 383 [M+H]*

HR-MS (ESD): Caled for CorHerN204 [M+H]*: 383.1971. Found: 383.1973.

IR (flm, cm): 3347, 1717, 1651, 1504, 753. . |

'H NMR (400 MHz, CDsOD): § 0.06-0.22 (m, 2H), 0.43-0.58 (m, 2H), 0.79-0.92 (m, 1H),
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1.39-1.48 (m, 1H), 1.63 (dt,-J= 5.0, 13.4 Hz, 1H), 1.95-2.21 (m, 2H), 2.10 (s, 3H), 2.21-2.42
(m, 4H), 2.48 (dd, J= 5.7, 18.6 Hz, 1H), 2.63-2.80 (m, 2H), 3.06 (d, /= 18.5 Hz, 1H), 3.99
(d, J=5.4 Hz, 1H), 4.84 (s, 1H), 6.58 (d J=8.1Hz, 1H), 6.63 (d, J=8.1 Hz, 1H). 1H &3
Ny

SYK-289:

mp (dec.): 212-220 °C

Anal. Caled for CeeH26N204+ HCI- 2. 1H50: C, 57.85; H, 6.88; N; 6.1:3.:Found: C, 57.84;'H,
6.80; N, 5.91. S : R

17 -Cyclopropylmethyl-4,5a-epoxy-14B-ethylamino-3-hydroxymoi'phinan-G-one 62)
' [}\’ Ei‘NH '
N
.0®°
OH
SYK-75 OERRIKIZHEVY, 50 7 5 BE{LE %119 mg (83%) BLOFDiEEH (SYK-290)

1%,

52: 7

MS (ESI): m/z 369 [M+H]*

HR-MS (ESD: Calcd for C22Hz20N20s (M+H]*: 369.2178. Found: 369.2193,

IR (film, emt); 3449, 1732, 1459, 1250, 802.

'H NMR (400 MHz, CD30D) 8 0.13-0.27 (m 2H), 0. 47-0.63 (m, 2H), 0.82.-0. 97 (m 1H),
1.20-1.85 (m, 1H), 125(t J—71Hz, 3H), 1.40-1.52 (m, 2H), 1.92-2.04 (m, 1H),211226
(m, 2H), 2.27-2.62 (m, 4H), 2.64-2.84 (m, 3H), 3.09 (d, J= 18.5 Hz, 1H), 3.60 (d, /= 5.7 Hz,
1H), 4.72 (s, 1H), 6.57 (d, J= 8.2 Hz, 1H), 6.61 (d, J= 8.2 Hz, 1H). 2H & lExng

SYK-290:
mp (dec.): 240-249 °C

Anal Caled for CasHasN2Qs- 2HCI-0. 5H20 C, 58.67; H, 6.94; N, 6.22. Found C, 58.70; H,
6.81; N, 6.28. '
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17-Cyclopropylmethyl-4,5a-epoxy-3-methoxy- 14B-methylamin()morphinan-B-ohe (53)

OMe

95 DL REIZHEVY., TS EMLAY) 76.4 mg (74%) EEEIHRME & L THEZ.

MS (ESD): m/z 369 [M+H]*

HR-MS (ESI): Caled for CzzH2oN20s WI—!-H]* 369.2178. Found: 369.2190.

" IR (film, cm)): 2946, 1723, 1503, 1280, 730.

'H NMR (400 MHz, CDCls): 3 0.07-0.20 (m, 2H), 0.45-0.62 (m, 2H), 0.78-0.92 (m, 1H),
1.38-1.56 (m, 2H), 1.81-1.94 (m, 1H), 2.06-2.29 (m, 3H), 2.29-2.47 (m, 3H), 2.33 (s, 3H),
9.54-2.67 (m, 1H), 2.85 (dt, J= 5.2, 14.6 Hz, 1H), 3.06 (d, /= 18.4 Hz, 1H), 3.49 (d, J=5.5
Hz, 1H), 3.88 (s, 3H), 4.62 (s, 1H), 6.60 (d, J= 8.1 Hz, 1H), 6.67 (d, J= 8.1 Hz, 1H). 1H#
Bang | |

13C NMR (100 MHz, CDCls): 5 3.2, 4.2, 9.5, 22.0, 25.0, 27.8, 29.4, 35.9, 44.0, 50.1, 53.9,
56.0, 56.8, 59.3, 90.2, 114.5, 119.2, 126.1, 130.5, 142.7, 144.9, 208.9.

17-Cyclopropylmethyl-4,5a-epoxy-3-hydroxy- 14f-methylaminomorphinan-6-one (54) '
Me‘NH |
B
n ©
o L ~"~OH o
SYK-75 DS RR Iz HEVY, 53 M5 REEY 27 mg (62%) BLUNZTOEEE (SYK-291)
Vi )

b4:

MS (ESI): m/z 3556 [M+H]*

HR-MS (ESD): Calcd for Cz1H2rN203 [M+H]*: 355.2022. Found: 355.2034.

IR (fllm cm-Y): 3423, 2919, 1727, 1463, 1254, 727.

'H NMR (400 MHz CDs0D): 8 0. 06 0.21 (m, 2H), 0.40-0.59 (m, 2H), 0.75-0.91 (m, 1H),

1.18-1.32 (m, 2H), 1.77-1.87 (m, 1H), 1.93-2.06 (m, 2H), 2.13-2.26 (m, 1H), 2.24 (s, 3H),
2.43-2.60 (m, 5H), 2.97 (d, J= 18.3 Hz, 1H), 3.46 (d, J= 5.3 Hz, 1H), 4.54 (s, 1H), 6.51 (d, J
= 8.1 Hz, 1H), 6.55 (d, J=8.1 Hz, 1H). ZH&A2NT
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13C NMR (100 MHz, CDsOD): 3 7.6, 8.6, 13.9, 26.1, 28.9, 31.8, 33.8, 39.9, 48.1, 53.9, 57.8,
59.9, 63.2, 93.6, 121.3, 123.5, 128.8, 134.9, 143.7, 147.9, 224.8. -

SYK-291:

mp (dec.): 204-210°C . : : . ‘ .
Anal. Caled for C21H26N3Os- 2HCI-0.35H:0: C, 58.16; H, 6.67; N, 6.46. Found: C, 58.23; H, -
7.06; N, 6.39. "

Ethyl 8-aza-17-cyclopropylmethyl-4, 5a-epoxy-6p-hydroxy-3-methoxy-8-methyl-60,140-

ethanomorphinan-7o-carboxylate (59a)

0,
OMe
Ethyl 8-aza-17- cyclopropylmethyl 4, 5o- epoxy-GB-hydroxy 3- methoxy-B methyl-6a,140-

ethanomorph.man—'?ﬂ carboxylate (59b)
Me  COOEt

D\.,N : OH

O
OMe
I FMRAT, AFEF R 7L (60% in oil, 149 mg, 3.73 mmol) & THF (2.0 mL) .
REBRIC, -78°C T/ DO TF )V (421 1L, 3.94 mmol) ZHX. 10 HREERL . K
#IZ, 53 (270 mg, 0.73 mmol) ¢ THF (1.0 mL) BKEMA. |IET 20 B L=, K
JCHRIZRFIAE Y > B2 U AWK E A 7 O am)V AT L 72, B8 8mafke
iR, Ml DU DUATEEL., MEBKLL, BoNH0ERMES )T NVASAY
O hT 5T 4~ (156 g, "NFYHIIMELFIVIAY ) —)VI2%% P VEZTK =
300/100/10/1) & 453 HY TLC (NFH /BB L FIVIAY J —)/25% 7 > EZT K =
300/100/20/2) THHEEHL ., RE{LEY 59a (133 mg, 40%) & 59b (91.2 mg, 27%) %-Fh |
FTHEGAHEREE L TH-.

59a.

MS (ESI): m/z 455 [M+H]*

HR-MS (ESI): Caled for CagHsN,Os [M+H]': 455.2546. Found: 455.2550.
IR (KBr, cm): 3466, 2939, 1782, 1631, 1603, 1503, 1454, 754.
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1H NMR (400 MHz, CDCls): § 0.07-0.16 (m, 2H), 0.44-0.69 (m, 3H), 0.84-0.96 (m, 1H), 1.30
(t, J=17.2 Hz, 3H), 1.33-1.41 (m, 1H), 1.59-1.68 (m, 2H); 1.86-1.91 (m, 2H), 2.20-2.35 (m,
2H), 2.36-2.46 (m, 2H), 2.48 (s, 3H), 2.71 (dd, J= 6.5, 18.3 Hz, 1H), 3.12 (d, /= 18.3 Hz,
1H), 3.38 (d, J= 6.5 Hz, 1H), 3.88 (s, 3H), 3.96 (d, /= 1.8 Hz, 1H), 4.17 (qd, J= 7.1, 10.6
Hz, 13), 4.27 (qd, J= 7.1, 10.6 Hz, 1H), 4.35 (d, /= 1.6 Hz, 1H), 6.59 (d, J= 8.2 Hz, 1H),
6.73 (d, J=8.2 Hz, 1H). 1H&HENT" a '

13C NMR (100 MHz, CDCls): 5 3.3, 4.4, 9.0, 14.3, 20.8, 22.7, 23.8, 32.6, 34.7, 43.8, 47.7,
56.6, 56.0, 56.5, 80.1, 60.7, 67.8, 72.6, 94.8, 113.5, 119.4, 128.5, 132.5, 141.8, 1486.9, 169.2.

59b:

MS (ESI): m/z 455 [M+H]*

HR-MS (ESI): Caled for CesHssN20s [M+H]}*: 455.2546. Found: 455.2548,

IR (KBr, om1): 3449, 2913, 1738, 1629, 1602, 1600, 1444, 755.

'H NMR (400 MHz, CDCly): § 0.03-0.18 (m, 2H), 0.42-0.60 (m, 2H), 0.63-0.72 (m, 1H),
0.83-0.94 (m, 1H), 1.21-1.31 (m,~ 1H), 1.34 (¢, J= 7.2 Hz, 3H), 1.48-1.61 (m, 2H), 1.63-1.74
(m, 1H), 2.11 (dd, J= 7.8, 12.7 Hz, 1H), 2.20-2.33 (m, 2H), 2.45 (s, 3H), 2.56-2.54 (m, 2H),
3.03 (dt, J= 5.7, 12.9 Hz, 1H), 3.13 (d, /= 18.2 Hz, 1H), 3.14 (s, 1H), 3.45 (d, /= 6.5 Hg,
1H), 3.88 (s, 3H), 4.21-4.32 (m, 2H), 5.01 (s, 1H), 6.57 (d, J= 8.1 Hz, 1H), 6.72 (d, J= 8.1
Hz, 1H). 1HBHanT

13 NMR (100 MHz, CDCls): 5 2.5, 4.9, 8.8, 14.2, 21.0, 23.6, 26.2, 32.6, 36.0, 44.2, 46.7,
54;9, 56.6, 57.2, 59.7, 61.1, 72.2, 73.1, 91.3, 114.0; 119.2, 128.2, 132.8, 141.9, 147.1, 172.1.

17-Cyclopropylmethyl-4,5¢-epoxy-3-methoxy14p-(2,2,2-trifluoroethyl)aminomorphinan-6 |
-one (60) | '

FsC—y,
NH

N
o©
OMe
FINITEHEF. 12 (1.5 g, 3.76 mmol) OEU P> (15 mL) #FHKIZ, 5!(?%1*“ K b
U7 A OFE# (1.06 mL, 2.0 mmol) 1A 30 IR LZ. RIGKEZEMREAKES K
U LKBIRICIEE pHI10 &L, 7 0OFR)VATHIE Uiz, FREZENREKTEEL,
PRER T b U D LA TELRE, BIERG L. ZILVICFRMKAT. KRETIVIZOLA)FUL
(718 mg, 18.9 mmol) % THF (30 mL) {ZM&E L. ’a‘(i‘-ﬁT, 5 ¥V AR O THF (20 mL)
BHREY-<DEFHTL, 0°CT25RFMHEEL. T5ICEOR 1BRAMBBRL /2. Kk
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Wiz, BFEE T )L, BIFIEREE - MU U LK E WD - < DEMMA KIS ZE 1 MEBE,
BHRERIERBE L. PHVIBHAT. Son- 4o 2 M HE (30 mL) Bk 2
FERIINEGER U e, BRI ZE IR ASK T M U DA KBKICHEE pH10 &L, yook)
AT Uz, FRBEAMAEKTHRIFL. REF N DL TERS, BEBHK L, £
BNHERDEZ VAT NASAIOT T T T 40— (80 g, 7KL= RAY I — )
ool = 1/100 gradient) THEERKEL, RE(LEW 1.44 g (12 M 5D .3 BRBILE
88%) EEEIEFZEE L THE.

MS (ESD): m/z 437 [M+H}* _

HR-S (ESI) Calcd for CasHzsFsN203 [M+H]*: 437.2052. Found: 437.2031.

IR (KBr, cm): 3378, 2948, 1721, 1636, 1609, 1506, 1279, 982, 848, 738.

'H NMR (400 MHz, CDCly): 6 0.08-0.24 (m, 2H), 0.46-0.64 (m, 2H), 0.76-0.92 (m, 1),
1:48-1.62 (m, 2H), 1.72-1.82 (m, 1H), 2.10-2.30 (m, 3H), 2.31-2.48 (m, 3H), 2.67 (dd, J= 4.5,
11.8 Hz, 1H), 2.90-3.04 (m, 2H), 3.07 (d, J'= 18.5 Hz, 1H), 3.22-3.40 (m, 3H), 3.88 (s, 3H),
4.63 (s, 1H), 6.63 (d, /= 8.2 Hz, 1H), 6.69 (d, J= 8.2 Hz, 1H).

13C NMR (100 MHz, CDCla): 8 3.5, 4.0, 9.5, 22.0, 25.4, 29.3, 35.4, 43.2 (q, J= 31.3 Hz), 43.9,
49.9, 56.0, 56.1, 56.7, 59.5, 89.8, 114.6, 119.3, 125.5, 125.7 (g, /= 276.3 Hz), 129.9, 142.9,
144.8, 208.2.

14|3-Benzy1amino-17-cyclopropylmethy1-4,5a—époky—3-rhéthoxymorphinan-6-one (61)
Bi.

An
N
OMe

7 > BELF. 12 (3.0 g, 7.5¢ mmol) © DMF (30 i) WRIZ, RILAS DN (179
mL, 15,1 mmol) c‘:m@ﬁ ) 7 (2.61g, 18.8 mmol) EZMAT4 H#FH’T#H#LLO RISHIZ
FEUKEMZ. /:I:*B'-JI/I-—T)VCHHmLto ﬁ!ﬁ@ ’&ﬁﬂ?ﬂﬁiﬁ?k'ﬁi'ﬁ?iﬁb m%ﬁﬂ‘l\ Ry
ING 77 m%}fr%%ﬁbto BoNMERNO 2 M B (30 mL) WA, 5 EHRIEL
2o RSHEI 4M IKEAEF 1 ) r?z.\yki’“"ﬁ*sz%buz'c pHI0 & L. BB LF ) I Lz, &
ﬁ“*x% %ﬁﬂfﬂﬁﬂﬁ?ﬁ“ﬂﬁ%%b ﬁﬁj‘ )] '71.\1%72&1& LA L. 180N AR %

PUATNIZLIBR }\7774 — (100 g, DDT)LA—»%&/ )Mﬁutﬁ*}bh =
1/100 gradient) THHRESIL ., REBAY 3.37¢ (98%)‘ %%@45%’5& L’Cﬁri’f_e

MS (EST): m/z 445 [M+H]*
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HR-MS (ESI): Caled for CasHssN20s [M+H]*: 445.2491, Found: 445.2481.

IR (film, cm'Y): 2946, 1723, 1499, 1439, 728.

1H NMR (400 MHz, CDCl): & 0.10-0.22 (ni, 2H), 0.48-0.62 (m, 2H), 0.83-0.95 (m, 1H),
1.44-1.62 (m, 2H), 1.94-2.05 (m, 1H), 2.06-2.17 (m, 1H), 2.17-2.29 (m, 2H), 2.33-2.51 (m,
3H), 2.63 (dd, /= 3.7, 11.2 Hz, 1H), 3.03 (dt, /= 5.3, 14.5 Hz, 1H), 3.10(d, J=18.3 Hz, 1H),
3.55:3.65 (m, 1H), 3.61 (d, J= 4.1 Hz, 1H), 8.81 (d, J= 11.4 Hz, 1H), 3.88 (s, 3H), 4.64 (s,
1H), 6.62 (d, /= 8.1 Hz, 1H), 6.69 (d, /= 8.1 Hz, 1H), 7.24-7.32 (m, 1H), 7.82-7.46 (m, 4H).
IH8/=NT

13C NMR (100 MHz, CDCls): § 3.7, 4.0, 9.6, 22.2, 25.7, 29.4, 35.8, 43.8, 45.8, 50.1, 55.2,
56.4, 56.7, 59.8, 90.2, 114.4, 119.2, 126.0, 127.0, 128.4, 128.5, 130.5, 140.7, 142.7, 145.0,
208.9.

Ethyl 8-aza-17-cyclopropylmethyl-4,5a-epoxy-6p-hydroxy-3-methoxy-8-(2,2,2-
trifluoroethyl)-6o,140-ethanomorphinan-7a-carboxylate (64a) ‘

. F3C—, _e,COOEt

N- \ o

‘ o
OMe

Ethyl 8-aza-17-cyclopropylmethyl-4,5a-epoxy-6p-hydroxy-3-methoxy-8-(2,2,2-
trifluoroethyl)-6a, 14a-ethanomorphinan—_ 7B~ca_1'boxyiate (64b)

FiC—  COOEt

N )~OH
o)
OMe

TNILFHEEF, KRETFIT L (60% in oil, 22.5 mg, 0.56 mmol) ™ THF (2.0 mL)
BRI, RAT. VDDE'FEI?‘)I/ (61.3 ;,LL 0.57 mmol) ’&'DHX_ 10 ﬁFﬂ'ﬁ?ﬁi’?bto
JEHIZ, 60 (50 mg, 0. 11 mmol) ® THF (2.0 mL) BHREMA, SR T 27 BB L, K
Rz 3M HBEE AT, E’Fﬁlﬁ‘)l/'(?ﬁ’ﬁ?@bf;o KIBICREEN ) A %A pHI0 &Lk
. 0DDT»AT%&LLQﬁ%@%ﬁ&fﬁU@Af%ﬁ& MIEBHEL 72 /5N
HLAERY 4R TLO («\-*rﬁ//ﬁ’%zﬁwx& J—)VI25% T 2 ES 771< = 4/1/0.1/0.01)
THEEREL . 6'0-TRF 2 LA F)LIK 62a (30.9 mg, 52%) &. 6 [3.-—:11‘1‘=F L RT Ik 62b
EREK 64b DIEAY (185 mg, 31%) ETNENREIBHE L THIZ, 7V P BEL
F. 6a-TEF L TAFIVE 62a (27.2 mg, 0.062 mmol) DI.%¥ /—Jl (3.0 mL) iA#% 39
FRRTEDR L7z, ROSHZBIEREL . #onBERM 25 TLC (7 0ORVLIAS ) —
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b =60/1) THRRBL, RELOY 64a (27.2 mg, 45%, 2 BHHY). ZMEEAMKYE & L T8
Feo 2. TV VBMET, 6B-ToR% L TR Lk 62b &Lk 64h DEAYI(18.5 mg,
0.042 mmol) DT /—)b (3.0 mLy Wik % 22 EHEH L /-, BOSHREMIEIBHEL ., 1560
FRERDERR TLC (J OURNLIRAS /)b = 60/1) THBMEL . RUE(LA% 64b
(15.9 mg, 27%, 2 Beft) =ik RE & L TE~,

64a:

MS (ESI): m/z 523 [M+H)* _ _

HR-MS (ESI) Caled for CorHaFsN2O5 tM+Hj+: 523.2420. Found: 523.24189.

IR (KBry, cmyl): 3466, 2925, 1728, 1503, 1274, 1143, 1088, 756.

'H NMR (400 MHz, CDCls): § 0.07-0.13 (m, 2H), 0.47-0.55 (m, 2H), 0.78-0.95 (m, 2H), 1.30
(t, /= 7.1 Hz, 3H), 1.34-1.46 (m, 1H), 1.58-1.81 (m, 5H), 2.19-2.43 (m, 4H), 2.66-2.75 (m,
1H), 3.17 (d, J=18.2 Hz, 1H), 3.36 (d, J= 6.3 Hz, 1H), 3.41-3.56 (m, 1H), 3.79 (s, 1H), 3.88
(5, 3H), 4.14-4.33 (m, 2H), 4.39 (d, J/= 1.7 Hz, 1H), 4.53-4.71.(m, 1H), 6.58 (d, J= 8.1 Hz,
1H), 6.72 (d, /= 8.1 Hz, 1H).

13C NMR (100 MHz, CDCls): & 3.8, 3.9, 8.8, 14.1, 21.1, 24.7, 29.2, 34.5, 43.2, 47.8 (q, J=
32.1 Hz), 48.3, 55.6, 56.5, 57.2, 59.9, 61.0, 68.3, 72.2, 94.4, 113.8, 119.5, 125.9 (q, J=279.3
Hz), 128.0, 132.4, 141.9, 146.9, 169.8.

64b:

MS (ESI): n/z 523 [M+H]+

HR-MS (ESI) Caled for Cz2iH3sFsN2OQs [M-+H]*: 523.2420. Found: 523.2419,

IR (KBr, cm1): 3501, 2918, 1726, 1504, 1455, 1279, 1137, 757.

'H NMR (400 MHz, CDCla): & 0.08-0.16 (m, 2H), 0.45-0.57 (m, 2H), 0.79-0.94 (m, 2H), 1.34
(¢, J=7.1 Hz, 3H), 1.89-1.71 (m, 5H), 2.24-2.38 (m, 4H), 2.64 (dd, /= 5.2, 11.5 Hz, 1H),
2.78 (brs, 1H), 3.10-3.23 (m, 2H), 3.33-3.49 (m, 2H), 3.83 (s, 1H), 3.87 (s, 3H), 4.22-4.38 (m,
2H), 4.67 (d, /= 2.0 Hz, 1H), 6.58 (d, /= 8.1 Hz, 1H), .72 (d, /= 8.1 Hz, 1H).

13C NMR (100 MHz, CDCls): 8 3.4, 4.1, 8.9, 14.2, 24.2, 25.9, 26.5,:32.5, 43.8, 47.4, 49.5 {q,
/= 30.6.Hz), 55.8, 56.6, 56.6, 59.8, 61.3, 70.3, 72.2, 91.0, 114.2, 119.3, 126.4 (g, J=283.0
Hz), 127.9, 132.6, 142.0, 146.9, 171.5. ‘
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Ethyl 8-aza-8-benzyl- 17-cyclopropy1niethyl-4,5a—epoxy—6B-h3;droxy-3-methoxy-60‘t,’14on-

.ethanomorphinan-7a-carboxylate (65a) -
S . Bn_ COOE

.b\/N & OH .
0
ONe
Ethyl 8-aza-8-benzyl-17-cyclopropylmethyl-4,50-epoxy-6p-hydroxy-3-methoxy

-6¢, 14c-ethanomorphinan-78-carboxylate (65b)
Bn, COOE

FNIEEST. KELFHPFUDTLA (60% in oil, 661 mg, 16:5 mmol) O THF (20 mL)
SERIT. KB TF. YOOI F)L (1.81 ml, 16.8 mmol) A, 10 2 EERLZ K
FEHEIZ. 61 (1.5 g, 3.37 mmol) @ THF (5.0 mL) FiKEMA, BRT3BEARALL, Kk
WIZ3M HBEMA T BTN THES L KBICHEkED ) 7L 2mA pH10 & L 72,
ZORRNATHE LR, BEBERET MU UL TERE MEBKELE, 7)VIFH
KT, BEOLSY /—)V (20 ml) @ikz 3 BB L. ISREREREL. Bo50eH
R ESYRATFNATILAIOR NS ST 00— (B0 g, NFHERIFIVIAY /-
125% 7 2EZ7 K = 300/100/10/1) THEEFEHE L. REE{L S 6ba (647 mg, 36%) & 65b
(725 mg, 40%) EFTNZNEAIFFE &L THZ,

65a:

MS (ESI): m/z 531 [M+H]*

HR-MS (ESD: Caled for CazHasN20s [M+H]*: 531.2859. Found: 531.2842.

