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A2 R=VONERMEERTH DA VA =L, 10t B2 BHELELE~
THRERO-FTHY, 46t LTmbn T (Figure 1) YV, —J, AV
A R=UTIAN ¥ A FEEERT D720, —MRICHBEER2Y  Figure 1
N2 R L ELEMTH D, A VA K= DORLEMIL, 2H-A (jjw
A= (VA F—=)) & 1THA VA R—v (VA =
N =) ORZERMICE 705 Z8(bIE (Figure2) <0, Wb
BOSIZ K DA YA & R—=/VBR D3 RIS T DR & S Tn 5 2,

Isoindole

Figure 2

Cow .= O
N B —

Isoindole Isoindolenine
(2H-Isoindole) (1H-Isoindole)

INETIZ, 442 F—=nLDOREIZE LTI, Figure 2 OAZERMALNA
UL 5 2 EHEFT EAEHREZEAT L2 L OFHMERHE STV,
S BIZ ILB LU RFE T Bl @ OB 2 E A L ORI 5 2
&0, A RGIMEAZEAL TEfkH#uE (HOMO) O /L —HEN %2 TS
52 EBEREITITAED TH D LS SN TS (Figure 3) 2,

Figure 3

_ 1. N-Alkylation 1o
3

Isoindole

1 R 2. Steric effect
=\2 R', R2 = Bulky Groups
3 R2 3. Electronic effect

R', R2 = Electron Withdrawing Groups



INETICREESNTWBELERA VA v R—=1LDOEH Z 7”3 (Schemes
1-3), Clayden HbliE, A VA NV UEFEERL 2B b= F L~ 7120 ARG
SHHZLT, AV Ay R—/LFEK 2 2 HEHNER 56% T3 T % (Scheme 1)

4)

]

Scheme 1
OMe 0 OMe Et Steric effect
EtMgBr _
N—t-Bu _— N—#-Bu
—
Ph 56% Ph
1 2

F 72, Sole HIT/RT VT Al E AW TALEY 3 D FNBLERIC LD, A
VAV R—)VEBEAK 4 % BEEICR 52% CTHE R L TW5 (Scheme?2) 9,

Scheme 2
Electronic effect

PdCl,(PPhs), (0.2 mol %)

Me o
K& EtzN (3 mol eq), Cs,CO3 (3 mol eq)
@/ Toluene /BN

100-110 °C, 24 h 52%

FH X, Ex OB RGIMEEET L 7= NI LS EKRENTA Y TT
NANT NI =k (DIBAL) (ZXVETLEH. < BILNMZE D A VA v R—
JVEREIR 6 215 T\ % (Scheme 3) 9,

Scheme 3

R? R? Electronic effect

R2 CN DIBAL R2 _
- = ~ NH a:R'=R2= R3 F, 23%
R3 CN Toluene, 95 °C RS . .
R R b: R' = F, R2= R3 = OC¢4Fs, 34%
c:R'=R2=F, R3 Cl, 13%
5a-c 6a-c

D DA RPN I T JFEFE B R #E 70 il 22 BSOS 2 B & 975
INEAGA 72 & D HeleH gk LW OSSR 2 B L T 2 i EARER & LTS
bbb,

—J. 2-ANHT N B )= VEOT A —VFIE FIC, kT IV EE AL
K72V T Tk ROPAT) ERIGEEDZ ETTFATIVFIVERA VA R—
IVIHBIRA~E WL, Wt a2 A o mdiikik s v~ N7 7 40—k 5y



Brd 2 FEE, 72 BT T R EOBREEESITE (OPAYE) & LTA
MEANTWD (Schemed) 7, Z D 3 e SUNEA Y A & R—/ViFERORR D
THHERBRIETH LN, BONDITFT AT RN ERA VA F—/LFEERITIR
WETH VRGN E LT LT 5,