IR (KBr, (;m‘l): 3449, 2962, 1727, 1498, 1454, 799.

1H NMR (400 MHz, CDCl3): 8 0.01-0.05 (m, 2H), 0.36-0.43 (m, 2H), 0.73-0.82 (m, 2H), 0.96
(t, J= 7.1 Hz, 3H), 1.31-1.42 (m, 1H), 1.62-1.75 (m, 2H), 1.88-2.06 (m, 1H), 2.01 (br s, 1H),
2,25-2.44 (m, 4H), 2.69 (dt, J=5.6, 12.5 Hz, 1H), 2.85 (dd, J= 5.1, 11.6 Hz, 1H), 3.16 (d, J/
= 18.3 Hz, 1H), 3.41 (d, J= 6.4 Hz, 1H), 3.60 (s, 1H), 3.73-3.83 (m, 1H), 3.85-3.96 (m, 2H),
3.88 (s, 3H), 4.34 (4, J= 2.1 Hz, 1H), 4.37 (d, J = 12.1 Hz, 1H), 6.60 (d, J = 8.1 Hz, 1H),
6.73 (d, J= 8.1 Hz, 1H), 7.16-7.30 (m, 3H), 7.39 (d, J= 7.3 Hz, 2H).

13C NMR (100 MHz, CDCls): 6 3.5, 4.1, 9.3, 13.7, 21.1, 24.5, 25.3, 35.0, 43.2, 47.4, 48.2,
55.4, 56.5, 57.3, 60.2, 60.4, 64.9, 72.9, 94.9, 113.6, 119.4, 126.7, 127.9, 128.5, 129.2, 132.5,
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139.6, 141.8, 147.0, 168.9.

65b:

MS (ESI): m/z 531 [M+H]*

HR-MS (ESI): Caled for Cs2HasN20s [M+H]*: 531.2859. Found: 531.2864.

IR (KBr, cm): 3448, 2911, 1737, 1498, 1454, 700. )

' "H NMR (400 MHz, CDCls): 5 0.03-0.11 (m, 2H), 0.37-0.47 (m, 2H), 0.74-0.86 (m, 2H), 0.93
(t, J= 7.2 Hz, 3H), 1.24-1.38 (m, 1H), 1.51-1.73 (m, 3H), 2.17 (br s, 1H), 2.25-2.43 (m, 4H),
2.87 (dd, J= 5.4, 11.4 Hz, 1H), 3.14-3.26 (m, 3H), 3.38-3.49 (m, 2H), 3.53-3.66 (m, 2H),
3.88 (s, 3H), 4.36 (4, J= 11.7 Hz, 1H), 4.88 (d, J= 2.0 Hz, 1H), 6.59 (d, J= 8.1 Hz, 1H),
6.73 (d, J= 8.1 Hz, 1H), 7.16-7.30 (m, éH),_ 7.52 (d, J= 7.0 Hz, 2H).

13C NMR (100 MHz, CDCls): & 3.6, 3.9, 9.4, 13.7, 23.2, 24.3, 26.7, 32.5, 43.7, 47.2, 54.5,
66.6, 56.9, 57.5, 60.4, 60.4 72.3, 72.9, 91.1, 113.9, 119.2, 127.0, 127.6, 128.2, 1.30'3’ 133.0,
138.9, 141.8, 147.0, 171.9. |

Ethyl 8-aza-17- cyclopropylmethyl 4, 5oc epoxy 6p- hydroxy-3 methoxy 6o, 14a

ethanomorphman-%c carboxylate (66a)

: OMe
65a (138.8 mg, 0.26 mmol) DEfE (3.0 mL) I 20% PAOH)«/C (50% wt.) (46 mg)
EMA KFEFEAKTER T4 BMBHIR Lz, RISKE LS4 MIGE L - 5080 & T
WL BEFREARE S M) U LAKBHREMAZ, JOWRLATHE L. GEEE0HAE
KTHIRL ., BEEET MU O A THRE WEBKLE. BohERERMES U AFILE S
LIOAR BT ST 44— (bg, Z700O0FIA—RAY )7 00k L = 5/100 gradient) T
SRR, RELAY 110 mg (98%) EMAIFERHELL THE,

MS (ESI): m/z 441 [M+H]*

HR-MS (ESI): Caled for C2sHasN20s [M~!~H]+ 441.2390. Found: 441.2386.

IR (KBr, cmt): 3423, 2925 1736 1500, 779.

1H NMR (400 MHz, CDCly): 5 0.06-0.12 (m, 2H), 0.45-0. 55 (m, 2H), 0.68-0.92 (m, 2H) 1.32

(t, J= 7.1 Hz, 3H), 1.42-1.72 (m, 3H), 1.79-1.97 (m, 2H), 2.08 (dt, J= 5.7, 13.0 Hz, 1H),

2.23-2.42 (m, 4H), 2.61 (br s, 1H), 2.75 (dd, J=5.4, 11.9 Hz, 1H), 3.11 (d, /= 18.3 Hz, 1H),
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3.20 (d, J= 6.7 Hz, 1H), 3.72 (s, 1H), 3.88 (s, 3H), 4.22-4.32 (m, 2H), 4.40 (d, J= 2.0 Hz,
1H), 6.58 (d, J= 8.1 Hz, 1H), 6.72 (d, J= 8.1 Hz, 1H).

13C NMR (100 MHz, CDCls): 5 3.8, 3.9, 9.3, 14.2, 20.9, 24.1, 29.2, 35.2, 42.9, 47.1, 53.0,
56.6, 58.6, 60.1, 60.5, 61.4, 71.8, 94.2, 113.9, 119.8, 128.3, 133.3, 142.1, 147.1, 172.6..

Ethyl 8-aza-17-cyclopropylmethyl-4,5a-epoxy-6p-hydroxy-3-methoxy-6c,14a-ethano

.morphinan-7p-carboxylate (66b)
COOEt

h @V
658 DAMIKITHN, 65b 2 SEWILAY 164 mg (97%) &?@;&é#ﬂﬁa LT

MS (ESI): m/z 441 [M+H]*

HR-MS (ESI): Caled for CasHasN20s [M+H]*: 441.2390. Found: 441'.2':397.-

IR (KBr, om): 3310, 2924, 1723, 1627, 1599, 1500, 753.

1H NMR (400 MHz, CDCls): & 0.10-0.14 (m, 2H), 0. 46-0. 56 (m, 2H), 0.81-0.93 (m, 2H), 1.38
(t, J= 7.1 Hz, 3H), 1.41-1.53 (m, 2H), 1.56-1.76 (m, 2H), 2.26 (dd, /= 6.8, 12.6 Hz, 1H),
2.31-2.50 (m, 4H), 2.64-2.71 (m, 1H), 3.11 (d, J= 18.3 Hz, 1H), 3.18 (d, /= 6.6 Hz, 1H),
3.29 (br s, 1H), 3.87 (s, 1H), 3.88 (s, 3H), 4.37 (g, /= 7.2 Hz, 2H), 4.40 (s, 1H), 6.57 (d, J=
8.1 Hz, 1H), 6.70 (d, J= 8.1 Hz, 1H). 1H B@lahnd

13C NMR (100 MHz, CDCly): 8 3.4, 4.2, 9.4, 14.3, 24.2, 25.1, 29:2, 33.0, 43.1, 46.0, 52.9,
56.8, 58.6, 59.8, 62.1, 63.4, 72.1, 91.9, 114.2, 119.9, 127.9, 134.1, 142.1, 146.6, 173.3.

Ethyl 8-aza-8,17-bis(cyclopropylmethyl)-4,5a-epoxy-6p-hydroxy-3-methoxy-6a,140-
ethanomorphinan-7a-carboxylate (67a) '

_ > COOE
D\,N ! OH
o}
OMe

7L L BES T, 66a (30 mg, 0.068 mmol) P& R k)L (10 mL) M TOE A
FIraTnril (338 pL, 3.40 mmol), IU{kF MU A (510 mg, 3.40 mmol), BXT
1) 4 (285 mg, 1.70 mmol) X, 5ERIEMMEAL k. KSKEBEL. 80
BRI ) SRR A pHO & Uy & 0OV AT L e, HHUB &R 1)
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TATHRE, BEBELZ., BN HERYMESE TLC (AY ) —/700FRNA =
1/20) THEESHEL . RELASY 29.3 mg (88%) 2EEESEEL TES,

MS (ESID): m/z 495 [M+H]*
HR-MS (ESI): Caled for CosHioN20s [M+H]*: 495.2859. Found: 495.2859.

IR (KBr, cm'!): 3469, 2935, 1731, 1184, 732. -

'H NMR (400 MHz, CDCls): § 0.02-0.16 (m, 8H), 0.20-0.30 (m, 1H), 0.31-0.41 (m, 1H),
0.41-0.55 (m, 3H), 0.69-0.87 (m, 2H), 1.19-1.41 (m, 2H), 1.31 (t, J= 7.1 Hz, 3H), 1.55-1.67
(m, 2H), 1.75 (dt, J=17.1, 12.2 Hz, 1H), 2.13-2.37 (m, 5H), 2.53 (dt, J= 5.4, 12.4 Hz, 1H),
2.69 (dd, J= 4.8, 11.5 Hz, 1H), 2.82 (dd, J= 6.5, 12.4 Hz, 1H), 2.86 (dd, J= 6.9, 12.4 Hz,
1H), 8.10 (d, J=18.2 Hz, 1H), 3.23 (4, J= 6.4 Hz, 1H), 3.87 (s, 3H), 4.04 (d, /= 1.4 Hz, 1H),
4.22 (dq, J= 2.7, 7.1 Hz, 1H), 4.25 (dq, J= 2.7, 7.1 Hz, 1H), 4.39 (d, J= 2.0 Hz, 1H), 6.56 (d,
J=8.1Hz, 1H), 6.70 (d, /= 8.1 Hz, 1H). _ ‘

'3C NMR (100 MHz, CDCls): 5 2.1, 3.6, 4.1, 5.1, 9.1, 9.9, 14.3, 21.5, 24.5, 27.3, 34.7, 43.2,
48.3, 48.4, 55.3, 56.5, 57.4, 60.3, 60.6, 66.0, 72.8, 95.0, 113.6, 119.3, 128.6, 132.9, 141.7,
147.0, 170.3.

Ethyl 8-aza-8,17-bis(cyclopropylmethyl)-4,5a-epoxy-3-methoxy-6p-hydroxy-6a,14a-
ethanomorphinan-7B-carboxylate (67b)

67a DERIKITHE, 66b 5 REHLE 54.4meg 97%) BWAFMEE L THE.

MS (ESI): m/z 495 [M-+H]J*
HR-MS (ESI): Calcd for CooHssN2Oa [M+H]*: 495.2859. Found: 495.2881,
IR (KBr, cm'); 3444, 2913, 1739, 1503, 1444, 947, 732
'H NMR (400 MHz, CDCly): 5 0.05-0.25 (m, 4H), 0.33-0.56 (m, 4H), 0.63-0.74 (m, 1H),
0.77-0.99 (m, 2H), 1.24-1.30 (m, 1H), 1.33 (t, J= 7.1 Hz, 3H), 1.44-1.63 (m, 3H), 1.98-2.08
(m, 1H), 2.18-2.46 (m, 5H), 2.64-2.77 (m, 1H), 2.98 (dd, /= 6.1, 11.9 Hz, 1H), 3.13 (d, J=
18.8 Hz, 1H), 3.30 (d, J = 6.0 Hz, 1H), 3.38 (s, 1H), 3.39-3.49 (m, 1H), 3.87 (s, 3H),
4.20-4.32 (m, 2H), 4.76 (d, J= 1.8 Hz, 1H), 6.56 (d, J= 8.1 Hz, 1H), 6.71 (d, J= 8.1 Hz,
1H).
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130 NMR (100 MHz, CDCls): & 2.4, 3.3, 4.1, 6.6, 9.1, 9.5, 14.3, 23.0, 24.1, 26.8, 32.3, 43.8,
47.0, 53.9, 56.3, 56.6, 56.9, 60.0,-60.8, 71.8, 72.3;, 91.4, 113.9, 119.2, 128.2, 133.0, 141.8,
146.9, 173.1.

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-68-hydroxy- V-phenyl-6a,140-ethano

)
-NH

D\,N A O‘H..

O

morphinan-7a-carboxamide (68a)

OMe
TINITUFEHET. 66a (150 mg, 0.34 mmol) DT /—)/7K (10 mL/5.0 mL) #iRIZ,

IKEBAED Fr7 4« —KEIY (28.6 mg, 0.68 mmol) ZHZ., 1 FFEMENER L /2. RIKTKIZ 1
M HEE (1.0 mL) ZMX THRERME L7z, %#ED DMF (5.0 mL) BRI DMAP (124.8 mg,
1.02 mmol) &7 =V > (93 L, 1.02 mmol). EDCI (456.9 mg, 2.38 mmol). HOBt (322.1
mg, 2.38 mmol) A, 60°C T 1 FFRE#R L/, RKIGRIZEBEKEMA, YFI1—F
WTHIH Uz, ABEEBEUKTHREL . MBS M) U LA TEHRE, MEBHELZ. 51
FBARYEST TLC (A% /—)W7 i)V A = 1/40) THHERBRL., RELEY 146
mg (88%) MBI HEE L THE, : R B

MS (ESI): m/z 488 [M+H]*

HR-MS (ESI): Caled for C2oHsaNsOs [M+H]*: 488.2549. Found: 488.2536.

IR (KBr, em): 3328, 2925, 1656, 1600, 1525, 1444, 1205, 755.

'H NMR (400 MHz, CDCl): 5 0.11-0.21 (m, 2H), 0.51-0.61 (m, 2H), 0.77-0.99 (m, 2H), 1.26
(dt, J= 5.7, 13.0 Hz, 1H), 1.35-1.46 (m, 1H), 1.63-1.75 (m, 1H), 1.89 (dd, J= 2.7, 13.6 Hz,
1H), 2.05 (dt, J= 5.7, 13.2 Hz, 1H), 2.30-2.48 (m, 4H), 2.77 (dd, J= 5.2, 12.0 Hz, 1H),
3.09-3.20 (m, 2H), 3.56 (d, /= 2.2 Hz, 1H), 3.89 (s, 8H), 4.51 (d, /= 1.9 Hz, 1H), 5.43 (br s,
1H), 6.56 (d, J/= 8.1 Hz, 1H), 6.71 (4, J= 8.1 Hz, 1H), 7.16 (¢, J= 7.4 Hz, 1H), 7.36 (5, J=
8.4 Hz, 2H), 7.60 (d, J= 8.7 Hz, 2H), 10.55 (br s, 1H). 1H g ns

15C NMR (100 MHz, CDCls): 5 3.6, 4.2, 9.4, 21.9, 24.3, 28.4, 35.0, 42.7, 46.9, 52.3, 57.1,
58.7, 59.1, 60.1, 71.8, 94.6, 115.2, 119.7, 119.9, 124.9, 127.5, 129.1, 183.2, 136.8, 142.3,
147.5. 172.4. | | o |
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8-Aza-17-cyclopropylmethyl-4,5a:epoxy-3-methoxy-68-hydroxy-8-methyl- M-phenyl-6a,

l4c-ethanomorphinan-7a-carboxamide (69a)

. OMe
TN CEMRT, 59a (20 mg, 0.044 mmol) DIY / —JLIK (2.0 mL/1.0 mL) HIKIZ,

KEEAE Y FI A . ~7J$5Fﬂ% (6.0 mg, 0.13 mmol) ZHIA. 30 2 MIIFGER L /2. RESIKRIC 1
M Hi% (1.0 mL) ZNA THERKE Lz, REO DMF (1.0 mL) Iz DMAP (11 mg,
0.088 mmol) &7 1) > (40 pL, 0.44 mmol). EDCI (9.0 mg, 0.48 mmol), HOBt (18 mg, -
0.13 mmol) ZMA, T 16 5L, RISKICKEKENAZ, PIFLI—5) T
HiL7z. HIE 2 BT L, Bl b UL TERE, REBRKLE, B5nomst
A& TLC (A% /—rnnf)y s = 1U50) THEERRL. RBELSY 202 ng
(91%) EHAIERE L L THI, f

MS (ESI): m/z 502 [M+H]*

HR-MS (ESI): Calcq for CaoHssN3Oq [M+H]*: 502.2708. Found: 502.2725.

IR (KBr, cm-1): 3376, 2924, 1664, 1600, 1523, 1500, .1441, 755. o
'H NMR (400 MHz, CDCls): § 0.10-0.17 (m, 2H), 0.52-0.59 (m, 2H), 0.85-1.05 (m, 2H),
1.21-1.86 (m, 2H), 1.49-1.64 (m, 1H), 1.77 (dd, J= 2.6, 13.4 Hz, 1H), 2.15 (dt, /= 5.5, 12.8 |
Hz, 1H),..2.30-2.54 (m, 4H), 2.81 (dd, /= 6.0, 11.8 Hz, 1H), 2.98 (s, 3H), 3.20-3.24 (m, 2H),
3.47(, J= 6.0 Hz, 1H), 3.88 (s, 3H), 4.53 (s, 1H), 6.55 (d, J/=8.1 Hz, 1H), 6.70 (d, /= 8.1 '
Hz, 1H), 7.15 (t, J= 7.4 Hz, 11), 7.35 (t, J="17.6 Hz, 2H), 7.59 (d, /= 7.5 Hz, 2H), 9.57 (br s,
1H). 1HBRHENT | 7
13C NMR (100 MHz, CDCls): & 3.8, 4.3, 9.1, 21.7, 24.9, 31.9, 35.8, 42.0, 42.8, 48.3, 55.7, .
56.8, 58.2, 60.1, 71.6, 71.7, 94.9, 114.6, 119.2, 119.9, 124.8, 127.9, 129.0, 133.7, 136.9,
142.1, 146.7, 170.0.
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8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3- methoxy-GB hydroxy 8- methyl N-phenyl-6a,

O

14a-ethanomorphinan-7p-carboxamide (69b)

Q
Me, NH
SN
N OH
o
OMe

T VEEE T, 59b (30 mg, 0.066 mmoly DI.¥ /— VK (4.0 mL/1.0 mL) R,
KEBIEUFI A - —KEI% (2.8 mg, 0.066 mmol) ZIL, 30 S RINSET Lz, RIS
1M ¥ (1.0mL) 20 THREERK LA, B0 DMF (1.0 mL) &#I2 DMAP (46.2 mg,
0.38 mmol) 7= (11.5 mlL, 0.13 mmol). EDCI (24.2 mg, 0.13 mmol) ZHMZ., 40°C
T 16 BRI L 2. RISRICHEUKZMA, STFILT—7 )L ThHIth Ui, BE S HEK
THH L. BB N U DA TERES, REBHLE, 85N EERYES T TLC 25% 7
SEZTKIAY I OOk A = 1/10/40) THEBEEL, REEESY 9.6 mg (30%)
EHEEREE L THE,

MS (ESD): m/z 502 [M+H]*
HR-MS (ESI): Caled for CaoH3eNaOs [M+H]*: 502.2706. Found: 502.2705.

IR (KBr, cm)): 3285, 2925, 1638, 1598, 1519, 1421, 761. |

tH NMR (400 MHz, CDCla): § 0.15-0.27 (m, 2H), 0.53-0.65 (m, 2H), 0.69-0.80 (m, 1H),
0.84-1.02 (m; 1H), 1.33-1.45 (m, 1H), 1.58 (d, /= 8.5 Hz, 1H), 1.62-1.87 (m, 2H), 2.16 (brs,
1H), 2.24-2.44 (m, 2H), 2.49-2.51 (m, 1H), 2.51 (s, 3H), 2.70 (d, 7= 6.9 Hz, 1H), 3.05 (s,
1H), 3.15 (d, J=18.3 Hz, 1H), 3.43 (d, /= 6.6 Hz, 1H), 3.86-3.89 (m, 1H), 3.87 (s, 3H), 4.31
@, J= 1.8 Hz, 1H); 5.73 (s, 1H), 6.57 (d, /= 8.1 Hz, 1H), 6.72 (d, J= 8.1 Hz, 1H), 7.19 (t, J
= 7.4 Hz, 1H), 7.39 (t, J= 8.2 Hz, 2H), 7.65 (d, J= 7.6 Hz, 2H), 10.4 (br s, 1H).

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-6p-hydroxy-3-methoxy-N-phenyl-8-(2,2,2-
trifluoroethyl)-6a, 14a-ethanomorphinan-7p-carboxamide (70b)

O
FiC—, NH
N
N OH
0
OMe

7 I BEE F. 64b (79.9 mg, 0.15 mmol) DI J —JLIK (5.0 mL/2.0 mL) ¥iKIT,

IKEEL Y 7 A —7KFIY) (12.8 mg, 0.31 mmol) ZH1A, 3KHMIMBWERL =, MKz 2M
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8-Aza-17-cyclopropylmethyl-4, 5a-epoxy-3-met_hoxy-66-hydroxy-S-methyl—Mphenyl- 6o,

14a-ethanomorphinan-7a-carboxamide (69a)

OMe
YJDZT‘/??[E%T. 59a (20 mg, 0.044 mmol) D IT.¥ / UK (2.0 mL/1.0 mL) #RIZ,

KEE{E ?bb —7K¥% (6.0 mg, 0.13 mmol) ’E:}JHK‘ 30 ﬁfﬁﬂﬂﬁ“ﬁ?‘“bﬁo FOSHEIT 1

M BE: (1.0 mL) ZMA THERMELZ. RiEDO DMF (1.0 mL) #&iKIC DMAP (11 mg,
0.088 mmol) &_7_- i} > (40 uL, 0.44 mmol). EDCI (9.0 mg, 0.48 mmoD). HOBt (18 mg,
0.13 mmol) M. FRT 15 L, RISRCEIEKEMLZ. YTFILI—F)LTH
LTz, AR EEK TS L, BT U DL THRE, WERHELE, Sohkat
4% 5 R TLC (35?/—}14?:1:1@1/1\ = 150) THHEEFRL., RELEY 202 mg
(91%) Z\WEFEHEELL THE, |

MS (ESI): m/z 502 [M+H]*

HR-MS (ESI): Calcd for CsoHssN3sO4 [M+H]*: 502.2706. Found: 502.2725.

TR (KBr, cm): 3376, 2924, 1664, 1600, 1523, 1500, 1441, 755. o
'H NMR (400 MHz, CDCls): 8 0.10-0.17 (m, 2H), 0.52-0.59 (m, 2H), 0.85-1.05 (m, 2H)
1.21-1.36 (m, 2H), 1.49-1.64 (m, 1H), 1.77 (dd, /= 2.6, 13.4 Hz, 1H), 2.15 (d, J= 5.5, 12.8
Hz, 1H), 2.30-2.54 (m, 4H), 2.81 (dd, J/= 6.0, 11.8 Hz, 1H), 2.98 (5, 3H), 3.20-3.24 (m, 2H),
3.47 (d, J= 6.0 Hz, 1H), 3.8 (s, 3H), 4.53 (s, 1H), 6.55 (d, J= 8.1 Hz, 1H), 6.70 (4, J= 8.1
Hz, 1H), 7.15 (t, J=7.4 Hz, 1H), 7.5 (t, J= 7.6 Hz, 2H), 7.59 (4, J= 7.5 Hz, 2H), 9.57 (bor's,
1H). 1HEHENT | -
15C NMR (100 MHz, CDCls): 5 3.8, 4.3, 9.1, 21.7, 24.9, 31.9, 35.3, 42.0, 42.8, 48.3, 55.7,
56.8, 58.2, 60.1, 716, 717, 949, 114.6, 119.2, 119.9, 124.8, 127.9, 1200, 133.7, 136.9,
142.1, 146.7, 170.0.
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8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-6p-hydroxy-8-methyl- Mphenyl-6a,
14a-ethanomorphinan-7p-carboxamide (69b) '

WO

Me, NH
NG
N OH
O
OMe

L2 EEETF. 59b (30 mg, 0.066 mmol) MDIF /) —ILiK (4.0 mL/1.0 mL) BT,
KEALU FI A« —KEH (2.8 mg, 0.066 mmol) EMZ. 30 ﬁlﬁﬂu?&%fﬁ UZze BUSHRIZ
1M B (1.0 mL) &M% CRERS L. 5RO DMF (1.0 mL) ##2 DMAP (46.2 mg,
0.38 mmol) &7 =1 > (11.5mL, 0.13 mmol). EDCI (24.2 mg, 0.13 mmol) ZHIZ. 40°C
T 16 BRI L 2. RISIICEEUREMA, P TFNT—FIV T Lk, 5% 2k
THH L. BT MU A TERS. WIEMSE L, 55z MRS BUTLC (25% 7
DESTAIAY S =i 0OAV L = U10/40) THEKEL, RELAY 9.6 mg (30%)
EEAEREELTHR. |

MS (ESI): m/z 502 [M+H]* | o

HR-MS (ESI): Calcd for CsoHseN3Os [M-+HJ*: 502.2706. Found: 502.2705.