Scheme 4
OH
s/
CHO = _éCOZH
. s ~OH HoN _CO,H __ N—<-H
H ™R R
CHO Isoindole
7

Excitation Wavelength 340 nm
Emission Wavelength 455 nm

F7-. Sternson 51X OPA {EHRDA VA o R—ViEBIRD L EMIZ OV TR
LTW5% (Scheme 5) ¥, T74bb, £ VA F—LHFEK8EZ T =V )L/
IKOIEA VBN AR LB ChE LTRSS, A VA R 7 UaBER 9 BRI
120, 7H0A X RFER10, A VA R—VBER 1 ~EnfR LTz, 2Ok
ENS, IBFBRBEIC L DBLUSH LD 0K EEZ BN TS, Ll
MND, AL E 2 SO N E M L 552 L CRERA VAV
F—FEREZRIBICEUE, A R—I L EREE, Brife R AEBIEM b Em DRk
9 L LCOHRLT, Flla IR E Oy 7 & L TR IR &

noZ ERMFFSS,
Scheme 5
(0] O
N—n-Pr N—n-Pr
OH (0]
S—tBu
Air 9:4% 10 :16%
-
— N—n-Pr E——
8 MeCN /Hz0 S—tBu S—tBu
~ N—n-Pr N—n-Pr
—
S—tBu (0]
11:12% 12 :35%

T ZTCEHIL, I RCEFINRA R L LR EHC LY, HiEDH D W
XY SRR E OPA (7)., B—#T I oD 3SR LD RERMA VA
R—LEBEARDO SRR O\ THET L= (Scheme 6) .,



LIF, —#OBHERERICOW TR %,

Scheme 6

Steric effect

@[CHO
CHO
7

Electronic effect

S—R2

H,N—R'! + R2—SH _ 1
__N—-R

Stable isoindoles

R4 R4
I |
H,N—R® + O=P—R? O=P—R*
H —
- N—R3

Stable isoindoles



Yixawd

W FRESRERIE U 3 RO S RSIC L B
LEERIA Y A R—)LEHEKRD A

EH L OPA 1EAHAME L Uz 3 O MEA BUNITIHW D 5 —fk T X Okt s
WZEH LTz, 372bb, tert-7FNT I v OfbFEEE 2 R L Uiz GRFMEZ B
TONEEOVE T I 13 %4 VA R—ABRICEATIUE, EE T Eo#E
BIENA VA R—VBREE D Z & THEU D MMEES I L W RERA VA~
R—/ViHEK 14 3R T D E & 272 (Scheme7), £ 2T, FU A(E R A
FINT I AZ BN A(e Raxor7me /W)y ) A2 0 FFEHE LTz
INESEN G RTET LV DARRLNNCENLDT I v EANTA VA R—L
HEEROER AR T D2 & & LT,

X
HN4§ _
2 X s-R Steric effect
CHO X 13 = X
E:[ + R—SH ———— \N§
X

CHO

Scheme 7

7 14



B G DI EWD GRS RT 2 DAL

tert-7 FIVT L OILFEAEE TR L LT G E AT 20 S @0 E ik
7 DOERKERT L7z (Schemes 8-11),

IZLHIZ, PUA(E RRFUAFNVNT I AZ (15) ZFEIE LT IV
DERERT Lz, T72bb, 15 DT X ) eV UNRGE L TR LS
1610 1Icxt L, KFELT N U U AFET I VLA TF AR LS Vb= F L &K
JESEALEM 1T BINI8 ~E BB LT, I5IT, #EMKBEIIKSIZEY 17
BERIBOXR D NVHEENRETHZ LT I5O3 7Fi0 KX A2 AT
NEBIOZFNVIETHR#ELZT 2 13ab 25k L7 (Scheme 8),

Scheme 8
BnBr (2.2 mol eq)

OH K,CO5 (2.2 mol eq) OH
H2N‘§\ Bn2N—§
OH THF / H,0 OH

OH reflux, 17 h OH
15 85% 16
Mel (3.3 mol eq) OMe H, / Pd-C OMe
NaH (3.3 mol eq) Bn,yN (0.1 mol eq) HoN
OMe OMe
DMF OMe MeOH OMe
rt, 4 h 90% 17 ,1.5h 91 13a
16
Etl (4 mol eq) OEt H, / Pd-C OEt
Bn,N 0.1 mol HoN
NaH (4 mol 2 < \ ( ol eq) 2
aH (4 mol eq) OEt ‘§\OEt
DMF OFt MeOH OFt
50°C,21h 84% 18 rt,2h 91% 13b

WIZ A5 DT 2 ) FoeZ tert-7 FF LAV AR =)L (Boc) ETH#EL TH LN
IEEW19 %, A X AF L7l K (MOMC) BEIUA FFvm hF 25
Nz u ) R (MEMCD &DORIRICE VLAY 20 BE OV 21 ~E AW LT, ffk
2. Boc FEEifA#ETH LT 15 O3 »FTOE Kaxv iz MOM KB LW
MEM R THREL7-7 2 13¢,d 5k L7- (Scheme9),



Scheme 9

OH Boc),O (1.3 mol e OH
H2N4§ (Boo)O ( A BocHN4§
OH +BuOH / MeOH OH

OH @.2:1) OH
15 rt, 18 h 96% 19

RCI RCI RCI

(3.3 mol eq) (3.3 mol eq) (3.3 mol eq)
i-ProNEt FProNEt i-ProNEt BocHN OR

(3.3 mol eq) (3.3 mol eq) (3.3 mol eq) oc </ or 20 (R =MOM) 100%

THE THE THF OR 21 (R = MEM) 87%

rt,2h rt,2h rt,2h

TFA (23 mol eq) OR .
H2N4§\ 13c (R = MOM, 50 min) 95%
CHCl, OR  13d (R=MEM, 1.5h) 97%

0 °C, Time OR

B, RUVALFFUAFALZa Y R (BOMCl) #HWTEE® 191V %24k
B 22 ~EEH LT, Boc A PRET HZLICKD, 15D 3 »ATOE K
XA BOM ETHR#EL-T 2 v 13e 24K L7= (Scheme 10),

Scheme 10
OBn
BOMCI (3.3 mol eq) oo g
OH  iPr,NEt(3.3moleq) BocHN TFA (23 moleq) H,N
BocHN4§\ 0— _ 0—
Sy t, 24 h \—-0Bn 0°C,1h OBn
19 61% 22 84% 13e

T2, ALEW 16 AL FEEEE R U = F L L OIS L 0 {LEY 23 ~ L K
LIt RPN Bi# T 52 & T 7 2 132 245 LT (Scheme 11),

Scheme 11

Triethyl Orthoacetate

OH (1 mol eq) 0]
BnZN{\ Bn,N —@O%—Me

OH Toluene
OH 80 °C, 45 min
t0 100 °C, 1.25 h 50% 23
16 to 120 °C, 36 h
H, / Pd-C
(0.2 mol eq) 0
H,N—<"0—>—Me
THF o
rt, 24 h 73% 13f