TR (KBr, cm-1): 3285, 2925, 1638, 1598, 1519, 1421, 761.

'H NMR (400 MHz, CDCl3): 5 0.15-0.27 (m, 2H), 0.53-0.65 (m, 2H), 0.69-0.80 (m, 1H),
0.84-1.02 (m, 1H), 1.33-1.45 (m, 1H), 1.58 (d, /= 8.5 Hz, 1H), 1.62-1.87 (m, 2H), 2.16 (br s,
1H), 2.24-2.44 (m, 2H), 2.49-2.51 (m, 1H), 2.51 (s, 3H), 2.70 (d, J = 6.9 Hz, 1H), 3.05 (s,
1H), 3.15 (d, J= 18.3 Hz, 1H), 3.43 (4, J= 6.6 Hz, 1H), 3.86-3.89 (m, 1H), 3.87 (s, 3H), 4.31
“(d, J= 1.8 Hz, 1H), 5.73 (s, 1H), 6.57 (d, J= 8.1 Hz, 1H), 6.72 (d, 7= 8.1 Hz, 1H), 7.19 (t, J
= 7.4 Hz, 1H), 7.39 (t, J= 8.2 Hz, 2H), 7.65 (d, /= 7.6 Hz, 2H), 10.4 (br s, 1H).

8-Aza-1 7-cyclopropy1methy1~4,5oe—epoxy-6|3-hydroxy—3-methoxy-Nphenyl-S-(2,2,-2-
trifluoroethyl)-6a, 14a-ethanomorphinan-7p-carboxamide (70b) | '

(o]
FiC—, NH
N
N OH
0
OMe

FINOERET. 64b (79.9 mg, 0.15 mmol) OT.% /—JbiK (5.0 mL/2.0 mL) IEHIZ.

AREELY F7 A—KFH (12.8 mg, 0.31 mmol) ZH0Z. 3 EERIMBuEHKL . KIBKIZ2M
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BEEZMATHERBELE, REOAS /—)V (5.0 mL) B#KiC DMT-MM (84 mg, 0.30
mmol) EF 21 2 (343.5 pl, 3.77 mmol) ZMMA. 50°C T 2 B L /=, RIS Z 88
#®., PEMKEKET PUDLAKBEREMA., 7O0RILATHELE, BHE SR
THE L, BB MY A TESRS, MESELE. wmoNHERYE, 2UATFNHS
LAZOTETIT4— Bg ZOORNA-RAY /=)W O0R)VA = 150 gradient) 3 &
VHEL TLC (AF 2 —IWY OERIVA = 1U50) THEBSTIL ., RELESY 21 me (24%) %
EEEREE L TE .

MS (ESI): m/z 570 [M+H]* |

HRMS (ESI): Calcd for Cs1H3:F3N304 [M+H]*:570.2580. Fqund: 570.2585.

IR (KBr, cm): 3370, 2921, 1656, 1600, 1534, 1149, 1052, 760. | |
'H NMR (400 MHz, CDCls):5 0.14-0.25 (m, 2H), 0.50-0.64 (m, 2H), 0.82-0.99 (m, 2H),
1.41-1.84 (m, 4H), 2.27-2.51 (m, 5H), 2.67-2.79 (m, 1H), 3.11-3.26 (m, 2H), 3.38 (s, 1H),
3.47 (d, J= 6.6 Hz, 1H), 3.53-3.70 (m, 1H), 3.87 (s, 3H), 4.38 (d, J= 1.9 Hz, 1H), 5.53 (br s,

1H), 6.58 (d, J= 8.1 Hz, 1H), 6.73 (d, J=8.1 Hz, 1H), 7.19 (t, J= 7.4 Hz, 1H), 7.40 (t, J=
8.4 Hz, 2H), 7.61 (d, J= 7.6 Hz, 2H), 9.77 (br s, 1H). |

8-Aza-8-benzyl-17 -cyclopropylmethy1-4,5a-epoxy-3-methoxy-ﬁﬁ-hydroxy-Mphenyl-_6(1,

3 &
b\,@_\N OH

O

14a-ethanomorphinan—7 B-éarboxamide (71b)

OMe
7T EFEHE T, 65b (200 mg, 0.38 mmol) DIT4 / —JL/7K (10 mL/5.0 mL) Wi,

IKEEALY) T A —/KF14) (31.6 mg, 0.75 mmol) Z0Z. 1 EREMEERE L, KNKIZ 3M
HEZMATHERGH L., BEOAS /—)b (10 mL) BiEIC DMT-MM (312.9 mg, 1.13
mmol) &7 =Y 2 (343.5 pL, 3.77 mmol) FMA. 50 °C T 3.5 BRI LA, RGRICS
52 DMT-MM (500mg, 1.81 mmol) JX. 50°C T& 517 1.5 BRHER U, KISH %L
&, BEOIZOORVA (10 mL) WEICIEKREEE (4.5 ¢ 19.9 mmol) ZMA. RT
10 SR LA, RISKIC 2 M EBEMA. STFLI—FL Tl Lz, KBICRBEY
UOLAEMA, JORIVATHEMBLE, FEBZ2MEMNEHKTHREL, BBFRUY
LATESRE, BREBELZ. Ao HERYEZ U ATSNIZ L7 O NT 5T 412 T
BRERSEN, ERIOERTERN-T220, E?‘&é%ﬂbiﬁbfﬁt@ﬁﬁﬁi:ﬁﬁ% Uize
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'8-Aza-8,17-bis(cyclopropylmethyl)-4,5a-epoxy-3-methoxy-6p-hydroxy- MV-phenyl-6o, 14a-

O

ethanomorphinan-73-carboxamide (72b) -

> 3 NH
D\,N N OH )
(8]
OMe

70b DAMIKIHEL 67b /5 RELAY 34.2 mg (58%) & EEFBEE L TH~,

MS (ESD): m/z 542 [M+H]*

HR-MS (ESI): CssHaoN304 [M+H]*: 542.3019. Found: 542.3033.

IR (KBr, em): 3374, 2923, 1655, 1600, 1529, 756.

'H NMR (400 MHz, CDCls):  0.13-0.26 (m, 4H), 0.37-0.63 (m, 4H), 0.69-0.79 (m, 1H),
0.82-1.05 (m, 2H), 1.35-1.47 (m, 1H), 1.52-1.60 (m, 1H), 1.63-1.79 (m, 2H), 2.25-2.50 (m,
5H), 2.51-2.59 (m, 1H), 2.61-2.70 (m, 1H), 2.72-2.81 (m, 1H), 3.15 (d, J= 18.3 Hz, 1H), 3.23
(s, 1H), 3.42 (4, J= 6.6 Hz, 1H), 3.87 (s, 3H), 4.34 (d, = 1.7 Hz, 1H), 5.71 (br s, 1H), 6.56
(d, J=8.1Hz, 1H), 6.71 (d, J= 8.1 Hz, 1H), 7.17 (t, J= 7.4 Hz, 1H), 7.39 (t, J= 8.3 Hz, 2H),
7.66 (d, J= 7.6 Hz, 2H), 10.6 (br s, 1H). |

15C NMR (100 MHz, CDCls): 3 3.6, 3.9, 4.1, 5.4, 9.4, 10.2, 22.6, 24.2, 24.5, 33.7, 43.5, 46.6,

55.5, 56.2, 57.0, 57.8, 60.3, 69.2, 72.6, 91.8, 115.0, 119.1, 119.3, 124.7, 127.4, 129.3, 132.7,

136.9, 142.2, 147.0, 172.4.

8-Aza-17 -cyclopropylmethy1-4,5a-epdxy- 3,6p-dihydroxy- M-phenyl-6a,l4c-ethano

o

S-NH

D\,N A OH

N—7

Q o
N0,

SYK-75 D&KL, 68a N OREMEY 22 mg (quant) BRUZTOREBRE
(SYK-436) %137z, | |

morphinan-7o-carboxamide (73a)

73a:
MS (ESI): m/z 474 [M+H]*

HR-MS (EST): Caled for CosHNsOs [M+H]*: 474.2393. Found: 474.2405.
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IR (KBr, cmY); 3319, 2924, 1656, 1600, 1528, 1445, 754

1H NMR (400 MHz, CDs0D): § 0.11-0.20 (m, 2H), 0.50-0.59 (m, 2H), 0.79 (dt, J= 2.7, 12.0
Hz, 1H), 0.86-0.98 (m, 1H), 1.26-1.62 (m, 3H), 1.76 (dd, J=2.3, 13.2 Hz, 1H), 2.21 (dt, J=
5.6, 13.1 Hz, 1H), 2.30-2.48 (m, 4H), 2.79 (dd, /= 5.2, 11.7 Hz, 1H), 3.14 (d, /= 18.3 Hz,
1H), 3.23 (d, J= 6.7 Hz, 1H), 3.61 (d, J= 2.1 Hz, 1H), 4.39 (d, /= 1.8 Hz, 1H), 6.49 (d, J=
8.0 Hz, 1H), 6.61 (d, /= 8.0 Hz, 1H), 7.13 (t, J= 7.5 Hz, 1H), 7.33 (t, J= 8.5 Hz, 2H), 7.61
d, J=17.5Hz, 2H). 4H @Bz

13C NMR (100 MHz, CDsOD): § 4.3, 4.6, 10.2, 22.5, 25.1, 29.6, 36.0, 44.1, 53.8, 60.3, 60.9,
61.2, 73.1, 79.5, 95.5, 118.5, 121.1, 121.3, 125.7, 127.8, 129.9, 134.4, 138.7, 140.0, 147.3,
173.9.

SYK-436:

mp (dec.): 223-225 °C

Anal. Caled for CasHaN3O4+ 2HCL-2.8H20: C, 56.34; H, 6.52; N, 7.04. Found: C, 56.47; H,
6.47; N, 6.85.

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3,68-dihydroxy-8-methyl-N-phenyl-6a,14a-

. O
Me M-NH

D\,N - OH

o]

ethanomorphinan-7a-carboxamide (742)

OH
SYK-75 O EMIAICHEWN. 692 NS REILEY 14.7 mg (T6%) BLURZOEEEE

(SYK-374) %187~

T4a:

MS (ESI): m/z 488 [M+H]*

HR-MS (ESI): Caled for CaoH3zi1N3Q4 [M+H]}*: 488.2549. Found: 488.2533.

IR (KBr, cm1): 3310, 2921, 1664, 1600, 1523, 1500, 1443, 755. ‘ :

'H NMR (400 MHz, CDsOD): & 0.12-0.20 (m, 2H), 0.46-0.59 (m, 2H), 0.64-0.74 (m, 1H),
0.85-0.99 (m, 1H), 1.27-1.42 (m, 1H), 1.58-1.67 (m, 1H), 1.79-2.02 (m, 2H), 2.28-2.47 (m,
5H), 2.61 (s, 3H), 2.64-2.70 (m, 1H), 3.14 (d, /= 18.3 Hz, 1H), 3.48 (d, /= 6.4 Hz, 1H), 3.64
(d, /= 1.3 Hz, 1H), 4.31 (d, J= 1.8 Hz, 1H), 6.49 (d, /= 8.1 Hz, 1H), 6.62 (d, /= 8.0 Hz,
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1H), 7.10 (t, J= 7.4 Hz, 1H), 7.31 (t, J= 7.4 Hz, 2H), 7.60 (d, /= 7.4 Hz, 2H). 3H 8§
ny ' :

13C NMR (100 MHz, CDsOD): § 3.9, 5.0, 9.7, 21.4, 25.0, 25.7, 35.3, 36.3, 45.0, 57.2, 57.6,
160.9, 71.8, 73.3, 79.5, 95.9, 118.4, 120.6, 121.6, 125.4, 128.3, 129.7, 133.9, 139.6, 139.7,
147.4, 169.8. ' '

SYK-374: ‘

mp (dec.): 229-231 °C - .

Anal Calcd for C2sHasNsOq- 2HCL-0.1H20: C, 62.14; H, 6.29; N, 7.50. Found: C, 62.18; H,
6.61; N, 7.18.

8-Aza-17-cyclopropylmethyl-4,5c-epoxy-3,6B3-dihydroxy- N-phenyl-8-(2,2,2-trifluoroethyl)-

6a,140a-ethanomorphinan-7a-carboxamide (75a)

FsC—\ c_)_}\~NH
N A OH
o
OH

68a 3L TX SYK-75 DG RRIEICHES. T0a 0 5 R LAY 3.8 mg (64a 7 5 D 2 EXREIUE
11%) BRUEOHEREE (SYK-437) &R/,

T5a:

MS (ESI): m/z 556 [M+H]*

HRMS (ESI): Caled for CsoHasF3sN3O4 [M+H]*: 556.2423. Found: 556.2418.

IR (film, cm'1): 3312, 2925, 1660, 1601, 1537, 1147, 755.

1H NMR (400 MHz, CDCls): 5 0.15-0.23 (m, 2H), 0.51-0.64 (m, 2H), 0.82-0.97 (m, 2H),
1.43-1.81 (m, 5H), 2.28-2.50 (m, 5H), 2.69-2.79 (m, 1H), 3.08-3.24 (m, 2H), 3.37 (s, 1H),
3.45-3.51 (m, 1H), 3.53-3.76 (m, 1H), 4.41 (d, J= 1.5 Hz, 1H), 5.83 (br s, 1H), 6.56 (d, J=
8.1 Hz, 1H), 6.74 (d, J= 8.1 Hz, 1H), 7.21 (t, J= 7.4 Hz, 1H), 7.40 (t, J= 8.0 Hz, 2H), 7.61
(d, /= 8.0 Hz, 2H), 9.80 (br s, 1H). '

SYK-437.
mp (dec.): 206-208 °C.
Anal Caled for CsoHa:2FsN304-HCl-4.1H20: C, 54.11; H, 6.24; N, 6.31. Found: C, 54.35; H,
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6.09; N, 5.99.

8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3,6B3-dihydroxy-8-methyl- M-phenyl-6a,14a-

3 &

Me, NH
D\’ N
N OH

o]

ethanomorphinan-7p-carboxamide (74b)

OH
SYK-75 D& RIEITH N, 69b 0 S FBLEY 8.4 mg (91%) BLXUNFOHEHEE (SYK-454)

EfFz,

74b:
MS (ESI): m/z 488 [M+H]*
 HR-MS (ESI): Calcd for CaoHz4N204 [M+H]*: 488.2549. Found: 488.2534.
IR (KBr, cmr'l): 3238, 2925,1638, 1599, 1524, 1444, 1318, 754.
1H NMR (400 MHz, CDsOD): § 0.22-0:34 (m, 2H), 0.53-0.62 (m, 1H), 0.65-0.79 (m, 2H),
0.94-1.03 (m, 1H), 1.26-1.41 (m, 2H), 1.48-1.61 (m, 2H), 1.83-1.94 (m, 1H), 2.23-2.47 (m,
2H), 2.50 (s, 3H), 2.54-2.68 (m, 2H), 2.75 (dd, /= 5.0, 13.1 Hz, 1H), 3.12 (s, 1H), 3.19(d, J
=18.6 Hz, 1H), 3.76 (d, J= 6.3 Hz, 1H), 4.29 (s, 1H), 6.53 (d, /= 8.1 Hz, 1H), 6.64 (d, J=
8.1 Hz, 1H), 7.19 (t, J= 7.2 Hz, 1H), 7.38 (t, J= 7.8 Hz, 2H), 7.65 (d, /= 8.2 Hz, 2H). . 3H
BEisnd
13C NMR (100 MHz, CDs0OD): § 2.7, 6.1, 9.2, 22.3, 24.6, 26.1, 34.0, 87.9, 45.8, 47.8, 55.5,
58.7, 60.1, 71.7, 74.0, 92.7, 118.8, 120.8, 123.4, 126.4, 127.3, 129.8, 133.1, 138.5, 140.1,
147.1, 174.2.

SYK-454:

mp (dec.): 225-227 °C

Anal Caled for C2sHasNsO4-2HCL-4.3H-0: C, 54;60; H, 6.89; N, 6.59. Found: C, 54.42; H,
6.67; N, 6.48.
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8-Aza-17-cyclopropylmethyl-4,50-epoxy-3,6p-dihydroxy- M-phenyl-8-(2,2,2-trifluoroethyl)-
6c,14a-ethanomorphinan-7p-carboxamide (75b)

0
FaC— NH
N
N OH
0
OH

SYK-75 O&MRIKITHEY, T0b N OoREEEY 21 mg (ERW) BLTTOHERHE
(SYK-468) %f57

76h:

MS (ESI): m/z 556 [M+H]*

HRMS (ESI): Calcd for CzoH3aF3N3sQ4 [M+H]*: 556.2423. Found: 556.2434.

IR (KBr, em-l): 3315, 2923, 1661, 1601, 1534, 1147, 755.

1H NMR (400 MHz, CDsOD): § 0.12-0.24 (m, 2H), 0.46-0.60 (m, 2H), 0.83-.98 (m, 2H),
1.38-1.50 (m, 2H), 1.53-1.72 (m, 2H), 2.29-2.45 (m, 4H), 2.71 (dd, J = 5.4, 11.5 Hz, 1H),
3.09 (dt, /= 5.9, 12.8 Hz, 1H), 3.19 (d, J= 18.3 Hz, 1H), 3.50-3.63 (m, 2H), 3.65 (s, 1H),
3.67-3.78 (m, 1H), 4.57 (d, J= 1.9 Hz, 1H), 6.50 (d, /=8.0 Hz, 1H), 6.62 (d, /= 8.0 Hz, 1H),
7.13 (t, J= 7.5 He, 1H), 7.35 (t, J= 8.5 Hz, 2H), 7.59 (d, J= 7.5 Hz, 2H), SH @B Xh T

SYK-468:

mp (dec.): 208-210 °C.

Anal Caled for CsoHs2F3N:O4- HCL-2.4H-0: C, 56.72; H, 6.00; N, 6.61. Found: C, 56.71; H,
6.01; N, 6.49. '

8-Aza-8-benzyl-17-cyclopropylmethyl-4,5a-epoxy-3,6B-dihydroxy- N-phenyl-6c,14a-

3 &
D\,@_\N OH

0]

ethanomorphinan-7p-carboxamide (76b)

OH
SYK-75 O RRIEIZHEVS. 71b In 5 R E(EE4 55.4 mg (65b 70 5 D 2 BEPEITE 81%) Bk

U%@iﬁﬁiﬁ (SYK-453) %187-,
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76b: o

- MS (ESI): m_/z 564 [M+H]* ' . _

HR-MS (ESD): CssHasN304 [M+H]*: 564.2862. Found: 564.2878.

IR (KBr, cm™): 3327, 1648, 1601, 1528, 1500, 754, ,

*H NMR (400 MHz, DMSO-dk): § 0.01-0.12 (m, 2H), 0.31-0.47 (m, 2H), 0.62-0.87 (m, 2H),
1.19-1.47 (m, 8H), 1.59-1.74 (m, 1H), 2.20-2.36 (m, 4H), 2.76-2.85 (m, 1H), 3.08 (d, J= 18.2
Hz, 1H), 3.15-3.35 (m, 2H), 3.43-3.58 (m, 2H), 4.24 (d, J=12.3 Hz, 1H), 4.69 (s, 1H), 5.14
(brs, 1H), 6.45 (d, /= 8.0 Hz, 1H), 6.57 (d, J/= 8.0 Hz, 1H), 6.84-6.96 (m, 2H), 7.02-7.21 (m,
6H), 7.53 (d, J= 7.5 Hz, 2H), 9.00 (brs, 1H), 9.11 (br s, 1H).

13C NMR (100 MHz, DMSO-de): § 3.6, 3.7, 9.2, 22.8, 23.7, 26.0, 32.5, 43.3, 46.4, 54.4, 56.3,
57.5, 59.6, 71.4, 74.2, 90.2, 117.0, 118.6, 119.3, 122.8, 126.0, 126.4, 127.3, 128.0, 129.7,
132.8, 138.3, 138.5, 139.4, 145.9, 169.9.

SYK-453:

mp (dec.): 228-230 °C ., | _ | .
Anal Calcd for CssH37N304-2HCl'2.1HzO: C, 62.33; H, 6.46; N, 6.23. Found: C, 62.36; H,
6.47; N, 6.30. |

8-Aza-8,1 7-bis(cyclopropylmethyl)-4,5a-epoxy-3, 6B-dihydroxy- MV-phenyl-6a,14a-ethano
morphinan-7B-carboxamide (77h) o
o &

> NH
D\,N : OH
o)

OH

SYR-75 O G RIKIZHEN. 72b S KEHLEY 253 mg (76%) BIUOZTDOHERE
(SYK-472) %18/=,

T7h: _

MS (ESI): m/z 528 [M+H]J*

HR-MS (ESI): Caled for CazHzsN30, [M+H]*: 528.2862. Found: 528.2877.

IR (KBr, cm-Y): 3257, 1655, 1600, 1528, 1316, 1032, 755.

H NMR (400 MHz, CDsOD): 3 0.19-0.33 (m, 4H), 0.44-0.54 (m, 2H), 0.55-0.81 {m, 3H),

0.88-1.03 (m, 1H), 1.15-1.42 (m, 2H), 1.48-1.63 (m, 2H), 1.83 (td, J = 6.8, 12.1 Hz, 1H),
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9.03-2.16 (m, 1H), 2.28-2.56 (m, 2H), 2.60-2.80 (m, 2H), 3.19 (d, J= 18.8 Hz, 1H), 3.25 (dd,

J=5.1,12.3 Hz, 1H), 3.29-3.38 (m, 4H), 4.32 (s, 1H), 6.52 (d, /= 8.1 Hz, 1H), 6.64 (d, J=

8.1 Hz, 1H), 7.18 (t, J= 7.5 Hz, 1H), 7.38 (t, J= 8.5 Hz, 2I0), 7.65 (d, /= 7.5 Hz, 2H). 3H

gEany | |

15C NMR (100 MHz, CDsOD): 5 3.0, 3.1, 5.7, 6.5, 9.5, 10.1, 23.2, 24.9, 26.0, 34.1, 45.5, 56.1,

' 56.2, 59.3, 60.4, 70.8, 73.9, 78.9, 79.2, 79.4, 79.5, 92.5, 118.7, 120.6, 122.2, 126.1, 129.9,
133.4, 138.4, 140.0, 146.8, 174.4 - | o

SYK-472:

mp (dec.): 220-222°C

Anal. Caled for CazHs7N304- 2HCI- 3.1H20: C, 58.55; H, 6.94; N, 6.40. Found: C, 58.53; H,
6.95; N, 6.29.

8-Aza-8,17-bis(cyclopropylmethyl)-4,5a-epoxy-3-methoxy-6f-hydroxy-N-phenyl-6c, 14a-

ethanomorphinan-7o-carboxamide (72a)

>y ni

D\,N N OH
(o]

OMe

67a DSMIEIZH N 68a N HREILEY 21.1 mg (71%) ’a‘:%@#a&ég ELTHE,

MS (ESI): m/z 542 [M+H]*

HR-MS (ESD: Caled for CasHoN304 [M+H]*: 542.3019. Found: 542.3000.

IR (KBr, cm): 3402, 2928, 1656, 1600, 1526, 1499, 1441, 1058, 755.