O D EEWVGRBE—RT IEHWEA VA R LEEERO AR

HHTHER LA ONZI@mWE kT I 2 W T, 3afEE RIGIC
HA VA R=IVFHEEROEGKERFT L7 (Table 1), 37cbH, OPA (7) IZX%f
LCHA2DT I 15 Baf B L OT a0 F4—1% 11 Y8z, A%/ —L
TREEr P SRR C 3 R L7z, 15 Ok Fr XU EAZ AT LB L O T VT
RE L7 I 13ab ZHWERISORER, BRIE 514 VA R—AgHEK
14a,b 2T EBENER 65%B L 85% THELIL, A VA v R 14 ihE
& 24a.b NFILEI 18%F LN 12% TREIA L7= (Entries 1,2), KIZ, 15Dt K&
F %A MOM 2, MEM B X O'BOM ECTHR#ELZZT T 2 13¢c-e ZHWTK
JGEFTH & A VA v K= LB 14c-e DULRITIE T (54-60%) 35 & & BT,
A VA2 R 14 VU FBEIK 24¢-e D 39-44%FI14E L 7= (Entries 3-5), W LD
FIZBNTH, BoicA VA v R—AiEE K 1da-e (32 ) BTN AT LT~
NZ 74—k L, —h, AV b= 2T AEEEETHT 20 13fF
ZHOWERISICEB W TR ER LToA VA ¥ R— /LB R 14f [T R%E CHEES
HZ LIZTERP ST (Bntry6), B REX UEEZR#EL T2 I 15 z»‘:ﬂ%
WEBAE L, A VA F—/ViFEK 14g IZIRNELETH-7- (Entry7), £72. 7
a/NFA—NVIEFIETIZ, OPA (7) &7 IV 13¢ T 5E. A1 VAR
U »-1-F BB 24e DIUNHE 56% THRL L7z (Entry 8), 72¥B., VA R—/b

FHEAR 14¢ & 3 MO SUS D USSR Lzl 24, 86% I E A Y A
RU - 1-A VB8R 24 13BN oz, LTER-T, A VA R -1-4
VHER 24e DIGEIEA VA F—/VEEEIK 14e DIK IR X 5 6 O TR0
ZEBRBENT,



Table 1

CHO X (1. 1 moI eq) X
@ s HN - s N§
X
CHO X MeOH X
X
7 15, 13a-f ,3h o
Isoindoles 14 Isoindolin-1-ones 24
(1.1 mol eq)
Entry 15, 13a-f X Yield of 14 (%) @ Yield of 24 (%) @
1 13a OMe 65 (14a) 18 (24a)
2 13b OEt 85 (14b) 12 (24b)
3 13¢ OMOM 57 (14c) 41 (24c)
4 13d OMEM 54 (14d) 44 (24d)
5 13e OBOM 60 (14e) 39 (24e)
6 13f Orthoester ~1a1) 0 (24f)
7 15 OH ~(14g) 0 (249)
8° 13¢c OMOM - (14c) 56 (24c)

a) Isolated yields.
b) Too labile to be isolated.
c¢) Reaction without 1-propanethiol.

A DHETE A% % Scheme 12 127777, OPA (7) &7 2 2 13a-e 3G LT
iuzﬂ’ UMK, TR T A UREIGT D I & T 3 A A S 3

TL.HHET DA VA R—/LiEE K 14a-e VAT 5 & & 2 51105 (Route A)
ﬂ'i\ A X UHFREHRIZEB W TT 2 2 13a-e OWIBHICH KT 2 =— T LSRR T O
BB G O A Y = A F AU NERT B 51E, AERMLERT
AVA Y R 1A VFEK 24a-e NEOLND EFE X HLD (Route B), A VA
v R— LK 14a-e & A VA 2 NV 1-F U FEK 24a-e DRI OV T,
Cy &I —Hk 7 2 > 13a-e DFEA 0 (N-C-C) ITIKFFL TS EExLND, T
bbb, T2 13ae ORISR WTIX, 5 BRIEROMELREGIZX Y %Y
=T LAPEMEERTA VA R -1-F UBER 24a-e zfiﬂ%ﬁiﬁ“é HThH
13a,b ;D%#Aﬁeﬁwéwk%z%mé 13cez£:ﬁﬁu\71 TiX, BREEAR
HMRKE< Route B ORIGH L VEMIZHEITLA VA > KU -1-F B8R
24c-e DINENH L LT-EEZ HND,



Scheme 12

Pr—SH

S Pr
® —OR
H2N4§\ Route A
13a-e ( OHOR
RO OR Isomdoles14ae
: :[lrj\ : i OR
®
H
OR
Route B\, j N]<OR — ’“ N
OR
H OH (/O OR
OR
—_— N
OR
O OR