1H NMR (400 MHz, CDCls): & 0.10-0.25 (m, 4H), 0.39-0.61 (m, 4H), 0.79-0.93 (m, 2H),
1.09-1.18 (m, 1H), 1.30-1.57 (m, 3H), 1.70-1.77 (m, 1H), 2.20 (td, J= 5.6, 12.9 Hz, 1H),
2.99 (dd, J= 6.9, 12.7 Hz, 1H), 2.35-2.52 (m, 3H), 2.58 (dd, /= 6.6, 13.8 Hz, 1H), 2.80 (dd,
J= 4.6, 11.9 Hz, 1H), 3.17-3.26 (m, 2H), 3.46 (d, /= 5.9 Hz, 1H), 3.88 (s, 3H), 4.55 (d, J=
1.8 Hz, 1H), 4.78 (dd, J= 7.7, 13.8 Hz, 1H), 6.54 (d, /= 8.1 Hz, 1H), 6.70 (d, /= 8.1 Hz,
1H), 7.13 (t, J= 7.5 Hz, 1H), 7.35 (t, J= 8.4 Hz, 2H), 7.63 (d, J=7.5 Hz, 2H), 9.99 (br s, 1H).
IH&EMENT ‘ o ' '

13C NMR (100 MHz, CDCls): § 3.6, 3.8, 4.5, 5.5, 9.1, 12.7, 22.0, 25.4, 32.8, 34.8, 42.6, 47.8,
56.0, 56.4, 59.4, 60.2, 61.5, 71.7, 72.4, 94.6, 114.7, 119.0, 119.4, 124.6, 127.6, 129.1, 134.0,
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137.0, 142.1, 146.5, 171.6.

8-Aza-8,17-bis(cyclopropylmethyl)-4,5a-epoxy-3,6B-dihydroxy- V-phenyl-6a,14a-ethano
morphinan-7a-carboxamide (77a)

SYK-75 DEMRIRICHEN. 72a » S RELEW 9.2 mg (45%) BLUFOHERRIE (SYK-473)
E{’%]‘:—:O

T7a:

MS (ESI): m/z 528 [M+H]*

HR-MS (ESI): Calcd for Ca2H3sNzO4 [M+H]*: 528.2862. Found: 528.2858.

IR (KBr, cm1}; 3337, 2921, 1656, 1600, 1526, 1443, 1313, 1240, 1030, 755.

H NMR (400 MHz, CDz0D):.§ 0.05-0.24 (m, 4H), 0.30-0.57 (m, 4H), 0.79-1.00 (m, 3H),
1.26-1.42 (m, 1H), 1.54-1.80 (m, 3H), 2.25-2.56 (m, 5H), 2.70-2.85 (m, 2H), 3.15 d, /= 18.2
Hz, 1H), 3.84-3.52 (m, 2H), 3.76 (s, 1H), 4.36 (d, J= 1.6 Hz, 1H), 6.47 (d, J= 8.0 Hz, 1H),
6.60 (d, J= 8.0 Hz, 1H), 7.08 (t, J= 7.4 Hz, 1H), 7.30 (¢, J= 8.5 Hz, 2H), 7.60 (d, /=7.5 Hz,
2H). SH&#AENT |

13C NMR (100 MHz, CD30D): 6 3.8, 4.3, 4.8, 5.7, 10.1, 11.9, 20.9, 21.9, 25.7, 29.8, 36.3,
44.5, 57.2, 59.3, 61.4, 71.0, 73.5, 79.5, 95.9, 118.2, 120.4, 121.2, 125.1, 128.4, 129.8, 134.4,
139.6, 139.6, 147.3, 171.1.

SYK-473:
mp (dec.): 226-228 °C
Anal Calcd for Cz2HarN3Q4- 2HC1-4.0H20: C, 57.14; H, 7.04; N, 6.25. Found: C, 57.06; H,

6.99; N, 6.22.
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8-Aza-17-cyclopropylmethyl-4,5a-epoxy-3,6p-dihydroxy- N-phenyl-6a,14c-ethano

@ &

D\’ N NH
N OH

0

morphinan-73-carboxamide (73b)

. OH
66a 331N SYK-75 DEEEICHEN, 76b i 5 REE(LEY 29.5 mg (EEM) BLUOZT0H

BIE (SYK-467) #1457,

73b:

MS (ESI): m/z 474 [M+H]*

HR-MS (ESI): Caled for CasH32N3OQ4 [M+H]*: 474.2398. Found: 474.2377.

IR (KBr, cm-1): 3275, 2925, 1636, 1600, 1534, 1321, 755.

H NMR (400 MHz, CDsOD): 5 0.12-0.25 (m, 2H), 0.48-0.64 (m, 2H), 0.85-1.01 (m, 2H),
1.41-1.56 (m, 3H), 1.59-1.71 (m, 1H), 2.28-2.44 (m, 3H), 2.49-2.68 (m, 2H), 2.70-2.79 (m,
1H), 3.14(d, /= 18.4 Hz, 1H), 3.34 (d, /= 6.6 Hz, 1H), 3.75 (s, 1H), 4.39 (s, 1H), 6.51 (d, J
= 8.1 Hz, 1H), 6.62 (d, /= 8.1 Hz, 1H), 7.13 (t, J= 7.4 Hz, 1H), 7.34 (t, J = 8.0 Hz, 2H),
7.61(d, J=7.6 Hz, 2H). 4HBHZH T

13C. NMR (100 MHz, CDsOD): & 3.9, 5.0, 9.9, 25.0, 26.3, 30.8, 33.8, 44.6, 47.0, 54.5, 59.8,
60.9, 63.7, 73.1, 92.4, 118.5, 121.1, 121.7, 125.7, 127.5, 129.9, 134.4, 139.1, 140.0, 146.9,
172.3.

SYK-467:

mp (dec.): 227-229 °C

Anal Caled for CesHaiN3Q4- 2HCL 3.8H:0: C, 54.69; H, 6.65; N, 6.83. Found: C, 54.72; H,
6.54; N, 6.67.
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8-Acetyl-8-aza-1 7-¢yclopropylmethyl—4,5:1— epoxy-3,63-dihydroxy-V-phenyl-6c,140-ethano
morphinan-7B-carboxamide (78b) ‘
o &

Ac, NH
B\,N g OH
o
OH
THNTLHEEKF. 18b (14.4 mg, 0.030 mmol) % KEEEE (3.0 mL) WKLY U
(100 plL;, 1.24 mmol) ZjN%. BT 3 WHIBHRL 2. SUSHEIZ 2 M KEBLF R U & 4kl
# (1.0 mL) Zmx. ?}b:f‘/%{ﬁ KT ERT20 HRBHRL 2. KiSiks > EORIVAT
HI L, Rl b UL TRARE, B EAE L7z, HONHERDE. ST TLC (X5 /
~—)W OERVA = 10/1) THEHESL i%%ﬂ:*"% 14.7 mg (94%) ZEEFSEEL T
Bz ZNDAZ /—)L (1.0ml) r‘*z{“uz,ﬁéﬁ (3.4 mg) ZMATHLL, RELESHO
ZRBBE (SYK-469) /7,

78b:

MS (ESI): m/z 516 [M+H]* | |

HR-MS (BSD: Caled for CroHuNsOs [M+HJ': 516.2499. Found: 516.2515.

IR (KBr, cm'): 3270, 1675, 1637, 1600, 1548, 1499, 1445, 1384, 1325, 1035, 756.

'H NMR (400 MHz, CDsOD): & 0.11-0.37 (m, 2H), 0.45-0.77 (m, 2H), 0.80-1.24 (m, 250,
1.41-1.87 (n, 5H), 2.07-2.78 (m, 7H), 2.76-3.12 (m, 3H), 3.20-3.29 (m, 1H), 4.43-4.67 (m,
1H), 655 (¢, /= 8.1 H, 1H), 6.68 (¢, J= 8.1 Hy, LED), 7.07-7.90 (m, 1H), 7.35 (&, J=7.7 Ho,
2H), 7.62 (d, J=17.8 Hz, 2H). 3H ELHUE‘?’LT

SYK-469:

mp (dec.): 192-194 °C _ .

Anal, Caled for CsoHssN3Os: CeHsCO:H-3.3H:0: C, 63.74; H, 6.59; N, 6.03. Found: C,
63.60; H, 6.44; N, 6.33.
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8-Aza-N-benzyl-1 7-cyclopropy1methy1-4, 5a-epoxy-6B-hydroxy-3-methoxy-6a,14a-ethano

morphinan-7a-carboxamide (79a)

D\IN M OH
(o}
OMe
TN UBRE TR UINT I > (42,5 uL, 0.39 mmol) @ THF (1.0 mL) %KIC, -78°C
T p-Buli @ 1.59 M A4 VEK (201 uL, 0.32 mmol) ZHTFL. 10 SEE#RLE, KIS
iz, 66a (28.6 mg, 0.065 mmol) ¢ THF (1.0 mL) HiE#MA. HiBT 2 BEREERLE,
R e RIS T 2oy AKISEICIES, 7 OOl ATHI L 2. FHE a0
COKTHRNE, BT MU ATERL. WEBGL . B5NHARNE SR TLC (AF
J i aOvA = 1/30) THBBBL, RELAY 6.9 mg 21%) =EAHRHESEL
TH.

MS (ESI): m/z 502 [M+H]*

HRMS (ESI): Caled for CsoHzsN3sOs [M+H]*: 502.2706. Found: 502.2710.
IR (film, cm): 3320, 2925, 1644, 1600, 1524, 1503, 1167, 753. |
\H NMR (400 MHz, CDCly): 5 0.03-0.14 (m, 2H), 0.40-0.55 (m, 2H), 0.66-0.89 (m, 2H), 1.13
@t J = 5.9, 12.9 Hz, 1H), 1.20-1.37 (m, 1H), 1.39-1.90 (m, 3H), 1.93-2.10 (m, 1H),
9.92-2.40 (m, 4H), 2.73 (dd, J= 5.3, 12.0 Hz, 1H), 3.03 (d, /= 6.5 Hz, 1H), 3.09 (d, J= 18.3
Hz, 1H), 3.50 (d, J= 1.9 Hz, 1H), 3.89 (s, 3H), 4.46 (dd, J/= 6.6, 15.0 Hz, 1H), 4.47 (s, 1H),
4.60 (dd, J= 6.6, 15.0 Hz, 1H), 5.68 (br s, 1H), 6.53 (4, J= 8.1 Hz, 1H), 6.70 (d, /= 8.1 Hz,
1H), 7.22-7.41 (m, 5H), 8.89 (t, 7= 6.6 Hz, 1H).

180 NMR (100 MHz, CDCls): & 3.6, 4.1, 9.4, 22.0, 24.2, 28.4, 35.0, 42.7, 43.0, 46.8, 52.2,
57.2, 58.3, 59.0, 60.1, T1.5, 94.7, 115.3, 119.6, 127.0, 127.5, 127.5, 128.7, 133.4, 138.1,
142.3, 147.6; 174.1. ‘

118



8-Aza- N-benzyl-17- cyclopropylmethyl 4 5(1 -epoxy-3,6B-dihydroxy-6a,14a-ethano

W
-NH
B 20
N OH

O

'morphman- Ta-carboxamide (80a)

OH
SYK-75 DBREICHN. 79 205 ERELAY 10.9 mg (97%) HBERE O EBIE
(SYK-471) %27, B | ' - |

80a:

MS (ESD): m/z 488 [M+H]* -

HRMS (ESI): Caled for CoaHssN3OQ, [M+H]*:'488.2549. Found: 488.2555.

IR (KBr, em-1): 3315, 2925, 1646, 1526, 1456, 1163, 1030, 699. -

'H NMR (400 MHz, CD3OD): 8 0.07-0.18 (m, 2H), 0.45-0.54 (m, 2H), 0.67-0.78 (m, 1H),
0.81-0.95 (m, 1H), 1.20:1.38 (m, 2H), 1.44-1.54 (m, 1H), 1.69-1.78 (m, 1H), 2.19 (td, J= 5.6,
13.1 Hz, 1H), 2.29-2.47 (m, 4H), 2.77 (dd, J= 5.1, 11.8 Hz, 1H), 3.11 (d, J= 18.3 Hz, 1H),
8.16 (d, = 6.7 Hz, 1H), 3.55 (d, J= 2.0 Hz, 1H), 4.36 (d, J/= 1.7 Hz, 1H), 4.41 (d, J= 14.9
Hz, 1H), 4.52 (d, J = 14.9 Hz, 1H), 6.47 (d, J= 8.1 Hz, 1H), 6.60 (d, J = 8.1 Hz, 1H),
7.20-7.37 (m, 5H). 4H @RI ZINT

1BC NMR (100 MHz, CDsOD): 5 4.3, 4.5, 10.1, 22.5, 25.1, 29.5, 35.8, 43.9, 44.2, 53.6, 60.2,
60.2, 61.1, 73.0, 79.5, 95.6, 118.5, 121.1, 127.7, 128.3, 128.5, 129.6, 134.4, 139.9, 140.0,
147.3, 175.9.

SYK-471:

mp (dec.): 200-202 °C.

Anal. Caled for C2eHasN304-2HCI- 3.0H-0: C, 56.68; H, 6.72; N, 6.84. Found: C, 56.78; H,
6.73; N, 6.79.
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: (5R,6R,7.R,QR,138;14.5)-8-Aza-17-cyclopropylmethy1-4,5-epoXy-4',5'-dihydro_—3-méthoxy-8—
metyl-6,14-ethanofuro[5',4":6,7]morphinan-2'(3'H)-one (84a) | -

OMe
(6.R6R,759RK,135,145)-8-Aza-17 -cyclopropylmethyl-4,5-epoxy-4',5'-dihydro-3—methoxy-8-
metyl-6, 14-ethanofuro[5',4":6, 7imorphinan-2'(3'H)-one (84b)

OMe
NI EBZTF. 53 (200 mg, 0.54 mmol) DAF /—)b (5.0 mL) WHKIZHREEN U D4

(450 mg, 3.26 mmol)& TosMIC (318 mg, 1.63 mmol) #MA. ZEi T 20 SEEALL, K
R E LK EIA, 7 OORVATHEL, FEBZRET ) DL THER. HERE
L7z, BEOL7OXRCFNAFNI—F) (2.0 mL) BRI 2 M 1BEE (4.0 mL) 2%,
ST 2 BRI L. BHIUARNRIZEMKREAKET MU T LAKERZRAT, 700
RIVATHE L., BEEEHEST N T ATERE, BEBGHLE, 7HVIFEKQT. & .
K (345 mg, 5.28 mmol) % THF (2.5 mL) IZFE L. KT, VO EEELTT )V (293 mg,
2.64 mmol) #FFFL. 60°C THIELx. BWIRAIRDIDERRBLEE. KGT. 5
N-BEO THE (1.0 mL) BZFE TFL. |IBET 1 EEEHER U2, AL 2 ORI
BALT B AKBREBEAEMA, 31 N30, AMERBEITIVTHHE L,
B ERE T N A TERE. BFEEBRLE. BohiHERME UATNAT LT
nI k7574 — (30g, 7OOFRN LAY /=)W OoR, =1/10 gradient) E57H
TLC (25% 7 2ESTFKIAY J—Wp ool s = 1/10/300) THEFHL. RELEY
84a (71.9 mg, 32%) KX 84b (89.9 mg, 40%) E#TNENEEFEHELL THEL,

84a:

MS (ESI): m/z 423 [M+H]*

HR-MS (ESI): Caled for CesHaiN204 [M+H]*: 423.2284. Found: 423.2275.

IR (film, cmt): .2945, 1788, 1503, 1051, 731.

1H NMR (400 MHz, CDCls): § 0.08-0.21 (m, 2H), 0.43-0.71 (m, 3H), 0.84-0.97 (m, 1H),
1.45-1.57 (m, 1H), 1.66-1.83 (m, 2H), 1.84-1.95 (m, 1H), 2.10-2.33 (m, 3H), 2.36-2.45 (m,
1H), 2.57 (s, 3H), 2.62-2.77 (m, 3H), 2.82-2.94 (m, 1H), 3.16 (d, /= 18.4 Hz, 1H), 3.52(d, J
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= 6.5 Hz, 1H), 8.80 (ddd, J=2.1, 8.3, 13.1 Hz, 1H), 3.89 (s, 3H), 4.47 (d, J= 2.1 Hz, 1H),
6.59 (d, /= 8.2 Hz, 1H), 6.75 (d, J= 8.2 Hz, 1H). | | ,

C NMR (100 MHz, CDCls); §2.5, 4.9, 8.8, 18.1, 21.2, 23.4, 31.0, 32.8, 35.7, 44.1, 49.9,
54.4, 56.8, 58.3, 59.4, 60.2, 82.1, 92.4, 114.6, 119.5, 128.2, 131.3, 142.0, 147.5, 173.5.

84b:

MS (ESI): m/z 423 [M+H]* _ .

HR-MS (ESI): Caled for CzsHa1N2Os [M+H]*: 428.2284. Found: 423.2279.

IR (film, cm-1): 2944, 1788, 1501, 951, 729.

H NMR (400 MHz, CDCls): & 0.07-0.20 (m, 2H), 0.44-0.62 (m, 2H), 0.71-0.84 (m, 1H),
10.85-0.98 (m, 1H), 1.33-1.44 (m, 1H), 1.54-1.63 (m, 1H), 1.70-1.88 (m, 2H), 2.20 (dd, J=17.5,
12.8 Hz, 1H), 2.25-2.37 (m, 2H), 2.45 (s, 3H), 2.52 (dd, J= 5.8, 12.8 Hz, 1H), 2.53-2.63 (m,
1H), 2.64-2.83 (m, 3H), 2.9 (dd, J= 7.5, 12.9 Hz, 1H), 8.14 (d, J= 18.3 Hz, 1H), 3.44 (d, J
= 6.5 Hz, 1H), 3.90 (s, 3H), 4.55 (d, J=2.4 Hz, 1H), 6.60 (d, J= 8.1 Hz, 1H), 6.74 (d, J= 8.1
Hz, 1H). '

BC NMR (100 MHz, CDCls): & 3.0, 4.6, 8.9, 21.0, 23.7, 23.9, 33.3, 34.6; 36.6, 43.8, 46.9,
55.0, 57.0, 58.5, 59.9, 67.8, 82.9, 91.0, 115.2, 119.6, 127.7, 132.0, 142.1, 147.1, 174.1.

(5K,6R,TR9K,135,145)-8-Aza-8-benzyl-17 -cyclopropylmethyl-4,5-epoxy-4',5'-dihydro-3-
methoxy-6,14-ethanofuro[5',4"6,7] morphinan-2'(3' Hj-one (85a)

NopSrs
O

OMe
(6R,6R, 75,9K, 138, 145)-8-Aza-8-benzyl- 17- -cyclopropylmethyl-4,5- epoxy -4', 5' dlhydro 3-

methoxy-6, 14-ethanofuro[5' 4":6,Tjmorphinan-2' (3’Hj -one (85b)

NAEes

G

GCMe
84a KT\ 84b DERRIRIZHEV. 61 05 RELAY 85a (258 mg, 23%) KX 85b (460 mg, -

41%) TN ENEEAIELE & L THE,
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8ba:

MS (ESID): m/z 499 [M+H]*

HR-MS (ESI): Caled for CanHasN204 [M+H]*: 499.2597. Found: 499.2595.

IR (film, cmm): 2934, 1788, 1503, 1049, 734. ' |

1H NMR (400 MHz, CDCls): 5 0.00-0.09 (m, 2H), 0.32-0.47 (m, 2H), 0.69-0.93 (m, 2H),
1.50-1.73 (m, 2H), 1.78-1.94 (m, 2H), 2.01 (dd, J = 7.6, 16.7 Hz, 1H), 2.26-2.41 (m, 4H),
9.46 (dt, J= 2.8, 11.6 Hz, 1H), 2.58 (dd, /= 12.8, 16.7 Hz, 1H), 2.86 (dd, J= 4.5, 11.6 Hz,
1H), 3.21 (d, /= 18.3 Hz, 1H), 3.47 (d, J= 6.1 Hz, 1H), 3.50 (dd, J= 7.6, 12.6 Hz, 1H), 3.89
(s, 3H), 3.98 (d, J= 14.0 Hz, 1H), 4.34 (4, J= 14.0 Hz, 1H), 4.49 (s, 1H), 6.59 (d, J= 8.1 Hz,
1H), 6.75 (d, J= 8.1 Hz, 1H), 7.20-7.38 (m, 3H), 7.43-7.53 (m, 2H). ‘

13C NMR (100 MHz, CDCls): 3 3.7, 3.8, 9.1, 18.6, 24.4, 26.2, 32.9, 36.3, 43.3, 50.4, 51.6,
56.7, 56.8, 58.6, 59.9, 60.3, 82.6, 92.3, 114.7, 119.5, 127.0, 128.3, 128.3, 128.4, 131.5, 141.0,
142.0, 147.4, 174.1. '

85h:

MS (ESI): m/z 499 [M+H]}*

HR-MS (ESI): Caled for Cs1HssN2Q4 [M+H]*: 499.2597. Found: 499.2594.

IR (film, cm1): 2944, 1786, 1501, 952, 732.

IH NMR (400 MHz, CDCls): § 0.02-0.16 (m, 2H), 0.39-0.54 (m, 2H), 0.78-0.96 (m, 23),
1.35-1.51 (m, 2H), 1.56-1.71 (m, 1H), 1.71-1.90 (m, 2H), 1.95 (dd, /= 12.7, 17.3 Hz, 1H),
2.97-2.46 (m, 4H), 2.81-3.04 (m, 3H), 3.09 (d, /= 10.9 Hz, 1H), 8.19 (d, /= 18.3 Hz, 1H),
3.43 (d, J= 6.5 Hz, 1H), 3.89 (s, 3H), 4.45 (d, /= 2.1 Hz, 1H), 4.50 (d, /= 10.9 Hz, 1H),
6.61 (d, J= 8.1 Hz, 1H), 6.75 (d, /= 8.1 Hz, 1H), 7.22-7.38 (m, 3H), 7.38-7.51 (m, 2H).

13C NMR (100 MHz, CDCls): 6 3.7, 40, 9.4, 22.6, 23.6, 24.4, 33.6, 35.8, 43.2, 47.3, 53.5,
56.7, 57.6, 58.5, 60.3, 66.9, 83.2, 91.0, 115.2, 119.6, 127.6, 127.7, 128.4, 129.3, _131.97, 139.9,
142.0, 147.2, 174.6. ; - |
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(BR,6R,TRIR135145-2-(8-Aza-1 7-cyclopropylmethyl-4,5-epoxy-6-hydroxy-3-methoxy-8-
methyl-6,14 -ethanom_orphinan-7-y1)-.1\f-pheny1acetam_ide (86a)

Q
‘ ' g OMe

TN ERRKF, 7= > 110 uL, 1.21 mmol) O T (L.OmL) IRz, KA F.
BUAFATINIZD LD 2.0 M MIVI VR (604 pl, 1.21 mmol) ZZ. SEET 10 4
IR LIz, RISHZEKE L. 64a (51 mg, 0.12 mmol) D FILTY (1.0 mL) HiKE - <
DR FL. SRT 3.6 BB LE, KAT. BEKEMZ, BRIFL CHIEL. T
EHEET DU DL TERE. WIEBE L, SoNEERY ES TR TLC (265% 7 2 =7
HKIAZ 7 =)W 0aR)b A = 1/10/200) THEESRL . REESY 19.7 mg (32%) ZEME
RYE & L'Cf%ff..o '

MS (ESI): m/z 516 [M+H]*

HR-MS (ESI): Caled for Cs:HasN3Q4 [M+H]+- 516.2862. Found: 516.2869.

IR (film, cm-1): 3303, 1660, 1600, 1499, 755

H NMR (400 MHz, CDCls): 5 0.05-0.18 (m, 2H), 0.44-0.60 (m, 21-1), 0.63-0.75 (m, 1H),
0.82-0.96 (m, 1H), 1.34-1.62 (m, 3H), 1.62-1.71 (m, 1H), 2.22-2.46 (m, 6H), 2.68-2.83 (m,
2H), 2.76 (s, 3H), 3.01 (dd, J= 4.8, 15.4 Hz, 1H), 3.14 (d, J= 18.4 Hz, 1H), 3.35 (d, /= 6.2
Hz, 1H), 3.51 (br s, 1H), 3.87 (s, 3H), 4.41 (s, 1H), 6.55 (d, J= 8.1 Hz, 1H), 6.70 (d, J= 8.1
Hz, 1H), 7.02-7.11 (m, 1H), 7.24-7.35 (m, 2H), 7.49-7.59 (m, 2H), 8.57 (br s, 1H).

13C NMR (100 MHz, CDCls): 5 3.7, 4.1, 9.0, 20.6, 24.3, 25.9, 34.5, 34.9, 35.1, 43.3, 47.7,
56.5, 56.6, 57.0, 60.0, 63.1, 72.0, 95.3, 113.7, 119.3, 119.7, 123.9, 128.3, 128.9, 133.2, 138.2,
141.9, 146.8, 171.3.

(5R,6K,759R,135,14.5)-2-(8-Aza-1 7-cyclopropylmethyl-4,5-epoxy-6-hydroxy-3-methoxy-8-
methyl-6,14 -ethanomorphinan-7-yl)- M-phenylacetamide (86b) ‘

86a DERMEITHE . 84b 15, WEMRIE E L TRE(LAY 19.2 mg (42%) EE,
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MS (ESI): m/z 516 [M+H]*

HR-MS (ESI): Calcd for Cs1HasN3zO4 [M+H]*: 516.2862. Found: 516.2850.

IR (film, cm-1): 3303, 1660, 1600, 1499, 731.

1H NMR (400 MHz, CDCls): o 0..07-0.21 (m, 2H), 0.43-0.69 (m, 3H), 0.83-0.95 (m, 1H),
1.18-1.31 (m, 1H), 1.47-1.63 (m, 2H), 1.70-1.83 (m, 1H), 2.06-2.45 (m, 3H), 2.39 (s, 3H),
2.52-2.79 (m, 4H), 2.94-3.06 (m, 2H), 3.10-3.15 (d, /= 18.3 Hz, 1H), 3.46 (br s, 1H), 3.86 (s,
3H), 4.65 (s, 1H), 6.59 (d, J = 8.1 Hz, 1H), 6.73 (d, </ = 8.1 Hz, 1H), 7.01-7.11 (m, 1H),
7.23-7.33 (m, 2H), 7.51-7.63 (m, 2H), 8.77 (br s, 1H). 1H#EF =T

1BC NMR (100 MHz, CDCls): 5 2.6, 4.9, 8.8, 21.0, 23.6, 26.8, 33.4, 35.5, 38.9, 44.3, 46.4,
55.0, 56.5, 57.0, 59.7, 67.5, 72.0, 91.7, 113.9, 119.4, 119.7, 123.8, 128.2, 128.8, 132.6, 138.5,
142.0, 147.0, 171.3.

(5R,6R,7R,9R,135,145)-2-(8-Aza-17-cyclopropylmethyl-4,5-epoxy-6-hydroxy-3-
methoxy-8-methyl-6,14-ethanomorphinan-7-yl)-N-benzylacetamide (87a)

TN EELT. 84a (77.2 mg, 0.165 mmol) @ MV (3.0 mL) EHRICNPNT 2
> (90.3 uL, 0.83 mmol) ZHHZ. 100°C T 13 Refl#R L /-, RINKEIRGL . HERY %
HEMRYE E L TE-, Boh-RERYESB TLC (26% 7 BT RIAY /=T
O ORIV A=110/100) THEEEH L. ZELEY 11.2 mg (18%) ZEEMRYEEL L THE

-
—o

MS (ESI): m/z 530 [M+H]*

HR-MS (ESD): Caled for Ca:HoNzO4 [M+H]*: 530.3019. Found: 530.3017. -

IR (film, cm): 3302, 1643, 1499, 1453, 732.

1H NMR (400 MHz, CDCls): & 0.03-0.19 (m, 2H), 0.42-0.58 (m, 2H), 0.58-0.71 (m, 1H),
0.81-0.94 (m, 1H), 1.18-1.50 (m, 3H), 1.58-1.72 (m, 1H), 2.14-2.47 (m, 5H), 2.56-2.77 (m,
2H), 2.66 (s, 3H), 2.84 (dd, J= 5.4, 15.5 Hz, 1H), 3.12 (d, J= 18.2 Hz, 1H), 3.32 (d, /= 6.3
Hz, 1H), 3.45-3.55 (m, 1H), 8.87 (s, 3H), 4.37 (s, 1H), 4.40 (dd, /= 5.5, 14.8 Hz, 1H), 4.48
(dd, J= 5.8, 14.8 Hz, 1H), 6.31-6.44 (m, 1H), 6.54 (d, J= 8.1 Hz, 1H), 6.70 (d, J=8.1 Hz,
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1H), 7.18-7.42 (m, 5H). 1H@H N T _ _

15C NMR (100 MHz, CDCly): 8 3.6, 4.2, 9.0, 20.5, 24.1, 25.2, 33.5, 34.1, 35.0, 43.5, 43.7,
47.6, 56.3, 56.5, 56.8, 60.0, 62.4, 71.8, 95.6, 113.7, 119.2, 127.2, 1274, 127.8, 128.4, 128.6,
128.6, 133.2, 138.3, 141.9, 146.9, 172.9,

(5H,6R,759R,135,145)-2-(8-Aza-17 -cyclopropylmethyi-4, 5-epoxy-6-hydroxy-3-methoxy-8-
methyl—6,14—ethanomorphinan-7-y1)-Nbenzy1acetamide (87b)

e

Bn Lo
0

OMe

87a DERKITHEN: 84b 1 S RELEY 43.9 mg (88%) a..@m&%ga; L8,

‘MS (ESD): m/z 530 [M-+H]*

HR-MS (ESD): Caled for Cs2HsoN3O4 [M+HJ*: 530.3019. Found: 530. 3001,

IR (film, cmY): 3303, 2950, 1643, 1501, 752.

'H NMR (400 MHz, CDCly): § 0.05-0.17 (m, 2H), 0.39-0.68 (m, 3H), 0.76-0.91 (m, 1H),
1.15-1.30 (m, 1H), 1.41-1.56 (m, 2H), 1.64-1.80 (m, 1H), 2.09 (dd, J= 7.9, 12.9 Hz, 1H),
2.17-2.31 (m, 2H), 2.36 (s, 3H), 2.43 (dd, J= 4.2, 14.4 Hz, 1H), 2.48-2.71 (m, 3H), 2.71.3.00
(m, 3H), 3.08 (d, /= 18.4 Hz, 1H), 3.40 (d, /= 6.1 Hz, 1H), 3.82 (s, 3H), 4.40 (4d, J=5.2,
15.0 Hz, 1H), 4.45 (dd, J/= 5.6, 14.8 Hz, 1H), 4.56 (d, /= 1.7 Hz, 1H), 6,55 (d, J/= 8.1 Hz,
1H), 6.62-6.72 (m, 1H), 6.69 (d, /= 8.1 Hz, 1H), 7.20-7.39 (m, 5H).

%C NMR (100 MHz, CDCly): 2.4, 4.9, 8.8, 20.9, 23.4, 27.0, 33.3, 35.0, 38.1, 43.7, 44.2,
46.3, 54.9, 56.5, 56.8, 59.5, 67.6, 71.8, 91.9, 1139, 119.1, 127.0, 127.2, 1278 128.2, 128.5,
128.5, 132.7, 138.3, 141.9, 147.1, 173.1.
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(5R,6R,7TRIR135145)-2-(8-Aza-17-cyclopropylmethyl-4,5-epoxy-3,6-dihydroxy-8-methyl
-6,14-ethanomorphinan-7-yl)-N-phenylacetamide (88a)

NV o W
0
OH
SYK-75 DG RIEICHEV, 86a NS REMLAY 108 mg (7% BLUETDHEERE
(SYK-546) Z157=,

88a.:

MS (ESI): m/z 502 [M+H]*

HR-MS (ESI): Caled for CaoHasNs04 [M+H]+ 502 2706. Found: 502.2694.

IR (film, em'1): 3253, 1660, 1499, 1321, 755.

1H NMR (400 MHz, CDsOD): § 0.09-0.23 (m, 2H), 0.43-0.72 (m, 3H), 0.81-0.96 (m, 1H),
1.23-1.50 (m, 3H), 1.56-1.74 (m, 2H), 2.23-2.70 (m, 5H), 2.55 (s, 3H), 2.85 (dd, /= 8.9, 16.0
Hz, 1H), 2.99 (dd, J= 3.0, 16.2 Hz, 1H), 3.13 (d, /= 18.4 Hz, 1H), 3.48 (d, /= 5.1 Hz, 1H),
3.75 (d, J= 8.0 Hz, 1H), 4.31 (s, 1H), 6.48 (d, /= 8.1 Hz, 1H), 6.62 (d, J= 8.1 Hz, 1H),
7 04-7.13 (m, 1H), 7.25-7.35 (m, 2H), 7.56 (d, J— 7.6 Hz, 2H). SH&#@ENT

13C NMR(lOOMHz CDsOD): 6 3.7, 5.1, 9.3, 21.1, 23.0, 24.9, 32.2, 34.1, 35.8, 45.3, 48.5,
57.2, 57.6, 60.6, 62.2, 72.1, 96.3, 118.5, 120.1, 121.2, 125.1, 127.7, 129.8, 133.7, 139.8,
140.0, 147.5, 174.1.

SYK-546:

mp (dec.): 218-221 °C

Anal Caled for CaollssN3O4-2HCI: C 62.72: H, 6.49; N, 7.31. Found: C, 62.69; H, 6.78; N,
7.14.
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(5R6R7S, 9R,135145)-2-(8-Aza-17 -cycl_opropyl_methyl—4,5-epoxy- 3,6-dihydroxy-8-methyl-
6,14-ethanomorphinan- 7—y1)-Npheny1acetami_de (88b) L

SYK-75 DG MRIKICHE N, 86b NS EE{ESY 138 mg (74%) B L UOFOHEE
(SYK-547) %{57~, ' '

88b:

MS (ESI): m/z 502 [M+H]*

HR-MS (ESI): Caled for CsoHzsN304 [M+H]*: 502.2706. Found: 502.2712.

IR (film, cm-1): 3291, 1659, 1600, 1444, 755,

‘H NMR (400 MHz, CDsOD): § 0.10-0.26 (m, 2H), 0.43-0.70 (m, 3H), 0.82-0.96 (m, 1H),
1.18-1.36 (m, 1H), 1.45-1.59 (m, 2H), 1.80 (dt, J = 6.8, 12.5 Hz, 1H), 2.19-2.35 (m, 2H),
2.35-2.47 (m, 1H), 2.38 (s, 3H), 2.48-2.66 (m, 3H), 2.76 (dt, J=5.5, 12.7 Hz, 1H), 2.91-3.05
(m, 2H), 3.12 (d, J=18.5 Hz, 1H), 3.53 (d, J= 6.5 Hz, 1H), 4.51 (d, J= 1.7 Hz, 1H), 6.49 (d,
/= 8.1 Hz, 1H), 6.62 (d, J= 8.1 Hz, 1H), 7.04-7.13 (m, 1H), 7.26-7.36 (m, 2H), 7.58 d, J=
7.5 Hz, 2H). 3HE@ZNT

13C.NMR (100 MHz, CDsOD): 3 3.1, 5.6, 9.4, 21.8, 24.7, 27.2, 34.4, 36.4, 39.8, 45.7, 47.7,
56.2, 58.5, 60.6, 70.2, 72.5, 92.2, 118.4, 120.5, 121.4, 125.1, 127.8, 129.8, 133.7, 139.9,
140.0, 147.3, 174.2.

SYK-547:

mp {deec.): 214-216 °C , ,

Anal. Caled for CsoH3:N204- HCI- 1.6H-0: C, 63.56; H, 6.97; N, 7.41. Found: C, 63.49; H,
6.90; N, 7.29.
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(5R,6R,7R9R,135,145)-2-(8-Aza-17-cyclopropylmethyl-4,5- epoxy—3 6- dlhyd.roxy—S-methyl
-6,14-ethanomorphinan-7-yl)- N-benzylacetamide (89a)
Me, -

HN—j
A

!
D\/N N 0?!
O

: QOH
SYK-75 O RIEIZHE. 8Ta I & BHLAW 6.2 mg 67%) BILUTFTOEHEER (SYK-446)

89a:

MS (ESD): m/z 516 [M+H]* -

HR-MS (ESI): Calcd for CsiHaeN3sOs [M+H]*: 516.2862. Found: 516.2858.

IR (film, cm-Y): 3280, 1634; 1455, 1321, 752. ' '

1H NMR (400 MHz, CD30D): §0.10-0.23 (m, 2H), 0.43-0.69 (m, 3H), 0.80-1.00 (m, 1H),
1.26-1.45 (m, 3H), 1.54-1.71 (m, 2H), 2.22-2.54 (m, 4H), 2.46 (s, 3H), 2.56-2.77 (m, 2H),
2.80-2.91 (m, 1H), 3.12 (d, /= 18.4 Hz, 1H), 3.39-3.51 (m, 1H), 3.66 (d, J'= 8.4 Hz, 1H),
-4.28 (s, 1H), 4.36 (d, J= 14.9 Hz, 1H), 4.43 (d, J= 14.9 Hz, 1H), 6.47 (d, /= 8.0 Hz, 1H),
6.61 (d, /= 8.0 Hz, 1H), 7.18-7.41 (m, 5H). SH @#lzNnT o

13C NMR (100 MHz, CDsOD): § 3.7, 5.1, 9.4, 21.0, 22.9, 24.8, 32.2, 33.1, 35.8, 44.3, 45.3,
48.5, 57.2, 57.6,60.6, 62.1, 72.0, 96.3, 118.4, 120.5, 127.7, 128.2, 128.8, 129.5, 133.8, 139.8,
140.1, 147.5, 175.6. '
SYK-446:

mp (dec.): 200-202 °C

Anal Caled for CaiHaN204-HC1-2H:0: C, 63.31; H, 7.20; N, 7.14. Found: C, 63.26; H,
7.15; N, 6.89. |
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(BR6RTS9R13S 145)-2-(8-Aza-17-cyclopropylmethyl-4,5-epoxy-3,6-dihydroxy-8-methyl-
6,14-ethanomorphinan-7-yl)- N-benzylacetamide (89b)

SYK-75 O&REITHD, 87b 75 XKELEY 209 mg (10%) B&ZDEEE
(SYK-445) #7875, o

89h: 4

MS (ESI): m/z 516 [M+H]*

HR-MS (ESI): Caled for CarHasN3O4 [M+H]*: 516.2862. Found 516. 2862.

IR (film, cm): 3288 1633, 1456, 1033, 753.

iH NMR (400 MHz, CDsOD): 5 0.88-0.22 (m, 2H), 0.40-0.67 (m, 3H), 0.780.92 (m, 1H),
1.13-1.26 (m, 1H), 1.39-1.55 (m, 2H), 1.78 (dt, J= 6.8, 12.4 Hz, 1H), 2.14-2.25 (m, 2H),
2.30 (s, 3H), 2.33-2.45 (m, 2H), 2.45-2.55 (m, 2H), 2.69 (dt, J= 5.5, 12.6 Hz, 1H), 2.81-2.93
(m, 2H), 8.08 (d, /= 18.4 Hz, 1H), 3.47 (4, J= 6.5 Hz, 1H), 4.38 (d, J= 14.8 Hz, 1H), 4.44
(d, J=1.9 Hz, 1H), 4.45 (d, J= 14.8 Hz, 1H), 6.47 (d, J= 8.0 Hz, 1H), 660(d J~80Hz
1H), 7.15-7.42 (m, 5H). SH 8@ Nng ) _

13C NMR (100 MHz, CD:0D): 8 3.0, 5.6, 9.5, 21.8, 24.6, 27.3, 34.4, 36.4, 38.9, 44.5, 45.7,
47.7,56.1, 58.4, 606 70.0, 72.4, 92.3, 1184 120.4, 127.8, 128.2, 128.9, 129.5, 129.6, 1337
139.9, 147.3, 175.8.

SYK-445:

mp (dec.): 208-212 °C _

Anal Caled for 031H37N304-H01' 1.3H:0: C, 65.19; H, 7.28; N, 7.13. Found: C, 65.10; H,
7.00; N, 7.35. |
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(BR6R,TH9R,135,145)-2-(8-Aza-17-cyclopropylmethyl-4, 5 epoxy—G hydroxy-3 methoxy—G
14-ethanomorphinan-7-yl)- V- phenylacetamlde (90a)

e}
O OMe

85a (24.4 mg, 0.049 mmol) DEEE (1.0 mL) FHEIZ 20% PA(OH)2/C (50% wt.) (10 mg)
EMA. KRBEET. SET2 BEEE UL, SKEE S NGB L - BERE WL
L7z, BEICRAMREAES M) OLAKERENA, oo ATHHEL., FEEEZR
B B DA TR BRI L 2. 7O VFEET. ¥ 2 U 2 (44.7 pL, 0.49 mmol) @
VKR (1.0mL) 12, KT, PUAFATIVIZTLD 2M MV B (245 pL,
0.49 mmol) ZMA. Eifl T 10 Sy LIz, BOR % K L %62’17"%@@ MLz (1 0
ml) BREW- D@ L. %iﬂ'{lﬂﬁ'ﬁﬁﬁﬂfbto KET, F‘%m?&mz E’F&I?JVC
L. AHEEmES N UL TERRE, WL L7, 18 bﬂf:ﬁéﬁﬁ%%ﬁﬁmm (25%
FUESTKIAY J— I OORIL L = 1/10/300) THEEFHL . RE(LED 19.8 mg

(81%) ZEEIRYIE & L THI. | |

MS (ESI): m/z 502 [M+H]* |

HR-MS (ESI): Caled for CsoHssIN3O4 [M+H]*: 502.2706. Foﬁnd: 502.2701.

IR (film, cm-): 3304, 1667, 1599, 1499, 731.

'H NMR (400 MHz, CDCl): 5 0.03-0.17 (m, 2H), 0.45-0.58 (m, 2H), 0.63-0.76 (m, 1H),
0.76-0.91 (m, 1H), 1.17-1.42 (m, 1H), 1.43-1.66 (m, 2H), 1.76-1.87 (m, 1H), 2.04 (dt, J= 5.7,
12.6 Hz, 1H), 2.23-2.42 (m, 4H), 2.56-2.74 (m, 2H), 2.79-3.04 (m, 3H), 3.10 (d, /= 18.5 Hz,
1H), 3.17 (d, /= 6.6 Hz, 1H), 3.52 (br s, 1H), 3.87 (s, 3H), 4.37 (s, 1H), 6.56 (d, J—81Hz
1H), 6.70 (3, J= 8.1 Hz, 1H), 7.02-7.11 (m, 1H), 7.24-7.33 (m, 2H), 7.54 (¢, J=17.7Hz, 2H),
9.09 (br s, 1H).

18C NMR (100 MHz, CDCls): 6 3.7, 4.0, 9.3; 20.5, 24.1, 28.3, 35.1, 38.6, 43.0, 47.0, 53.2,
54.6, 56.5, 58.4, 60.0, 71.6, 95.1, 113.8, 119.6, 119.9, 123.8, 128.1, 128.9, 133.4, 138.2,
142.1, 147.1, 171.0.

130



(5R,6R,759£,135,145-2-(8-Aza-1 7-cyclopropylmethyl-4,5-epoxy-6-hydroxy-3-methoxy-6,
14-ethanomorphinan-7-yl)- N-phenylacetamide (90b)

O
AN WA
0
OMe

90a DERIEIZHE. 85b NS EBULAY 31.2 mg (85%) % EEMKWE & L CEx,

MS (ESI): m/z 502 [M+H]*

HR-MS (ESI): Caled for CaoH3:NsO4 [M+HJ*: 502.2706. Found: 502.2702.

IR (film, ecm'Y): 3309, 1667, 1600, 1498, 732.

'H NMR (400 MHz, CDCls): § 0.01-0.18 (m, 2H), 0.88-0.56 (m, 2H), 0.71-0.94 (m, 2H),
1.28-1.56 (m, 2H), 1.56-1.73 (m, 2H), 2.06-2:48 (m, 5H), 2.53 (dd, J= 9.4, 14.2 Hz, 1H),
2.61-2.77 (m, 1H), 2.85-3.22 (m, 1H), 3.07 (d, J= 18.4 Hz, 1H), 3.17 (d, J= 6.6 Hz, 1H),
3.22-3.59 (m, 2H), 3.59-3.72 (m, 1H), 3.86 (s, 3H), 4.59 (s, 1H), 6.56 (d, /= 8.1 Hz, 1H),
6.69 (d, J= 8.1 Hz, 1H), 6.99-7.11 (m, 1H), 7.19-7.34 (m, 2H), 7.57 (d, J= 8.0 Hz, 2H), 8.92
(s, 1H). 5 o

13C NMR (100 MHz, CDCls): & 3.5, 4.1, 9.1, 24.1, 26.4, 29.8, 33.4, 39.4, 43.1, 45.6, 53.2,
'56.5, 58.4, 58.8, 59.9, 71.2, 91.8, 113.7, 120.0 (2 &), 123.9, 128.1, 128.7,133.7, 138.3, 142.0,
146.7, 170.6.

(5K,6 1,79 135145)-2-(8-Aza-17-cyclopropylmethyl-4,5-epoxy-6-hydroxy- 3-methoxy-6,
14-ethanomorphinan-7-yl)- N-benzylacetamide (91a)

b\,N A OH
0
OMe
0a DERIFIHED. 72U OO DIZRIPIT 3 > (80.3 pL, 0.73 mmol) %,
85a 0 5 RELEY 32.5 mg (88%) ZEMMRHE & L TE~,

MS (ESD: m/z 516 [M+H]*

HR-MS (ESI): Caled for Cs1HssNsO4 [M+H]*: 516.2862. Found: 516.2851.
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IR (film, cm-); 3303, 2925, 1647, 1499, 701.°
1H NMR (400 MHz, CDCly): & 0.02-0.13 (m, 2H), 0.43-0.53 (m, 2H), 0.64 (dt, J= 4.0, 12.2
Hz, 1H), 0.72-0.83 (m, 1H), 1.15-1.30 (m, 1H), 1.39-1.62 (m, 2H), 1.81 (dd, J= 2.6, 13.4 Hz,
1H), 2.01-2.12 (m, 1H), 2.21-2.43 (m, 5H), 2.68 (dd, J= 5.1, 11.9 Hz, 1H), 2.84 (dd, J= 4.2,
14.5 Hz, 1H), 3.05 (d, J= 7.3 Hz, 1H), 3.08 (d, J= 19.0 Hz, 1H), 3.50-3.56 (m, 1H), 3.88 (s,
3H), 4.36 (d, J= 1.8 Hz, 1H), 4.42 (dd, J=5.4, 14.7 Hz, 1H), 4.52 (dd, J=5.9, 14.7 Hz, 1H),
6.37-6.46 (m, 1H), 6.56 (d, J= 8.1 Hz, 1H), 6.70 (d, J= 8.1 Hz, 1H), 7.22-7.39 (m, 5H). 2H
BHRxhd

13C NMR (100 MHz, CDCls): § 3.8, 9.4, 20.4, 24.0, 28.6, 35.1, 38.5, 42.9, 43.6, 47.1, 50.5,
53.0, 54.5, 56.6, 58.5, 60.0, 71.5, 95.3, 113.7, 119.7, 127.3, 127.8, 128.2, 128.6, 133.7, 138.3,
142.0, 147.2, 172.6.

(5R,6K,759R,13514.5-2-(8-Aza-17-cyclopropylmethyl-4,5-epoxy- 6-hydroxy-3-methoxy-6,
14-ethanomorphinan-7-yl)- N-benzylacetamide (91b)

HN—j _
D\,N by oﬂ
0 -
"OMe
90a OERRIEICHEYVY. 85b M & REILEY 33.5 mg (68%, 2 steps) ZMAMRME L LT

"7z,

MS (ESI): m/z 516 [M+H]*

HR-MS (ESI): Calcd for Cs1H3sN3Q4 [M+H]*: 516.2862. Found: 516.2863.

IR (film, cm1): 3303, 1644, 1499, 1122, 731.