Isoindolin-1-ones 24a-e

2T, =T NVBFERRFOREIRE G 2 bR T 5728, Figure 4 1277 X9
(ZALE 13e D 3 r TR F 2 RBERF~E BRI TE—HRT I OE
ERtmE L7z, 372bb, MU A(E FrF o 7 1:/@7\ J AR (25) T
S H%E Bocfb L, B R i X DAk L7212 Boc & Nifri#T 5 =
ETC, BET DT I 13h AR L7z (Scheme 13)0

Figure 4
,—0Bn OBn
(0]
HoN H,N
O—\ —
(0] OBn OBn
\—0Bn OBn
13e 13h

10



Scheme 13

OH OH
HoN (Boc),0 (2 mol eq) BocHN
OH +BuOH / MeOH OH
OH (2.2:1) OH
25 ,21h 99% 26
BnBr (6.5 mol eq) OBn OBn
OH (6.5 mol eq) BocHN H,N
CH,CI
DMF OBn 40 OBn
rt,21 h OBn r, 40 min 90 OBn
o 37% 9
to 40°C,2h ° 27 ° 13h
to 60°C,2h

OPA (7) {Z%f L C Scheme 13 THE LT I 13h BL O T o v FA4A—1
11 YEMZ, AX ) —NVIABEh=RIE T3 BRER LA, A VAV R
V-1-F U FHEAR 24h DAERUTIH 6%ITHNZ Bl BRIET 514 VA 2 R—/LFHE
K 14h 2N HBENCE 93% TR LN, /2, 7IV 25 WG EICHLA VA v
R—/LEBE IR 141 DS BBEIR 90% CAR L, A VA v KU -1-4 U iFE K 24i 13
BN 7- (Scheme 14),

Scheme 14
OBn —Pr
CHO (1. 1 mol eq)
L, ©d
CHO oB MeOH
n
7 OBn rt,3h
13h 93% ca. 6% "
(1.1 mol eq) * Small amounts of impurities were included.
OH Pr—SH S—Pr
CHO (1 1 mol eq)
L * @d
CHO o MeOH
7 OH rt, 3 h
25 90% 0%
(1.1 mol eq)
XBAFLUETHLT I 13h, 25 ZHWIZ5AIZIE OPA (7) &7 I~

13h, 25 G L TEL DA I KIS RE L, BREEFEES 5234 U % Route B @
FORNTRE X9, 7 a X F A — BT 5 3 aofaa . 37245 Route A
DS PMEALICHEIT LA VA R— ViFER 14hi DAER LT EEB 265

11



(Scheme 15) .,

Scheme 15
Pr—SH H S—Pr
S—Pr
® xR X=CHp XR _ XR
HoN Route A N > N
; XR _ XR = ; XR
XR COHXR XR

RX XR Isoindoles 14h,i
o
H XR
H
° \2 @ XR
7
Route B @:; ]<XR E—— ©E;N4§\
H OH

X=CH2 (O XR

XR
—_— N
; XR
O XR

Isoindolin-1-ones 24h,i

12



B Fx OESEF AN EHNTA VA R VEBERO AR

F—fkT 2 13h Z AW T, flix OEEHT A= EDA VA 2 R—)LiEERD
BT L7z (Scheme 16), DGR, Fu N FA—IMA T, 1-47 4
YFA—N - RT AT A= NI NI A X T A= VBV, A
VA v R—/VE5EIK 14h, 14h°, 14h"F L Y 14h” 708 BRI R 77-96% T H iz,

Scheme 16
OBn
CHO
©: + PN +  R—SH
CHO OBn (1.1 mol eq)
7 OBn
13h
(1.1 mol eq)
S—R OBn
<:E§ 14h:R = (CH,),Me 93%
N 14h’: R = (CHy);Me 96%
MeOH oBn 14h:,: R = (CH,);1Me 91%
n,3h OBn 14h":R=Me 77% "
14h-14h” = MeSNa (ca. 15% in water) was used.