1H NMR (400 MHz, CDCls): 5 0.02-0.15 (m, 2H), 0.41-0.54 (m, 2H), 0.70-0.92 (m, 2H),
1.19-1.41 (m, 1H), 1.42-1.56 (m, 1H), 1.56-1.72 (m, 2H), 2.19-2.51 (m, 6H), 2.62-2.76 (m,
1H), .00 (dd, J= 4.9, 14.4 Hz, 1H), 3.06 (d, J= 18.4 Hz, 1H), 3.16 (d, J= 6.6 Hz, 1H), 3.58
(dd, J= 4.9, 8.8 Hz, 1H), 3.85 (s, 3H), 4.36 (dd, J/= 5.3, 14.7 Hz, 1H), 4.50 (dd, /= 6.0, 14.7
Hz, 1H), 4.54 (s, 1H), 6.55 (d, 4= 8.1 Hz, 1H), 6.68 (d, J = 8.1 Hz, 1H), 6.88 (br s, 1H),
7.19-7.36 (m, 5H). 2H &z N7

13C NMR (100 MHz, CDCls): § 3.6, 4.1, 9.2, 24.2, 26.4, 29.3, 33.4, 38.4, 43.1, 43.7, 45.6,
53.2, 56.5, 58.4, 58.9, 59.8, 71.0, 91.8, 113.9, 119.7, 127.3, 127.8, 127.9, 128.6, 133.7, 138.2,
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142.1,146.7, 171.7.

(5K,6R,TE 9K, 135145-2-(8-Aza- 17-cyclopropylmethyl-4,5-epoxy-3,6-dihydroxy-6, 14-
ethanomorphinan-7-yl)- Mphenylacetamide (92a)

OH
SYK-76 D EMIKITHEN. 90a 20 S RELEW 142 mg (74%) B LB ZDEBRIE
(SYK-483) %187, '

92a:

MS (ESI): m/z 488 [M+H]*

HR-MS (ESI): Caled for CosHzaNsO4 [M+H]*: 488.2549. Found: 488.2543. -

IR (film, cm2): 3291, 1660, 1556, 1261, 1022.

H NMR (400 MHz, CDsOD): 8 0.06-0.17 (m, 2H), 0.43-0.55 (m, 2H), 0.64-0.76 (m, 1H),
0.78-0.91 (m, 1H), 1.28 (dt, J= 5.6, 12.6 Hz, 1H), 1.28 (dt, J= 5.6, 12.9 Hz, 1H), 1.41.1.63
(m, 1H), 1.74-1.83 (m, 1H), 2.20 (dt, J= 5.6, 12.9 Hz, 1H), 2.26-2.44 (m, 4H), 2.61 (dd, J=
10.2,15.9 Hz, 1H), 2.77 (dd, J=5.1, 11.8 Hz, 1H), 2.97 (dd, /= 3.0, 16.9 Hz, 1H), 3.10 (d, J
- =18.0Hz, 1H), 3.11 (d, /= 6.8 Hz, 1H), 3.51-3.58 (m, 1H), 4.30(d, = 1.6 Hz, 1H), 6.47 (4,
J=8.0 Hz, 1H), 6.61 (d, J= 8.0 Hz, 1H), 7.02-7.12 (m, 1H), 7.25-7.35 (m, 2H), 7.55-7.64 (m,
2H). 4H #g#tand

?C NMR (100 MHz, CDsOD): 4.4, 4.5, 10.2, 20.8, 25.0, 28.8, 36.4, 38.9, 44.2, 48.3, 54.2,
55.4, 59.9, 61.2, 72.0, 95.9, 118.3, 121.0, 121.1, 125.0, 127.9, 129.8, 134.5, 139.9, 140.0,
147.6, 173.1. '

SYK-483:

mp (dec.): 220-221 °C

Anal. Caled for CzsHasNsOs-2HCI- 1.7H:0: C, 58.92; H, 6.55; N, 7.11. Found: C, 58.91; H,
6.46; N, 6.95.
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(5E,6K,759R,135,145)-2-(8-Aza-17-cyclopropylmethyl-4,5-epoxy-3,6-dihydroxy-6,14-
ethanomorphinan-7-yl)- V-phenylacetamide (92b)
9O
b\’ HN 0. .
N CH
o}
OH
SYK-75 D& RREEITHEVY. 90b 7 5 RE{L &4 20.1mg (66%) BLUEDEEYE (SYK-531)

217z

92b:

MS (ESI): m/z 488 [M+H]*

HR-MS (ESI): Calcd for C2sH3z4N304 [M+H]*: 488.2549. Found: 488.2552.

IR (film, cm); 3298, 1656, 1600, 1444, 756.

1H NMR (400 MHz, CDsOD): § 0.07-0.23 (m, 2H), 0.42-0.58 (m, 2H), 0.78-0.97 (m, 2H),
1.25-1.52 (m, 2H), 1.57-1.79 (m, 2H), 2.27-2.61 (m, 6H), 2.72-2.84 (m, 1H), 3.08 (dd, /= 3.3,
13.7 Hz, 1H), 3.10 (d, J= 18.3 Hz, 1H), 3.18 (d, J = 6.6 Hz, 1H), 3.56 (dd, J= 3.3, 9.9 Hz,
1H), 4.55 (s, 1H), 6.49 (d, /= 8.0 Hz, 1H), 6.62 (d, J = 8.0 Hz, 1H), 7.03-7.15 (m, 1H),
7.25-7.87 (m, 2H), 7.60 (d, J= 7.4 Hz, 2H). 4HBEH =T

13C NMR (100 MHz, CDz0D): 5 4.1, 4.7, 10.0, 25.3, 26.8, 29.8, 34.6, 39.0, 44.4, 46.9, 54.5,
60.0, 60.7, 60.9, 71.8, 92.0, 118.5, 121.0, 121.3, 125.2, 127.5, 129.8, 134.5, 139.9, 140.1,
147.1, 172.4.

SYK-531:

mp (dec.): 221-232 °C _ _ .

Anal Caled for C2eHasN3O4-2HCI-0.5H20: C, 61.16; H, 6.37; N, 7.38. Found: C, 61.13; H,
- 6.40; N, 7.27.
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(bR,6K,7H,9R,135,145)-2- (8-Aza-1 71-cyclopropylmethyl-4,5-epoxy-3,6-dihydroxy-6,14-
ethanomorphinan- 7-yl)-NbenzyIacetamide_ {93a) :

P

B
A0
OH
SYK-75 O&MIEIZHEN, 9la NS KRELEY 23.6 mg (97%) B I UNTDHEE
(SYK-340) %137z, '

93a:

MS (ESI): m/z 502 [M+H]* 1 _

HR-MS (ESI): Calcd for C3oH3sN3O4 [M+H]*: 502.2706. Found: 502.2711.

IR (film, cm1); 3287, 2923, 1648, 1322, 1029. | R

'H NMR (400 MHz, CDsOD): & 0.00-0.13 (m, 2H), 0.30-0.49 (m, 2H), 0.53-0.78 (m, 2H),
1.15-1.35_ (m, 1H), 1.37-1.62 (m, 2H), 1.67-1.80 (m, 1H), 1.93-2.11 (m, 1H), 2.14-2.40 (m, 4
H), 2.54 (dd, J = 6.3, 14.4 Hz, 1H), 2.60-2.72 (m, 1H), 2.85 (dd, /= 4.6, 14.3 Hz, 1H),
2.93-3.12 (m, 2H)_, 3.39-3.57 (m, 1H), 4.32 (d, J=14.7 Hz, 1H), 4.37 (s, 1H), 444 4, J=
14.7 H-z, 1H), 6.46 (d, J= 8.0 Hz, 1H), 6.66 (d, /= 8.0 Hz, 1H), 7.14-7.37 (m, 5H). 4H @&
#lEng

_13_C NMR (100 MHz, CDs0D): § 3.8, 3.9, 9.3, 19.9, 24.1, 27.9, 35.1, 38.5, 43.0, 43.6, 47.0,
53.0, b4.6, 58.4, 60.0, 71.8, 94.9, 117.5, 120.2, 126.7, 127.3, 127.8, 128.6, 133.2, 138.1,
138.2, 145.9, 173.2.

SYK-340:

mp (dec.): 200-202 °C ‘

Anal Caled for Cs0H3sN304- 2HCL- 3H:0: C, 57.32; H, 6.89; N, 6.68. Found: C, 57.41; H,
6.92; N, 6.92.
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(bR,6R,759R,135,145)-2-(8-Aza-17- cyclopropylmethyl 4,5- epoxy -3,6- dlhydroxy-ﬁ 14-
ethanomorphinan-7-yl)- N-benzylacetamide (93b)

HNp
b\,N' T 021
0
OH
SYK-75 D& REIZH, 91b NS EE LAY 285 mg (84%) BLXUFDOHEEHE
(SYK-477) %7, |

93b:

MS (ESI): m/z 502 [M+H]*

HR-MS (ESID): Calcd for CaoHasN3O4 [M+H]*: 502.2706. Found: 502.2715.

IR (film, cm): 3253, 1631, 1454, 1243, 746.

'H NMR (400 MHz, CDs0D): § 0.07-0.22 (m, 2H), 0.44-0.60 (m, 2H), 0.77-0.94 (m, 2H),
1.26-1.38 (m, 1H), 1.44 (dt, J = 5.8, 12.6 Hz, 1H), 1.56-1.73 (m, 2H), 2.28-2.52 (m, 6H),
2.69-2.80 (m, 1H), 2.94 (dd, /= 3.3, 1.7 Hz, 1H), 3.09 (4, /= 18.5 Hz, 1H), 3.17 (d, J= 6.7
Hz, 1H), 3.48 (dd, J= 3.2, 11.3 Hz, 1H), 4.37 (d, J= 14.9 Hz, 1H), 4.47 (d, J= 14.9 Hz, 1H),
4.50 (s, 1H), 6.48 (d, J= 8.1 Hz, 1H), 6.61 (d, J= 8.1 Hz, 1H), 7.21-7.41 (m, 5H). 4H &l
any "

15C NMR (100 MHz, CDsOD): 5 4.2, 4.7, 10.1, 25.2, 26.8, 29.7, 34.6, 38.0, 44.4, 44.4, 46.9,
54.4, 59.9, 60.8, 61.0, T1.7, 92.0, 118.4, 121.0, 127.5, 128.3, 128.7, 129.6, 134.6, 139.9,
140.1, 147.1, 173.9.

SYK-477:
mp (dec.): 217-219°C

Anal. Caled for CsoHasNaOs- 2HCL- 1.1H:0: C, 60.62; H, 6.65; N, 7.07. Found: C, 60.61; H,
6.66; N, 7.10.
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(bR,6R,TR,9R,1385, 145).-8-Aza-8, 17-bis(cyclopropylmethyl)-4,5-epoxy-4',5'-dihydro-3-
methoxy-G,l4-ethanofuro[5',4':6,7]morphil_la_x;-2’(3'H)-one (94a)

> 0
N a0
. N 0
o
OMe

85a (60.8 mg, 0. 12 mmol) DOHi#: (1.0 mL) ¥EIZ 20% Pd(OH)«/C (60% wt.) (60 mg) #
MA, KRFEFEKF. SRT 2 BEER L, KSHELS 1 ML ks e ne
L‘@Wm@mﬁbevA*WWEMX‘0DHT%AT%&LE°E%E%%@fFU
T L TEIREE, ﬂ@t‘ﬂ%fﬁﬁ L7z, ?)L:"/éﬁ;iﬁtﬂ? ﬁb:ht?%ﬁ@?t F=RUJL (5.0 mL)
BHRIZ 7 DJ&X?JI/A? = ASTALY (608 uL, 6. 12mm01) 3 '7{&7“ MUTIA (917 mg, 6.12
mmol), BRUBEE T L (422 mg, 3.05 mmol) &JIX. 4 ﬁfﬂﬁﬁﬂg‘ﬁ?ﬁ‘ L7z. ROSHIZ
ﬁﬁﬁ%ﬁz‘énnTwATmﬁb ﬁ%%éﬁ@fﬁU?AT%k& ﬁf%ﬁbﬁ
= 5N R & 5 TLC(AZ /—uzaof)vh = 1/30) Tﬁ%ﬁ*‘ﬁﬁé L. i%éﬂ:’*%
28.4 mg (52%) %,.\\émk%ﬁe: LT,

MS (ESI): m/z 463 [M+H]* _ .

HR-MS (ESI): Caled for CasHssN2Os [M+H]*: 463.2597. Found: 463.2580.

IR (film, cm-1): 2929, 1787, 1503, 1110, 1049. | .
'H NMR (400 MHz, CDCls): § 0.05-0.23 (m, 4H), 0.43-0.59 (m, 4H), 0.76-0.90 (m 3H), 1.45
(dt, J=5.7, 13.2 Hz, 1H), 1.51-1.79 (m, 3H), 1.79-1.90 (m, 1H), 2.07 (dt, J=5.3, 12.5 Hy,
1H), 2.21-2.47 (m, 3H), 2.60-2.76 (m, 2H), 2.81 (dd, J=4.6, 16.6 Hz, 1H), 2.95 (Ad, J= 7.4,
16.6 Hz, 1H), 3.17 (d, J= 18.2 Hz, 1H), 3.33 (d, J= 6.2 Hz, 1H), 3.38 (d, /= 8.0 Hz, 1H),
3.54 (dd, J= 7.5, 11.9 Hz, 1H), 3.89 (s, 3H), 4.53 (d, /= 3.0 Hz, 1H), 6.55 (d, /= 8.1 Hz,
1H), 6.72 (d, /= 8.1 Hz, 1H). -

13C NMR (100 MHz, CDCly): 3 3.8, 4.2, 4.5, 4.8, 9.0, 12.1, 18.9, 24.6, 29.5, 35.3, 36.3, 43.1,
50.3, 54.9, 56.9, 57.1, 59.1, 60.0, 61.4, 83.1, 92.3, 114.6, 119.3, 128.6, 132.2, 142.0, 147.3,
174.6.
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(5R,6R,75,9R,135,145)-8-Aza-8, 17- bis(cyclopropylmethyl)-4,5- epoxy-4' 5'- dzhydro 3-
methoxy-6,14-ethanofuro[5,4":6 ,7Timorphinan-2'(3' Hj-one (94b)

> 0
D\,N 0

I
OMe

9da DAREITHE. 85b 1hoREULAY 57 mg (51%) & EANRYE & L THEx,

MS (ESD): m/z 463 [M+H1+

HR-MS (ESI): Calcd for CasHasNsO: [M-+H]*: 463.2597. Found: 463.2603.

IR (film, cml): 2915, 1788 1502, 1258, 952,

1H NMR (400 MHz CDCla): 5 0.05-0.30 (m, 4H), 0.44-0.64 (m, 4H), 0.71-0.91 (m, 3H),
1.32-1.45 (m, 1H), 1.51-1.60 (m, 1H), 1.65-1.80 (m, 2H), 1.91 (dd, /= 7.9, 11.2 Hz, 1H),
9.20-2.37 (m, 4H), 2.60-2.73 (m, 2H), 2.78-2.89 (m, 1H), 2.94 (dd, J= 7.4, 17.1 Hz, 1H),
3.05-3.16 (m, 2H), 3.19 (dd, J = 5.3, 11.2 Hz, 1H), 3.27 (d, J= 6.5 Hz, 1H), 3.89 (s, 3H),
4.55 (d, J=2.3 Hz, 1H), 6.57 (d, /= 8.1 Hz, 1H), 6.73 (4, J= 8.1 Hz, 1H).

130 NMR (100 MHz, CDCL): 5 2.5, 3.8, 3.9, 6.6, 9.1, 10.5, 22.3, 23.6, 24.2, 33.3, 37.2, 43.3,
47.1, 53.1, 56.1, 57.0, 58.3, 60.0, 66.2, 83.4, 91.0, 115.1, 119.5, 127.8, 132.1, 142.0, 147.1,
174.8.

(5R,6R,TR,9R,135,14.9-2-(8-Aza-8,17-bis(cyclopropylmethyl)-4,5-epoxy-6-hydroxy-3-
methoxy-6,14-ethanomorphinan-7-yl)- M-phenylacetamide (95a) '

e D
Eone {hon
.O
: . OMe ‘
86a DARIEITHEYY, 94a 75 REEY 30 mg (88%) ZEAMRME L L TH.

MS (ESID): m/z 556 [M+H]*

HR-MS (ESI): Calcd for C3sH4N:04 [M+H]*: 556.3175. Found: 556.3159.

IR (film, em1): 3304, 1660, 1600, 1499, 732.

1IH NMR (400 MHz, CDCls): 6 0.05-0.16 (m, 2H), 0.16-0.26 (m, 1H), 0.29-0.38 (m, 1H),
0.42-0.59 (m, 4H), 0.76-0.90 (m, 2H), 1.05-1.17 (m, 1H), 1.19-1.44 (m, 2H), 1.50-1.71 (m,

138



2H), 2.16-2.43 (m, 5H), 2.47-2.59 (m, 1H), 2.75-2.98 (m, 3H), 3.15 (d, J= 18.2 Hz, 1H), 3.29
(d, J= 5.9 Hz, 1H), 3.49 (or s, 1H), 3.86 (s, 3H), 4.01-4.14 (m, 1H), 4.40 (d, J= 1.5 Hz, 1H),
6.53 (d, /= 8.1 Hz, 1H), 6.69 (d, J= 8.1 Hz, 1H), 7.00-7.11 (m, 1H), 7.23-7.34 (m, 2H), 7.52
(d, J="7.4 Hz, 2H), 8.98 (br s, 1H). 1H&AIsHh T

3C NMR (100 MHz, CDCls): § 3.2, 4.3, 4.5, 4.7, 9.1, 12.2, 20.9, 24.9, 30.2, 34.8, 35.3, 42.7,
48.3, 52.5, 56.2, 56.5, 58.9, 60.5, 62.9, 73.0, 95.4, 113.7, 119.2, 119.4, 123.7, 128.4, 128.,
133.5, 138.4, 141.8, 146.7, 171.5.

(bAH,6R, 7598, 13S 14.5)- 2 (8B-Aza- 8 17 bls(cyclopropylmethyl) 4,5- epoxy -6- hydroxy— -
methoxy-6,14-ethanomorphinan-7 -yl)—N ‘phenylacetamide (95b)

w0
|>—\
D\’ N o]
N OH
0
OM_e

86a DERRIBIZHEVY, 94b In Bi%%ﬁ{ta% 38.3 mg (94%) ZHAMRPHE L L C5~.

MS (ESI): m/z 556 [M+H]* - . .

HR-MS (ESI): Caled for CasHisN304 [M+H]*: 556.3175. Found: 556.3167.

IR (film, cm): 3301, 1652, 1600, 1499, 1443.

'H NMR (400 MHz, CDCls): § 0.04-0.33 (m, 4H), 0.43-0.71 (m, 6H), 0.76-0.92 (m, 1H),
1.15-1.36 (m, 2H), 1.45-1.77 (m, 3H), 2.12-2.56 (m, 5H), 2.63-2.89 (m, 3H), 2.89-3.04 (m,
1H), 3.11 (d, /= 18.5 Hz, 1H), 3.20 (dd, J= 8.0, 15.6 Hz, 1H), 3.35 (d, J=7.3 Hz, 1H), 3.42
(br s, 1H), 3.86 (s, 3H), 4.69 (s, 1H), 6.56 (d, /= 8.1 Hz, 1H), 6.72 (d, J= 8.1 Hz, 1H),
7.01-7.12 (m, 1H), 7.20-7.85 (m, 2H), 7.53 (d, J= 7.8 Hz, 2H), 8.70 (br s, 1H),

13C NMR (100 MHz, CDCls): § 3.2, 3.3, 4.5, 6.7, 8.7, 10.1, 23.0, 24.1, 26.7, 33.1, 41.0, 44.2,
46.7, 54.3, 55.8, 56.6, 57.3, 59.7, 65.1, 72.1, 91.8, 114.2, 119.2, 119.9, 123.9, 128.8, 128.8,
132.5, 1388.3, 142.1, 147.2, 172.1.
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(5R,6R,TR9R,135,145)-2-(8-Aza-8,17- bls(cyclopropylmethyl) 4,5-epoxy-6-hydroxy-3-
methoxy-6,14-ethanomorphinan-7-yl)- - benzylacetamde (96a) '

86a DERMIAICIE, 72U X ORDDIARDIVT 3> (899 pl, 0.76 mmol) EA .
94a NS RELEYW 17.5 mg (41%) &Méﬂﬂﬂc%’ﬁ &: LT T—ﬂ:.,

MS (ESI): m/z 570 [M+H]*

HR-MS (ESI): Caled for C3sHasN3O« [M+H}*: 570.3323. Found: 570.3332.

IR (film, cm™): 3291, 1632, 1502, 1453, 732.

1H NMR (400 MHz, CDCls): 8 0.03-0.21 (m, 3H), 0.26-0.36 (m, 1H), 0.36-0.62 (m, 4H),
0.74-0.91 (m, 2H), 0.94-1.06 (m, 1H), 1.19-1.42 (m, 2H), 1.44-1.56 (m, 1H), 1.58-1.70 (m,
1H), 2.18-2.47 (m, 6H), 2.53-2.65 (m, 1H), 2.65-2.79 (m, 2H), 2.79-2.93 (m, 1H), 3.12 (d, /=
18.2 Hz, 1H), 3.18-3.28 (m, 1H), 3.56-3.76 (m, 2H), 3.87 (s, 3H), 4.38 (s, 1H), 4.40 (d, J=
5.7 Hz, 2H), 6.52 (d, /= 8.1 Hz, 1H), 6.68 (d, J= 8.1 Hz, 1H), 7.14-7.41 (m, 5H). 1H &
=Ny '

13C NMR (100 MHz, CDCls): & 3.4, 3.9, 4.5, 9.0, 11.8, 20.5, 23.3, 24.7, 29.7; 34.2, 34.7, 42.9,
43.7(2 7), 48.1, 50.6, 56.6, 58.4, 60.4, 61.4, 72.8, 95.6, 113.9, 119.0, 127.3, 127.5, 127.8,
128.6, 128.7, 138.8, 141.8, 146.9, 173.3. '

(5R,6R,TS,9R,135,145)-2-(8-Aza-8,17-bis(cyclopropylmethyl)-4,5-epoxy-6-hydroxy-3-
methoxy-6,14-ethanomorphinan-7-yI)- M-benzylacetaride (96b) |

HN-—j
b\’ N 0
N OH
O

OMe

87a DERRIEIZHEV, 94b NS FELAY 28.9mg (FEN) #EAMKRYEE L THE.

MS (ESD): m/z 570 [M+H]*
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HR-MS (ESI): Caled for CssHaaN304 [M+H]*: 570.3332. Found: 570.3346.

IR (film, em™): 3293, 1632, 1502, 1453, 752.

'H NMR (400 MHz, CDCls): 5 0.03-0.13 (m, 2H), 0.13-0.22 (m, 1H), 0.23-0.33 (m, 1H),
0.40-0.58 (m, 4H), 0.58-0.69 (m, 1H), 0.70-0.83 (m, 1H), 1.00-1.13 (m, 1H), 1.19-1.33 (m,
1H), 1.41-1.50 (m, 1H), 1.50-1.74 (m, 2H), 2.11-2.40 (m, 5H), 2.53-2.84 (1, 4H), 3.01 dd, J
= 8.6, 15.8 Hz, 1H), 3.08 (d, /= 18.3 Hz, 1H), 3.24-3.35 (m, 2H), 3.86 (s, 3H), 4.4 (d, /=
5.7 Hz, 2H), 4.60 (d, /= 1.6 Hz, 1H), 6.29-6.41 (m, 1H), 6.53 (d, /= 8.1 Hz, 1H), 6.69 (, J
= 8.1 Hz, 1H), 7.21-7.39 (m, 5H). 1H@@zhd .

13C NMR (100 MHz, CDCls): § 3.3, 3.4, 4.2, 6.6, 9.1, 10.8, 23.1, 23.9, 26.9, 33.4, 39.7, 43.6,
43.9, 46.7, 54.0, 56.0, 56.7, 57.1, 60.0, 64.9, 71.9, 92.0, 114.2, 118.9, 127.3, 127.7, 128.5,
128.6, 132.7, 138.3, 141.9, 147.3, 173.6.

(6R6R,TRIR135145)- 2 (8-Aza-8,17- bls(cyclopropylmethyl) 4,5- -epoxy- 3,6-dihydroxy-6,
14- ethanomorphman— 7-y1)- V- phenylacetamide (97a)

TOH
SYK-75 OHHIRIZHEVY, 95a 1 & BHL AW 7.1 mg (24%) BLOFOERE (SYK-533)
w15z,

97a:

MS (ESI): m/z 542 [M+H]*

HR-MS (ESI): Caled for CasHaoN3O4 [M+H]*: 542.3019. Found: 542.3016.

IR (film, cm'): 3291, 1658, 1599, 1499, 755.