T HFE T LERWTEA YA 2 R—/LEFE(K 14h, 140, 14h735 K OY 14h™
DEEEE 7 v~ N 7Z 7 4 — (HPLC) (X D0 & et LIofbR, 74—
WCHET DT AR NEED R L AT OMSL L= —27 (14h” : 1§
REfE] 7.15 47, 14h : CREFIFRE] 8.32 47, 14h’ : FRFFEER] 14.9 43, 14h” : FRFFEER]
272743) T u~ hTTARELNE (Figure5), HTH A X FA—id
NROIREME TH Y . HEHR L ROGBEMEN R SN TWD Z &b, ARFEER
FlERIEL B O B LS 22 TR T A — L TR BREE ~ & D723 B TR Y
FREHE R & ALEATT B D,

13



Figure 5

S—R OBn

_— 14h:R = (CHQ)ZMG
_N 14h’: R = (CH,);Me

14h”: R = (CH,){Me
OBn (CHo)44

OBn 14h R = Me
0
14h™
(RT =7.15 min)
o 1 4h A
i(RT =8.32min) W)
14h’ >
I (RT = 14.9 min) 14n - 4
2 T | sl kil (RT =27.2 min)
(S I L
b | f‘-
| | 1
| \ ,} \
. bade e < B o

‘."f .If 5 o 5
vt 4 ) [l

HPLC analysis (TSK-GEL ODS-80Ts, MeOH / H,O =200 : 1, 1.0 mL/min, 330 nm).
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[N )/*Fﬁ%%wKSW T A R T
ERA A v R— L EEARD AR

WICEFIL, UV UsRERE LT910- RE9-FFH-10- KA 77 7 =) k
L-10-4% 3 F (DOPO, 28) ZMHW\T, OPA (7) RO NIHE LT I 29 &
D 3 RoMEE S ERETT%5 2 & & L= (Scheme 17), DOPO (28) 1d%Zfi T A
FRZ725MD Y VREAITH Y v b o F R0 AR R H O R
ELTOMENHLNTWD B, 3o e RIS TF A —1r 000 I DOPO
(28) MEBAIINIULX, 4 VAV R—NVEBROEFEEZIKT S HE K5 1R

BICK > TLERA VA v F—VFHEENE NS & TRIL-,

Scheme 17
0=P-0 0=P-0 Electronic effect
CHO H 28 _
@ + HN-R ——— __N-R
CHO 29
30

15



H—fi DOPO Z WA VA v R—ILFHERDOERK

KEEH L LT DOPO (28) #H\WieA VA ¥ K= LiF8IKDE R & fRFt L=
(Table 2), (ZU®HIZ, OPA (7) IZxFL, 1.1 YED 3-XUFLT I (292) B
iUDmD(m)%MK AL ) — VR EIR T 3 RERI R L7 AE R, 3 kg
MARISEITL, BRIET5 A VA F—/LiFEIK 30a ASHELEEIER 92% TE 5
7= (Entry 1) A VA2 R—=VHEEK 30a (XL VATV T A~ T T
—ICTHRLZ, Wi, Wit LC=% ) — AV ERAWTRIGEITY &, A Y
A v R—/ViFE R 30a OHBEIRIL 53%IIE T LA VA v KU =14 Bk
31a MR 28% CREIE L7 (Entry2), —J7, L LTV =R, ¥
0 A% THF Z AW TR L72RER, 3 OEA SO T 2 < EITEd, 4 VA
v RU - U FEEAR 31a D8 35%0° B 48% DN TAERL L 72 (Entries 3-5)

CHO Me
+ HzN{ + _D_
[ I Me 0:=P-0

CHO v

(1.1 mol eq) (1.1 mol eq)

o
oG
Me +
Solvent ©:i { Me
31a

rt,3 h
Me

Table 2

Entry Solvent Yield of 30a (%) @ Yield of 31a (%) @
1 MeOH 92 0
2 EtOH 53 28"
3 MeCN 0 35
4 CH,Cl, 0 42
5 THF 0 ca. 489

a) Isolated yields.
b) Determined by 'H NMR (400 MHz, CDCl;) analysis.
¢) Small amounts of impurities were included.

16



AL ) =B DHNNITZ ) =)V EBEEE L THWESGRIZBNTORA Y A
¥ R— ViHER 30a NELNT-ERN E LT, T3 —/VEEEHTo DOPO (28)
OBRBRS DB 5-23% 2 btz (Figure 6), DOPO (28) 1%, WiE 45 Z LIz k
D, KICEDBHERIK 2824 U5 2 ENHMBNTND W, KIZK DBHIBRIK 281,
7 v a kv bTe EOGEIRE~OEYENME T 9 572 £, DOPO (28) Liikx
SE7p WMz Rd, ST, 281X RE NI 2 & | PABRBG A T L
DOPO (28) WFAET D, L7eho T, FFIIAZ ) —AFIZBNTHEAZ ) —
JV73 DOPO (28) DV VFF~KREHWEST 2 Z LIZ X VBRI 28234, 2D
BRER IR 28773 3 iR AMEA SO Z R 1T DIEMERE T2V N E B 272,

Figure 6
o OO
o:T_o — H,0 O;Fi HO
H H OH
28 28’
O=IT-O O;P\ HO
H — MeOH H OMme
28 28"

ZZ T, AKX —HTO DOPO (28) DBAER(K 28" DIFEEIH LN T 57
. DOPO (28) D A ¥ J — )VIEHK % SRR T 30 /0 fidh L7 % ICIERME T 5 =
& CHHBRIR 28" OBt Z AT, L L7 s, BABRIK 28" DRI IS T 72
Mol ZOFERND, AKX ) —VIZ X DBHBRIR 287 13/KIC L BB (K 28 K 0 4
RZETHY, A X —/VIEFE FTO DOPO (28) & 28D Fffiix DOPO (28)
A REMBHNTWDEDOTIE W nEEZ T, £ T, BEAX /—1AHTO H
NMR A2 hLEHIE L7ZFER, DOPO (28) D 7 F /LI T 6.9-7.7 ppm
fHITIZ CD3OD 2 X D BHBR IR 287~ds IZHIR T 2 2 7 F A Bl s 7z (Figure 7)
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Figure 7

OYINTANDOANM—FTNDONDNNONTNTDNTOT —INNNOT
mmqmOOwwmmm—oommmmmNONmmNN——v BN eI I T ARSI NON =~ —

8.646

L L N N N N N N N A N N N N N N N N N N N N N NN N NN N NN NN N NNN NN NN NNNNNN

Wz \

H NMR (500 MHz, CD30D)

Vo VY Y

— [
0.0b72 151 0.996 h2 0bs 12 0344

T T T T T T T
87 8.6 8.5 84 83 82 8.1 8.0 7.9 78 77 76 75 74 73 72 71 70 6.9

18



P EDfER XD, DOPO (28) 3L NOPA (7)., HFH—#k7 22922k 5 35k
Gy G BOGIZ DU T Scheme 18 (TR T MBI ZZRE LTz, T70bbH, AX ) —
LTI DOPO (28) & BHBRIR 28" DAz L, 28" DAEEMIT L VAL D
28754 2 ASAHIN L7214, BB L CTA VA > R—LiFEk 30a 2AERK LT
EEZEZOLND, —H. TAa—VUSOEEEH TIL, DOPO (28) DBHERILA
AT 72020 3 RONEA UGS HEIT Ligho T2t B2 B b,

Scheme 18
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B A OE—RT IV EHAWEA VA R LEEROAR