'H NMR (400 MHz, pyridine-ds): § 0.00-0.16 (m, 2H), 0.29-0.66 (m, 7H), 0.75-0.89 (m, 1H),

0.89-1.05 (m, 1H), 1.15-1.47 (m, 3H), 1.47-1.61 (m, 1H), 1.61-1.90 (m, 2H), 2.01-2:37 (m,

4H), 2.50-2.70 (m, 2H), 2.74 (dd, /= 7.8, 13.8 Hz, 1H), 3.06 (d, /= 18.1 Hz, 1H), 3.18 (d,

= 6.14 Hz, 1H), 3.22-3.40 (m, 2H), 3.67 (dd, J=5.0, 13.7 Hz, 1H), 4.30-4.44 (m, 1H), 4.78 (s,

1H), 6.70 (d, /= 8.0 Hz, 1H), 7.03-7.11 (m, 1H), 7.14 (d, /= 8.0 Hz, 1H), 7.29-7.39 (m, 2H),

8.07 (d, J= 7.6 Hz, 2H), 10.8 (s, 1H).

**C NMR (100 MHz, pyridine-d): 8 3.9, 4.4, 4.9, 5.0, 9.6, 12.5, 21.4, 25.1, 29.2, 35.4, 35.9,

43.6, 48.7, 50.0, 56.2, 58.9, 60.7, 62.1, 73.1, 96.6, 118.5, 119.7, 120.1, 123.1, 127.1, 129.3,
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134.2, 140.4, 141.6, 147.7, 172.8.

SYK-533:

mp (dec.): 194-195 °C

Anal Caled for CasHssN3O4-HC1-1.8H:20: C, 64.92; H, 7.20; N, 6.88. Found: C, 65.05; H,
6.86; N, 6.48. '

(5R,6R,789R,135,145)-2-(8-Aza-8,17-bis(cyclopropylmethyl)-4,5-epoxy-3,6-dihydroxy-6,
14-ethanomorphinan-7-yl)-N-phenylacetamide (97b) o

e HN—@
P Lo
O
OH
SYK-75 D&M, 95b & 5 RELAY 295 mg (79%) B EUTDHBE
(SYK-484) %{&7=. | i |

97b:

MS (ESI): m/z 542 [M+H]*

HR-MS (ESI): Caled for CasHaoN3Oy4 [M+H]*: 542.3019. Found: 542.3017,

IR (film, cm-1): 3291, 1656, 1599, 1444, 755.

IH NMR (400 MHz, CDs0OD): § 0.08-0.33 (m, 4H), 0.42-0.61 (m, 4H), 0.61-0.72 (m, 1H),
0.77-0.91 (m, 1H), 1.11-1.35 (m, 2H), 1.44-1.59 (m, 2H), 1.78 (dt, J = 6.4, 12.8 Hz, 1H),
2.19-2.47 (m, 5H), 2.58-2.69 (m, 1H), 2.79 (dt, J = 5.4, 12.5 Hz, 1H), 2.84-2.93 (m, 2H),
3.03-3.20 (m, 2H), 3.42 (dd, J= 2.9, 8.1 Hz, 1H), 3.46 (d, /= 6.1 Hz, 1H), 4.65 (s, 1H), 6.47
(d, J= 8.0 Hz, 1H), 6.61 (d, /= 8.0 Hz, 1H), 7.02-7.12 (m, 1H), 7.24-7.36 (m, 2H), 7.54-7.56
(m, 2H). 3HE#ENT '

13C NMR (100 MHz, CD:0D): § 3.7, 3.9, 5.1, 7.3, 9.9, 11.0, 24.3, 24.9, 27.4, 34.6, 41.1, 45.5,
48.1, 55.5, 57.1, 58.7, 60.9, 66.9, 73.0, 92.3, 118.3, 120.3, 121.2, 125.0, 128.0, 129.7, 133.7,
139.8, 140.1, 147.4, 174.2. : ' '

SYK-484:

mp (dec.}: 214-218 °C

Anal Caled for CasHzeN3Qs-2HC1-0.7H20: C, 63.19; H, 6.81; N, 6.70. Found: C, 63.14; H,
7.02; N, 6.69. '
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(5H,6R,789K,1385,145-2-(8-Aza-8,17-bis(cyclopropylmethyl)-4,5-epoxy-3,6-dihydroxy-6,
14-ethanomorphinan-7-yl)- M-benzylacetamide (98a)

SYK-75 DGHIEITHER, 96a 2 5 REEEH 5.4 mg (24%) BLUTOEME (SYK-452)
BRIz,

98a:

MS (ESI): m/z 556 [M+H]*

HR-MS (ESI): Caled for CaiHa2N3O4 [M+H]*: 556.3175. Found: 556.3156.

IR (film, cm-Y): 3291, 1632, 1455, 1323, 1237, |

'H NMR (400 MHz, CDsOD): 5 0.03-0.19 (m, 3H), 0.23-0.44 (m, 3H), 0.44-0.58 (m, 2H),
0.58-0.69 (m, 1H), 0.74-0.92 (m, 2H), 0.97-1.08 (m, 1H), 1.22-1.65 (m, 3H), 2.18-2.42 (@,
4H), 2.42-2.58 (m, 1H), 2.58-2.67 (m, 1H), 2.69-2.89 (m, 3H), 3.11 (d, J= 17.9 Hg, 1H),
3.22-3.38 (m, 1H), 3.38-3.51 (m, 1H), 3.67-3.76 (m, 1H), 4.29 (s, 1H), 4.35 (d, J= 14.9 H,
1H), 4.40 (d, J= 14.9 Hz, 1H), 6.43 (d, J= 8.0 Hz, 1H), 6.58 (d, J= 8.0 Hz, 1H), 7.17-7.40
(m, 5H). SHEMENT | -

SYK-452;

‘mp (dec) 193 195 °C

Anal, Caled for CasHaiN:Os- HCI-3. 6H20 C, 62.15; H, 7.55; N, 6.40. Found: C, 62.02; H,
7.58; N, 6.31.
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(BR,6K,75,9R,135,145)-2-(8-Aza-8,17- bls(cyclopropylmethyl) 4,5- epoxy 3 6- dlhydroxy-
14—ethanomorph1nan—7-yl) N-benzylacetamide (98b) '

98b:

MS (ESI): m/z 556 [M+H]*

HR-MS (ESI): Caled for CaiHeNsOs [M+H]*: 556.3175. Found: 556.3168.

IR (film, cm1): 3291, 1631, 1456, 1031, 754. |

1H NMR (400 MHz, CDsOD): 3 0.07-0.30 (m, 4H), 0.39-0.58 (m, 4H), 0.59-0.71 (m, 1H),
0.74-0.88 (m, 1E), 1.04-1.17 (m, 1H), 1.19-1.34 (m, 1H), 1.39-1.47 (m, 1H), 1.51 (¢, J= 6.4,
12.2 Hz, 1H), 176 (&, J = 6.4, 12.8 Hz, 1H), 2.16-2.44 (m, 5H), 2.53-2.64 (m, 1H),
2.66-2.78 (m, 2H), 2.81 (dd, J= 5.9, 12.8 Hz, 1H), 2.98-3.15 (m, 2H), 3.34 (dd, J= 3.0, 7.9
Hz, 1H), 3.42 (d, J= 6.4 Hz, 1H), 4.36 (d, J= 15.0 Hz, 1H), 4.40 (d, J= 15.0 Hz, 1H), 4.56
(d, J= 1.6 Hz, 1H), 6.45 (d, J = 8.1 Hz, 1H), 6.59 (d, /= 8.1 Hz, 1H), 7.18-7.39 (m, 5H).
SH Bfllshd

15C NMR (100 MHz, CD:ODY): 3.7, 3.9, 5.1, 7.2, 9.9, 10.9, 24.4, 24.8, 27.5, 34.6, 40.2, 44.3,
45.5,48.2, 55.3, 57.0, 58.6, 60.9, 66.3, 72.9, 92.6, 118.3, 120.3, 128.1, 128.2, 128.7, 129.5,
133.8, 139.8, 140.0, 147.4, 175.9. ' '

SYK-447:

mp (dec.): 201-206 °C

Anal Caled for CasHa1N304-HC1-1.6H20: C, 65.95; H, 7.32; N, 6.79. Found: C, 65.89; H,
7.24; N, 6.62.
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(6R,6R, 7R 9K, 135145)-8-Acetyl-8-aza-17-cyclopropylmethyl-4,5-epoxy-4',5'-dihydro-3-
raethoxy-6,14-ethanofuro[5',4':6,7jmorphinan-2'(3' H)-one (99a)

OMe

85a (30 mg, 0.062 mmol) M (1.0 mL) WHIC 20% PAOH)JC (50% wt.) (30 mg) %
MA, KEBEAKTF. KBT 2 BEERLE. REREES 1 MERL 7~ SIS 5L R
L. SRIREKES N U AKEEENL. 700KV ATHIEL . BEEERES N
T ATCERE, WIEBH L. TIVTUBERT. BN REOIUKEE 2.0 mL) Rk
IKEUPY 1.0ml) 2MX. | BEESERLA. KNRZBHL. SERYEEE, B85
NZHERMESITLC 25% 7> EZTHKIAY /=)W aniivh = 1/10/200) THEE
FBELL., RELSY 24 mg (89%) ZEAMEME L THE-.
MS (ESD): m/z 451 [M-+H]* '
HR-MS (ESI): Caled for CasHziN20s {M+H]*: 451.2238. Found: 451.2225.
IR (film, cm-1): 2926, 1793, 1633, 1394, 1048.
IH NMR (400 MHz, CDCl3): § 0.02-0.18 (m, 2H), 0.38-0.67 (m, 2H), 0.75-0.93 (m; 2H),
1.02-1.15 (m, 1H), 1.46-1.67 (m, 1H), 1.74-2.14 (m, 5H), 2.18-2.58 (m, 4H), 2.60-2.70 (m,
1H), 2.77-2.94 (m, 1H), 3.00-3.35 (m, 2H), 3.49-3.70 (m, 2H), 3.89 (s, 3H), 3.96-4.14 (m,
1H), 4.55 (s, 1H), 6.62(d, /= 8.1 Hz, 1H), 6.78 (d, /= 8.1 Hz, 1H).

(5R,6R,759R,135,14.5)-8-Acetyl-8-aza-17-cyclopropylmethyl-4,5-epoxy-4',5'-dihydro-3-
methoxy-6,14-ethanofuro[5',4:6,7]morphinan-2'(3' H)-one (99b)
_ Ac o ,

A
D\,NNO
o}

OMe

99 DAMIEITHE, 85b 7 5. BELAY 1315 me (TN & EEMRNEL L TH
7Zo

MS (ESD): m/z 451 [M+H]*

HR-MS (ESI): Caled for CesHs1N205 [M+H]*: 451.2233. Found: 451.2232.

IR (film, cm-1): 2933, 1791, 1633, 1370, 1047. | |

IH NMR (400 MHz, CDCls): & 0.03-0.19 (m, 2H), 0.43-0.63 (m, 2H), 0.79-0.96 (m, 1H),
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1.21-1.35 (m, 1H), 1.50-1.62 (m, 1H), 1.66-1.91 (m, 3H), 2.18 (dd, J= 7.5, 12.4 Hz, 1H),
2.23-2.57 (m, 4H), 2.42 (s, 3H), 2.73 (dd, J= 4.1, 13.1 Hz, 1H), 2.95-3.08 (m, 1H), 3.24 (d, J
=18.1 Hz, 1H), 3.29 (dd, J= 7.6, 17.2 Hz, 1H), 3.89 (s, 3H), 3.96-4.06 (m, 1H), 4.11 (dd, J=
7.6,13.1 Hz, 1H), 4.53 (d, J= 2.1 Hz, 1H), 6.62 (d, /= 8.1 Hz, 1H), 6.78 (d, /= 8.1 Hz, 1H).
13C NMR (100 MHz, CDCla): § 2.4, 5.6, 9.0, 22.2, 24.4, 25.3, 29.6, 33.8, 35.6, 41.5, 47.4,
56.8, 58.9, 60.4, 61.1, 62.3, 81.9, 89.4, 115.4, 119.5, 127.1, 130.2, 142.1, 146.8, 172.9, 174.7.

(5R,6R,TRIR, 1385, 1.415)-2~(8-Acet'yl— 8-aza-1 7—cyclopropylmethyl-4,5-epoxy-6-hydroxy- 3-
methoxy—ﬁ,14—ethanomorphinan; 7-yl)- N-phenylacetamide (100a)

Ac _}%N ()
B\/ N o
N— - OH .
O

OMe ' ; L L
86a OERREITHY, 99 5 ERBLGY 27.5 mg (86%) ZEAHRYE &L THEx,

MS (ESD: m/z 544 [M+H]* -

HR-MS (ESI): Calcd for C32sH3sN305 [M+H]*: 544.2812. Found: 544.2809. .

IR (film, em): 3303, 1668, 1634, 1600, 1443, 911, 732.

'H NMR (400 MHz, CDCly): § 0.02-0.18 (m, 2H), 0.37-0.68 (m, 2H), 0.74-0.94 (m, 1H),
0.99-1.35 (m, 1H), 1.44-1.82 (m, 4H), 1.82-2.12 (m, 2H), 2.12-2.72 (m, 7H), 2.75-2.96 (m,
1H), 2.96-3.13 (m, 1H), 3.16-3.37 (m, 1H), 3.47-3.67 (m, 1H), 3.87 (s, 3H), 3.99-4.14 (m,
1H), 4.32 (s, 1H), 6.58 (d, J = 8.1 Hz, 1H), 6.75 (d, J‘—“_ 8.1 Hz, 1H), 7.00-7.12 (m, 1H),
7.22-7.37 (m, 2H), 7.53-7.68 (m, 2H), 9.43-9.65 (m, 1H). 1H BE XN T

(bR,6R,759K,135,145)-2-(8-Acetyl-8-aza-17-cyclopropylmethyl-4,5-epoxy-6-hydroxy-3-
methoxy-6,14-ethanomorphinan-7-yl)- N-phenylacetamide (100b)
Ac\ HN_@
D\/ N 0
N OH
0

. OMe ‘
86a DERIKITHELY. 99b I SERELEY 31.0 mg (86%) ZRMAMRIE L L TR/,
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MS (ESI): mfz 544 [JM+H]’r :

HR-MS (ESI): Caled for Ca2HssN3Os [M+H}+ 544.2812. Found: 544.2810.

IR (film, em): 3303, 1633, 1601, 1444, 910, 732.

'H NMR (400 MHz, CDCls): § 0.02-0.20 (m, 2H), 0.39-0.64 (m, 2H), 0.71-1.08 (m, 2H),
1.17-1.79 (m, 5H), 1.87-2.58 (m, 9H), 2.65-3.06 (m, 2H), 3.20 (d, J= 18.4 Hz, 1H), 3.86 (s,
3H), 4.33 (d, J= 7.9 Hz, 1H), 4.83 (s, 1H), 6.58 (d, /= 8.1 Hz, 1H), 6.76 (d, J= 8.1 Hz, 1H),
7.00-7.11 (m, 1H), 7.21-7.36 (m, 2H), 7.51-7.66 (m, 2H), 9.40-9.59 (m, 1H). 1H Bz N7

(5R,6R,75,9KR,135,14.5)-2-(8-Acetyl-8-aza-17-cyclopropylmethyl-4,5-epoxy-6-hydroxy-3-
methoxy-6,14-ethanomorphinan-7-yl)- Mbezylacetamide (101)

HN-—j
Ac

B\, N h V

7 OH
O
86a DEMIFIZHVY. 99b M bi%é{tA% 21.3 mg (80%) %‘:,ménhwﬁﬁt LT,

MS (ESI): m/z 558 [M+H]*

HR-MS (ESI): Caled for CssH4oN3Os [M+H]*: 558.2968. Found: 558.2953.

IR (film, cm-1): 3304, 1634, 1454, 1379, 731.

'H NMR (400 MHz, CDCls): § 0.02-0.19 (m, 2H), 0.40-0.63 (m, 2H), 0.77-0.92 (m, 1H),
0.92-1.09 (m, 1H), 1.20-1.60 (m, 2H), 1.60-1.80 (m, 2H), 1.96-2.53 (m, 6H), 2.35 (s, 3H),
2.60-2.78 (m, 1H), 2.81-3.00 (m, 1H), 3.00-3.13 (m, 1H), 3.19 (d, /= 18.7 Hz, 1H), 3.86 (s,
3H), 4.26 (d, J= 7.8 Hz, 1H), 4.44 (dd, J= 5.6, 14.9 Hz, 1H), 4.52 (dd, J= 5.9, 14.9 Hz, 1H),
4.77 (s, 1H), 6.56 (d, /= 8.1 Hz, 1H), 6.75 (d, J= 8.1 Hz, 1H), 7.19-7.38 (m, 5H). 2H &l
Ny
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(6.B,6.8,7R9R,135,145-2-(8-Acetyl-8-aza-17-cyclopropylmethyl-4, 5-epoxy-3,6-dihydroxy-
6,14-ethanomorphinan-7-yl)- V-phenylacetamide (102a) '
. HN—@
NS
5
“OH
SYK-469 DARIEICAEN. 100a 2 5RELAY 17.6 mg (66%) HEREOREERE
(SYK-534) Zf4/z.
102&: |
MS (ESI): m/z 530 [M+H]*
HR-MS (ESI): Caled for Cs1H3sN30s [M+H]*: 530.2655. Found: 530.2637.
IR (film, cm-): 3303, 1660, 1599, 1444, 755.
1H NMR (400 MHz, CD30D): § 0.03-0.24 (m, 2H), 0.36-0.65 (m, 2H), 0.72-0.96 (m, 1H),
0.96-1.23 (m, 1H), 1.23-1.53 (m, 1H), 1.53-1.79 (m, 8H), 1.86-2.76 (m, 9H), 2.83-3.38 (m,
3H), 3.56-3.85 (m, 1H), 4.11-4.45 (m, 2H), 6.51 (d, J= 8.0 Hz, 1H), 6.66 (d, /= 8.0 Hz, 1H),
6.99-7.13 (m, 1H), 7.20-7.37 (m, 2H), 7.46-7.64 (m, 2H). 3H B3 n7

SYK-534:

mp (dec.): 168-170 °C

Anal Caled for CsHssNsOs-CeHsCO:=H-1.1H20: C, 67.96; H, 6.48; N, 6.26. Found: C,
68.00; H, 6.34; N, 6.16. '

(5R,6R,7 S9K,138, 14;5)-2-(8-Acety1—8-aza—17—cyclopr0py1methjrl-3,6-dihydr0xy—4,5—epoxy-
6,14-ethanomorphinan-7-yl)-N-phenylacetamide (102b) |

ac HN—@
Bon Lo
(0]
OH
SYK-75 OEMIBITHE W, 100b 22 5 REMEY 187 mg (62%) BLUEOHEEE

(SYK-485) %127z,

102b:

MS (ESI): m/z 580 [M+H]*
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HR-MS (ESI): Caled for Ca1HssN3Os [M+H]}*: 530.2655. Found: 530.2654.

IR (film, em-1): 3303, 1667, 1600, 1444, 747.

1H NMR (400 MHz, CDs0D): & 0.07-0.25 (m, 2H), 0.47-0.67 (m, 2H), 0.83-1.06-(m, 2H),
1.40-1.57 (m, 1H), 1.57-1.86 (m, 3H), 2.23-2.64 (m, 8H), 2.69-2.96 (m, 2H), 3.16 (d, J= 18.6
Hz, 1H), 3.17-3.46 (m, 2H), 4.41 (d, J= 6.2 Hz, 1H), 4.82 (s, 1H), 6.51 (d, J= 8.1 Hz, 1H),
6.67 (d, J= 8.1 Hz, 1H), 7.02-7.14 (m, 1H), 7.23-7.36 (m, 2H), 7.50-7.64 (m, 2H). 3H &
she — | ' '

SYK-485:

mp (dec.): 185-189 °C

Anal Caled for Cs1HssNz0s+ HCl-2.4H:0: C, 61.11; H, 6.75; N, 6.90. Found: C 60.90; H,
6.46; N, 6.79.

(5HR,6R7S9R138, 14.5)-2-(8-Acetyl-8-aza-17 -cyclopropylmethyl-4,5-epoxy-3,6- dihydroxy-
6,14-ethanomorphinan-7-yl)- N-bezylacetamide (103) ‘

SYK-76 DEMRIEIZHN, 101 5 FELSY 211 mg (99%) Bk OVE O KEs
(SYK-448) %187z, ' : S _ o

103:

MS (ESI): m/z 544 [M+H]*

HR-MS (ESI): Caled for CszHasN30s [M+H]*: 544.2812. Found: 544.2832.

IR (film, cmY): 3304, 1634, 1379, 1326, 752.

*H NMR (400 MHz, pyridine-d):  0.03-0.22 (m, 2H), 0.37-0.53 (m, 2H), 0.77-1.15 (m, 2H),
1.15-1.47 (m, 1H), 1.47-1.66 (m, 2H), 1.68-1.86 (m, 1H), 1.9 (dd, J/= 5.2, 12.1 Hz, 1H),
2.15-2.49 (m, 5H), 2.54 (s, 3H), 2.72-2.87 (m, 1H), 2.94-3.08 (m, 1H), 3.13 (d, /= 18.4 Hz,
1H), 3.65 (dd, /= 8.2, 15.5 Hz, 1H), 4.64 (dd, J= 5.6, 15.1 Hz, 1H), 4.78 (dd, J= 6.1, 15.1
Hz, 1H), 4.92 (&, /= 6.7 Hz, 1H), 5.06 (5, 1H), 6.72 (d, /= 8.0 Hz, 1H), 7.12-7.25 (m, 2H),
7.25-7.37 (m, 2H), 7.47-7.63 (m, 2H), 9.19-9.31 (m, 1H).
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SYK-448:
mp (dec.): 190-194°C

Anal. Caled for CosHaNsOs- HCI-2.1H,0: C, 62.20; H, 6.88; N, 6.80. Found: C, 62.29; H,
6.99; N, 6.66. ' SRR L

(5R,6R,7TR9R,135,145)-8-Aza-3"-benzoyl-17-cyclopropylmethyl-4,5-epoxy-3,6-dihydroxy-
1’,2',5',6'-tetrahydro-6,14-ethano-3'-benzylpyrimido[6',1":7,8] morphinan-4'(3' H}-one

(1042)
< >—\ o]
&
D\’N N OH
Q
OH

93a (23.6 mg, 0.047 mmol) @ THF (1.0 mL) YK/ TRV AT ILFE R (6.0 mg, 0.20
mmol) ZIZ., BHEH 80 °C T 15 Bl L /. RINEEZRTERGEL. HERYZEE.
BENTRHERDESRTLC (A% /=)W oafR)bhs =1/10) THEEHL . RELSY
32.2 mg (FEM) ZEABRDEE L THE, Ji1%E SYK-91 OFRIEIENWERKTS &
T, RELSHD &-10-7> 77— FHEE (SYK-482) 215/

104a:

MS (ESD: m/z 514 [M+H]*

HR-MS (ESI): Caled for C3iHasN204 [M+H]*: 514.2706. Found: 514.2728.

IR (film, cmt): 3291, 2925, 1644, 1455, 755.

1H NMR (400 MHz, CDs0D): & 0.02-0.15 (m, 2H), 0.28-0.47 (m, 2H), 0.47-0.58 (m, 1H),
0.59-0.72 (m, 1H), 1.24-1.50 (m, 3H), 1.55-1.67 (m, 1H), 2.12-2.46 (m, 5H), 2.50-2.59 (m,
1H), 2.63 (dd, J= 6.7, 15.7 Hz, 1H), 2.92 (dd, /= 7.1, 15.7 Hz, 1H), 3.08 (d, J= 18.4 Hz,
1H), 3.23-3.33 (m, 1H), 3.33-3.42 (m, 1H), 4.20 (s, 1H), 4.33 (d, /= 12.0 Hz, 1H), 4.38 (d, J
=12.0 Hz, 1H), 4.67 (d, /= 15.1 Hz, 1H), 4.74 (d, /= 15.1 Hz, 1H), 6.46 (d, /= 8.1 Hz, 1H),
6.62 (d, /= 8.1 Hz, 1H), 7.20-7.41 (m, 5H). 2H#F=NT

13C NMR (100 MHz, CDsOD): 5 3.4, 5.2, 9.7, 20.2, 24.4, 24.5, 32.1, 35.9, 45.5, 49.7, 56.2,
56.6, 59.2, 60.3, 60.9, 71.9, 79.5, 95.9, 118.6, 120.6, 127.8, 128.6, 129.0, 129.7, 132.8, 138.2,
139.9, 147.7, 174.0.
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SYK-482: |

mp (dec.): 183-184 °C

Anal Caled for Cs1HasN3O4:1.4CSA-1.6H20: C, 62.29; H, 7.04; N, 4.84. Found; C, 62.28;
H, 7.19; N, 4.80.

(5R,6R,759H,135,14.5-8-Aza-3"- benzoy1-17 -cyclopropylmethyl-4,5-epoxy-3,6-dihydroxy-
1',2',5',6'-tetrahydro-6, 14- ethano-3'-benzy1pyr1m1do[6' 1%7,8]morphinan-4'(3' H)-one
- (104b)

SYK-482 DEHILITHEL, 98b i S RE(EY 33.9 mg (74%) BIUFED ©-10-h 7
¥ — AN B (SYK-532) 157,

104b:

MS (ESI): m/z 514 [M+H]}* 7

HR-MS (ESI): Caled for Cs:HasNsOs [M+H]*: 514.2706. Found: 514.2706.

IR (film, cm™): 3268, 2021, 1644, 1454, 754, |

'H NMR (400 MHz, CD;OD): 5 0.02-0.18 (m, 2H), 0.28-0.48 (m, 2H), 0.48-0.60 (m, 1H),
0.60-0.73 (m, 1H), 1.25-1.51 (m, 3H), 1.54-1.66 (m, 1H), 2.12-2.47 (m, 5H), 251259 (m,
1H), 2.63 (dd, J= 6.7, 15.7 Hz, 1H), 2.91 (dd, J= 7.1, 15.7 Hz, 1H), 3.08 (d, J= 18.5 Hz,
1H), 3.24-3.34 (m, 1H), 3.34-3.42 (m, 1H), 4.20 (s, 1H), 4.33 (d, /= 11.9 Hz, 1H), 4.38 (d, J
=11.9 Hz, 1H), 4.67 (4, J=15.1 Hz, 1H), 4.74 (d, J= 15.1 Hz, 1H), 6.46 (d, /= 8.0 Hz, 1H),
6.62(d, J= 8.0 Hz, 1H), 7.20-7.38 (m, 5H). 2H Bl@zhs |

13C NMR (100 MHz, CDsOD): 5 3.4, 5.2, 9.6, 20.2, 24.4, 24.5, 32.1, 35.9, 45.5, 49.7, 56.2,
56.6, 59.2, 60.3, 60.9, 71.9, 79.5, 95.9, 118.6, 120.7, 127.7, 128.6, 129.0, 129.7, 132.8, 138.2,
139.9, 147.7, 173.9.

SYK-532:
mp (dec.): 201-205 °C
Anal. Caled for Ca1H3sN3O4- CSA-1.4H20: C, 63.86; H, 7.03; N, 5.45. Found: C, 63.76; H,

6.94; N, 5.32.
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Ethyl 8-aza-17-cyclopropylmethyl-7,8-dehydro-4,5a-epoxy-6p- hydroxy-B methoxy-6a,

14a-ethanomorphinan-7-carboxylate (105)
COOEt

AN A W
O
OMe
I ??@&T‘—F 66b (165.6 mg, 0.38 rﬁ_mol) 7)) ‘/ﬁi:l OX%&> (5.0 mL). ?’ﬁ"?ﬁiii I
KYNRSH (124.1 mg, 0.56 mmol) ENIA. HBTLEMRREIEL =, RIS 28R 58k
B MUY AKBRICESHIE L, 7 O0Of)VA THII Uz, GHGE & 8RRk TS
%, BT PUTLATERL, WIERE L, BN EERNES NS HT AP OT
ST 4 (50g, Z7OORNASAY )= 0ORN L =10/100 gradient) T EER
BUERECESY 44.4 mg (42%) EBGEERE L L THE-,

MS (ESI): m/z 461 [M+Na]* , ,

HR-MS (ESI) Caled for C2sH3NaNaOs [M+NaJ*: 461.2052. Found: 461.2042,

IR (KBr, cm): 3401, 2932, 1736, 1500, 1441, 1287, 1141, 1067, 798.

1H NMR (400 MHz, CDCl3): § 0.10-0.19 (m, 2H), 0.49-0.60 (m, 2H), 0.81-0.91 (m, 1H),
0.95-1.11 (m, 2H), 1.20-1.29 (m, 1H), 1.42 (t, J= 7.1 Hz, 3H), 1.73-1.88 (m, 2H), 2.21 (dd, J
= 3.9, 10.2 Hz, 1H), 2.33-2.48 (m, 2H), 2.68 (dd, J= 2.6, 8.7 Hz, 1H), 2.77 (dd, J= 2.4, 8.9
Hz, 1H), 3.26 (d, /= 18.3 Hz, 1H), 3.87-3.95 (m, 1H), 3. 90 (s, 3H), 4.13 (br s, 1H), 4.30-4.49
(m, 3H), 6.63 (d, J= 8.1 Hz, 1H), 6.76 (4, J/= 8.1 Hz, 1H). 1H BENT

15C NMR (100 MHz, CDCLs): 5 2.9, 4.9, 8.9, 14.0, 22.6, 23.9, 25.9, 34.7, 43.6, 47.3, 568

57.1, 60.0, 62.6, 65.0, 77.3, 92.9, 114.7, 120.2, 127.6, 1318, 142.3, 148.1, 164.2, 167.5.

8-Aza-17-cyclopropylmethyl-7,8-dehydro-4,5a-epoxy-6p-hydroxy-3-methoxy-6c,140-
ethanomorphinan-7-(N-phenyl)carboxamide (106)

o &

D\/ Ne NH
N OH

O

OMe
68aDAMIEIZHE W, 1060 5 R EY14.2 mg (37%, 2 steps) ZHWAIEFE L L THE.

MS (ESI): m/z 486 [M+H]*
HR-MS (ESI) Caled for C2oH32N304 [M+H]*: 486.2393. Found: 486.2369.
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IR (KBr, cm): 3348, 2930, 1655, 1600, 1549, 1499, 1446, 1264, 957, 757.

H NMR (400 MHz, CDCl3): 3 0.14-0.28 (m, 2H), 0.51-0.68 (m, 2H), 0.82-1.07 (m; 3H),
1.20-1.38 (m, 1H), 1.60-1.79 (m, 2H), 1.87-1.99 (m, 1H), 2.33 (dd, J = 3.9, 10.0 Hz, 1H),
2.41-2.53 (m, 2H), 2.60-2.81 (m, 2H), 3.27 (d, J = 18.4 Hz, 1H), 3.81 (d, /= 6.6 Hz, 1H),
391 (s, 3H), 4.47 (d, J= 1.8 Ha, 1H), 6.62 (4, J= 8.1 Hz, 1H), 6.77 (d, /= 8.1 Hy, 1H),
7.18-7.19 (m, 2H), 7.36 (¢, J= 8.3 Hz, 2H), 7.74 (d, J= 7.9 Hz, 2H), 10.2 (br s, 1H).

C NMR (100 MHz, CDCly) &: 3.2, 4.9, 8.8, 24.1, 26.4, 34.5, 43.7, 46.8, 57.2, 57.8, 60.1,
64.7, 78.8, 93.3, 115.6, 120.2, 120.3, 125.0, 127.3, 129.0, 131.8, 187.0, 142.5, 148.5, 163.0,
165.7. 1C ﬁﬁ'fé‘a‘m“

8-Aza-17- cyclopropylmethyl 7,8- dehydro 4,5c-epoxy-68- hydroxy 3-methoxy- 6a,140-
ethanomorphinan-7-(M- benzyl)carboxam:lde (107)

R Q N{-T@
b\,m M= -OH
o

‘OMe

68a D & RIEIZHEVY, 10570 62'%%5{[:‘%%14 mg (41%, 2 steps) ’E‘,mﬁ#%gt U T,

MS (ESI): m/z 500 [M+H)+

HR-MS (ESI) Calcd for CaoHs4N30.4 (M-+H]*: 500.2549. Found: 500.2543.

IR (KBr, cm?): 3284, 2931, 1650, 1499, 1094, 956, 793, 750, 700.

'H NMR (400 MHz, CDsOD):  0.16-0.26 (m, 2H), 0.50-0.66 (m, 2H), 0.72-0.82 (m, 1H),
0.89-1.03 (m, 2H), 1.18-1.31 (m, 1H), 1.56-1.63 (m, 1H), 1.68-1.79 (m, 2H), 2.36 (dd, J= 3.8,
9.9 Hz, 1H), 2.43-2.54 (m, 2H), 2.62-2.74 (m, 2H), 3.25-3.32 (m, 1H), 3.81 (d, J= 6.8 Hz,
1H), 3.86 (s, 3H), 4.41 (d, J= 2.0 Hz, 1H), 4.48 (d, J/= 14.8 Hz, 1H), 4.53 (d, J= 14.8 Hz,
1H), 6.66 (d, /= 8.2 Hz, 1H), 6.82 (d, J= 8.2 Hz, 1H), 7.24.7.42 (m, 5H). 2H B#Ixn¢
“C NMR (100 MHz, CDsOD) & 3.5, 5.5, 9.2, 24.7, 24.9, 27.0, 35.5, 44.0, 45.1, 48.1, 57.8,
58.8, 61.0, 65.4, 79.2, 94.1, 116.9, 121.7, 128.5, 129.1, 129.1, 129.6, 133.2, 139.1, 143.8,
149.8, 166.7, 169.2. | .
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8-Aza-17-cyclopropylmethyl-7,8-dehydro-4,5a-epoxy-6p-hydroxy- 3-methoxy-6c, 1da-
ethanomorphinan-7-(N-phenethyl)carboxamide (108) | '

68 B RRIEIZHEVY. 1057 5 B EL&4120.3 mg (67%, 2 steps) ZEEIEFE L L THER.

MS (ESD): m/z 514 [M+H]* |

HR-MS (EST) Caled for Cs:HzeN3O+ [M+H]*: 514.2706. Found: 514.2704.

TR (KBr, cml): 3376, 2933, 1650, 1499, 1090, 799, 750, 70L. |

{H NMR (400 MHz, CDCls): 5 0.12-0.23 (m, 2H), 0.49-0.64 (m, 2H), 0.77-0.98 (m, 3H),
1.18-1.31 (m, 1H), 1.56-1.70 (m, 2H), 1.82-1.93 (m, 1H), 2.18 (br 5, 1H), 2.26 (dd, = 3.5,
8.6 Hz, 1H), 2.35-2.50 (m, 2H), 2.59-2.73 (m, 2H), 2.86-2.99 (m, 2H), 3.24 (d, /= 18.3 Hz,
1H), 3.47-3.71 (m, 2H), 3.75 (d, J= 6.7 Hz, 1H), 3.90 (s, 3H), 4.40 (d, J= 1.8 Hz, 1H), 6.60
(d, J= 8.1 Hz, 1H), 6.75 (d, J= 8.1 Hz, 1H), 7.13-7.36 (m, 5H), 8.08 (br s, 1H)."

13C NMR (100 MHz, CDCls): § 2.9, 5.0, 8.9, 23.7, 24.0, 26.3, 34.6, 35.4, 36.3, 40.6, 41.6,
43.8, 46.8, 57.2, 57.5, 60.0, 64.5, 78.4, 93.5, 115.5, 120.1, 126.5, 127.4, 128.6, 128.8, 132.0,
138.6, 142.4, 148.5, 164.9, 165.6. |

8-Aza-17-cyclopropylmethyl-7,8-dehydro-4,5a-epoxy-3,6p-dihydroxy-6a,l4c-ethano
morphinan-7-(N-phenyl)carboxamide (109) ‘

. &
_ NH
D\’ N=
N OH _
o
OH

7l B, 106 (14.2 mg, 0.029 mmol) MTH OOAY > (1.0 ml) HiE%-40°C
T HIE., SRR EDOLOMY 7 00 A A (150 pL, 0.15 mmol) EHETF L. -40°C
TISEEE L. KBiEIZ25% 7 BT KZMApHIOE L., 7 O0ORIATHIEL 2.
B EZEES Y A TERE, BEEELE. BONEHERYEFIRTLC (AF /-
/7 TR A = 1U50) THEERESIL ZEEAY13 mg (94%) ZEAFERHEELTRE. IR
DAY )z aad)bA (1.0 ml/1.0 mL) BRICZEEE (3.5 mg, 0.029 mmol) ZMA
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TRk, i%%éﬂ:’ﬁﬂ%@fﬁ§$iﬁ (SYK-491) %757,

109: . _

MS (ESI): m/z 472 [M+H]* |

HR-MS (EST) Caled for CasHaoNsO, [M+HJ*: 472.2236. Found: 472.2219,

IR (KBr, cnl): 3261, 1656, 1600, 1547, 1499, 1447, 1325, 1241, 1138, 1030, 960, 756,

'H NMR (400 MHz, CDsOD): § 0.21-0.31 (m, 2H), 0.56.0, 71 (m, 2H), 0.79-0.88 (m, 1H),
0.94-1.12 (m, 2H), 1.23-1.34 (m, 1H), 1.61-1.68 (m, 1H), 1.75-1.86 (m, 2E), 2.97.2.62 (m,
8H), 2.76 (44, 7= 2.8, 8.9 Hz, 2H), 3.25-3.33 (m, 1H), 8.90 (d, /= 6.8 Hy, 1H), 4.45 @ J=
2.0 Hz, 1), 6.58 (4, /= 8.1 Hz, 1H), 6.69 (d, /= 8.1 H, 1H), 7.16 (, /= 7.4 Hy, 1H), 7.87
(t, J= 8.5 Hz, 2H), 7.75 (d, J= 7.6 Hz, 2H). 3H J S 119"

°C NMR (100 MHz, CD:OD): 5 3.4, 5.7, 9.2, 24.8, 24.9, 27.1, 35.4, 45.4, 48.2, 58.8, 61 1,
65.7,79.7, 93, 119.0, 121.3, 121.8, 125.9, 127.0, 130.0, 132.8, 1361 140.5, 148.5, 164.7,

168.4.

SYK-491:

mp 113-115 °C (dec).

Anal Caled for CisH29N304- PhCOOH - 1.8H-0: C, 67.03; H, 6.36; N, 6.70. Found: C, 67.12;
H, 6.11; N, 6.35.

8-Aza-17 -cyclopropylmethyl- 7,8-dehydio—4,5a-ep 0xy-3,6B-dihydroxy-6a,14a-ethano
morphinan-7-(Nbenzy1)ca1_'boxamide (110} ,
] NH :

£’\,N N= OH

(0]

OH
SYK-491 D& BIRIZHEV, 1074 5 REL 2970 mg (55%) BLPEDOHEERE
(SYK-544) %187,

110:

MS (ESD): m/z 486 [M+H])* . :

HR-MS (ESI Caled for C20H3aeNaQ. [M+H]*: 486.2393. Found: 486.2386. -

IR (KBr, cm): 3283, 2927, 1654, 1456, 1324, 1241, 1143, 1030, 960, 750, 699.
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'H NMR (400 MHz, CDsOD): § 0.17-0.26 (m, 2H), 0.50-0.66 (m, 2H), 0.75-0.84 (m, 1H),
0.85-1.03 (m, 2H), 1.17-1.34 (m, 1H), 1.57-1.64 (m, 1H), 1.67-1.83 (m, 2H), 2.33-2.57 (m,
SH), 2.64-2.75 (m, 2H), 3.26 (d, /= 18.6 Hz, 1H), 3.82 (d, /= 6.8 Hz, 1H), 4.39 (d, J= 2.0
Hz, 1H), 4.49 (d, J= 14.8 Hz, 1H), 453 (d, J= 14.8 Hz, 1H), 6.56 (d, /= 8.1 Hz, 1H), 6.67
(d, J=8.1 Hz, 1H), 7.24-7.41 (m, 5H). SH@E#EhT | '

13¢ NMR (100 MHz, CDsOD): 3 3.5, 5.5, 9.1, 24.7, 24.9, 27.0, 35.4, 44.0, 45.2, 48.2, 58.9,
61.0, 65.5, 79.3, 93.8, 119.0, 121.7, 127.1, 128.5, 129.1, 129.6, 132.8, 139.1, 140.4, 1485,
166.7, 169.1. - B -

SYK-544:

mp 113-115 °C (dec).

Anal Caled for CooHzNaQO4- PnCOOH 1.1H:0: C, 68.90; H, 6.30; N, 6.70. Found: C, 68.86;
H, 6.48; N, 6.42. ' . . o

8-Aza-17-cyclopropylmethyl-7,8-dehydro-4,50-epoxy-3, 6p-hydroxy-6a,14a-ethano
morphinan-7-(M-phenethyl)carboxamide (111) ‘

P

NH
b\’ N=
N OH
O
OH .
SYK-491 D &R HEVY. 1087 5 R EL A 11.8 mg (61%) BLUNTOLRBEEIE
(SYK-557) &f%7/=.

111

MS (ESI): m/z 500 [M+H]*.

HR-MS (ESI) Caled for CaoHs:NsO4 [M+H]*: 500.2549. Found: 500.2568.

IR (KBr, cm-): 3290, 2930, 1654, 1548, 1499, 1457, 1090, 750, 701.

'H NMR (400 MHz, CDsOD): § 0.19-0.29 (m, 2H), 0.54-0.68 (m, 2H), 0.74-0.83 (m, 1H),
0.86-1.07 (m, 2H), 1.14-1.34 (m, 1H), 1.56-1.82 (m, 3H), 2.36-2.59 (m, 3H), 2.67-2.76 (m,
2H), 2.85-2.98 (m, 2H), 3.22-3.32 (m, 1H), 3.46-3.67 (m, 2H), 3.83 (d, /= 6.8 Hz, 1H), 4.33
@, J= 2.0 Hz, 1H), 6.57 (d, J= 8.1 Hz, 1H), 6.67 (d, J= 8.1 Hz, 1H), 7.16-7.33 (m, 5H).
3H By ' ‘
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3C NMR (100 MHz, CD;OD): & 3.5, 5.6, 9.2, 24.7, 24.9, 27.0, 35.4, 36.3, 41.9, 45.2; 48.2,
58.9, 61.0, 65.4, 79.4, 93.9, 119.0, 121.8, 127.0, 127.5, 129.5, 129.9, 132.3, 1403 1405
148.5, 166.7, 168.6.

- SYK-557: . -
mp 106-107 °C (dec). :
Anal. Caled for CaoHsN3O4 PACOOH - 1.5H,0: G, 68.50; H, 6.53; N, 6.48. Found: C, 68.60;
H, 6.52; N, 6.21.
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SRR
EREM%
ABFFEIZIE. ICR BT X (20-25 g) & Hartley REERETILEv b (250 g-300 g) (£

EERBMRRAE) 2HE L. BMIIER 22+ 1 °C OERICBVTATL. BISRE
i3 12 B 2V E L. 7B, BEEOHRAIZEDICHBERE L, g

A EA A RZFERREGRR

HHEESEEAT, ERL0eMEHEHL. SUADMKRERDBRW 2K CENLEY
RO E D AEBLL 7o, BEM L 72 SRR L 7= 320 mM sucrose YA (10 volume/g) 1.
FIOAVHIARESFAT—ZTHREDFA AL, BEELLSEECT 1,000 x g (3,500
ypm). 10 5[ 4 °C CEODHL. BN/ LB2 S S5ITERERORIZT 48,000 x g
(24400 rpm) T 20 SEELHEEL 2. HONAEILEEXKS L2 5 mM MgCle. 1 mM EDTA
4t 50 mM Tris-BEEEK (pH 7.4) (10 volume/g) FTHREI T AL, BB ELR,
HE 48,000 x g (24400 rpm) T 20 5B LARES B & & TH S N/ ITHE ZRIIalR S BRA
ol DY e ]

BonehiEE kS L~ 5 mM MgCle. 1 mM EDTA €5 50 mM Tris- BEEH® (pH
7.4) (50 volume/g) ZHWTEHEREL., AT 5ET-80°C THREFEL .

pniz 5T § SRENOESEMER TV AOMEERDBRW 2RI DERLZEER
A%, K SEEAOESEMEZENEY MK DERUZBERER W BHEUA
> R&ELT. PHIDAMGO. [FH]DPDPE EUAH]U-69,593 &M\, #EBR{EEGMEDEHRE
BRATFV. WEL . e U THERML ZBEAR (90-140 pug O proteinfassay) % #4
BEEOERILAY & HEHELSY (2.0 nM FH]DAMGO, 2.0 nM [FH]DPDPE %7214 2.0 oM
[FH]U-69,593) Z&Tr 50mM Tris-HiEEEE R (£& 1.0 mL) H. 25°C T 1K Fan
— KL% A 2Fa"— 34T, Brandel cell harvester (Model M-24; (Brandel,
Gaithersburg, MD, USA) Z#H L. 5 mM MgCl: 28T 50 mM Tris-HEAREE (pH 7.4)
ZTFD 4°C TELTHEWE Whatman GF/B glass filter (Brandel Inc.) ETHEBL 7z,
T4 & —13 5mL D 50 mM Tris-EEEHIE (pH 7.4) 12T 3 EEHL7Z#. Creasol I
(4 mL :Nacalaitesque(INC). 5#F) & & scintillation counting vial (PerkinElmer, Inc,
MA, USA) 2% L. EiBT 12 Bill1 o Fa—3a Lk, BERORFEFRETREKD >
Fl—3 3y ¥— (PerkinElmer, Inc) 2k 0 #E L. FFRROFESIIIERHEY A >

R (u:DAMGO, 5 : DPDPE, « : U-69,593 (% 1uM)) #ETF. RUEHEEFICB T 2/HAHE
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DEELUTRDE, R

SR L7/ ICsofE % Cheng & Prusoff & (K= ICso/ (1+ L/ Kay (LIZHUHTE U H > B D ig) )
R0 KiE CFEREER IKERUAY, K e 0EREHED > K Y jJ >
R OEHRERIZ L 1 N ﬁlfﬂ@%"‘%ﬁﬁ\ 5/™oNhE deﬁ&bﬁiﬁ L7z,

‘ GTPyS B

AT R, 8, «BEE{ L E2EFICHEBL TV S Chinese Hamster Ovary (CHO) cell
ER IV MIRRERA 2 EE U 72, 8 28K £ RE L /= CHOcell 12 50 mM Tris-HCI (pH 7.4),
5 mM MgClz 3£ U8 1mM ethylene glycol tetraacetic acid (EGTA) &S5k L 7 Tris-Mg2+

‘buffer (pH 7.4y, F7 02§ 5 ARESF 1 Y-z THREDF1 2L, B Eam LT
48,000 g T 20 7M. 4 "C DRAT TR ML 72018 5 N ILEE 50 mM Tris-HCL (oH 7.4).
5 mM MgCla. 1mM EGTA 3 & 28 100 mM NaCl # &5 guanosine:5’ -triphosphate (GTP)yS
binding assay buffer ZMA THE L =6 O #MIBEREAL L, -80°C WTHEREL .

BEFR A (8-11 pg protein/assay) i & BRI S 4. EEh o iz & 30 uM
guanosine-5'-diphosphate (GDP)$ £ T8 100 pM (BS]GTPyS % &¥250 ul, O -assay buffer
T 25°C T2 > Far—va i, 12Far—3 a.4& 71, perkinermer cell
harvester (FilterMate™) %[ L. 50 mM Tris-HCl (pH T TTFH A CTRLTBW
GF/B glass filter (Filtermat B) - T8 L /=, Filter i3 300 uL @ 50 mM: Tris-HCI buffer (pH

TANSTC 3 [EeE Lo, WAREE, EEL CFL— 3 P Meltilex B)E MM L7255
| RABAKRTe, BREAOMSHERIZS A /0T L — b2 FL—S a2 h s y—irT filter
LICERET o HARERERIE U, BBRIEEY OETTEE (BECaofE) Z2EM LI, 4Rk
BREBAHIED 10 M CTPYS ERES S L EIck DB L L, FFEA 1 FBa
#£ & LT DAMGO (u). DPDPE (8). U-69,593 ()& Mz,
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