DOPO (28) B L TNOPA (7)., HFH 7T 2 N XD 3 pRHEA BOE D i TA I
AR ) —)LE LT, flix 0)%*1’:&7 SUEHW A VA R—ILBEIRO A
& FEt L7z (Table 3), ZOfER., 7/ KOBRIC 2 RkFEEHT D 3-X0F
NT I (292), AV T rENLT Iy (29b), 4T FAT I (29¢), v/ H
ANFILT I (29d) 7R E DRI T I 2 AW RUSIZIB W T, HiE
IR 84-92%TA VA K—/LiFiE(K 30a-d 2345 H417= (Entries 1-4), £7=. 7
OB 3 MIRFBEAT D tert-7F VT X (29e) . tert-7 VT 22 (291)
L1,3,3-7 T AF AT FAT I (29g) 72 EOFRERIE—HkT I 2 HW\W ok
JSIZHI DT b BEEIGE 63-96% TA Y A R—/Li%E{K 30e-g 7345 ©H 417 (Entries
57) EHIZ, -7 BENALT IV (29h), n-XUTFNAT I (29) ., n-~TTFT
T2 (29) DX O RESE T I LD 3WMAHEARISOSEA S HEEINER
67-73%CA VA > R—/)LiHEK 30h-j 2315 51 7- (Entries 8-10), 25D A VA
¥ R—VFHER 30a-j (ZWTNOH I DTN AT Asu~w NI T T 4 —ICK DK
L7,
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Table 3

CHO 0=P-0
E:[ N H,N—R N |
CHO 29a-j H o8
7 (1.1 mol eq) (1.1 mol eq)
. . 0
0=P-0
_ + N—R
MeOH _N—R
3h 30a-j 31a+
Entry 29 Yield of 30 (%) @  Yield of 31 (%) @
Me
1 HzN{ (29a) 92 (30a) 0 (31a)
Me
Me
> HoN— (20b) 85 (30b) ca. 6 (31b) ®
Me
Me
3 HZNC (29c) 84 (30c) ca. 11 (31¢c)
Me
4 HQNO (29d) 91 (30d) 4 (31d)
Me
5 HN—-Me (29€) 96 (30e) ca. 6 (31e) ®
Me
Me Me
69 H,N—— (29f) 81 (30f) 0 (31f)
Me
Me tBu
79 H.N——" ~ (29g) 63 (30g) 0 (319)
Me
8 H,N">-Me  (29n) 73 (30h) 0 (31h)
9 HZN/\/\/MG (29i) 67 (30i) 0 (31i)
10 HNS S Me (29 67 (30j) 0 (31j)

a) Isolated yields.

b) Small amounts of impurities were included.
c) 40 °C.

d) Reflux.
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BEE A VA R VERE RO R

BB TELNZT o TFA— LT I 13a HRDA VA R—/LiFE R

14a DHICANT MV ZRET D & RN R 25 380 nm T 2 DITxf LT
KNI RIL 427 nm TH Y, A b—27 237 b (BRRBIREE & HEREOLEE
D7) 1£47nm ThoTo, —FH., xf53 25 DOPO (28) HKDA VA v R—/Li
WK 32 1%, B KRB & 360 nm (25%) U Tl KEDEIRE S 465nm TH Y | 14a &
e L C 25l EoR&E A F—2 A7 b (105nm) % 7~ L7= (Figure 8), DOPO
(28) HIRDA VA v R—/LFHEK 30a§ (ZHOWT HHOEAY FMLVEHIE L
FER, A VA v F—/VEKEIK 30a-¢h,i (35 Kbk & 358-379 nm (Zx%F LT, &k
I ED 471-513nm TH Y . 105-155mm DRKE/RA F—F AL T haRd 2 L
NG E 72~ 7= (Figure 9),

Figure 8
Excitation Wavelength 380 nm 360 nm

9 ] Stokes ] 47 nm :| 105 nm
Emisstion Wavelength Shift 427 nm 465 nm

Solvent : MeOH

_ OMe 0=P-0
~ N @ OMe
; OMe — N~§\
OMe OMe
14a OMe
32

22



Figure 9

Me
é 4<:Me
(30a)

Me

Me
(30b)

23

O=P-0O
—_—
~ N—R Solvent : MeOH
30a-j
Excitation Emisstion R Excitation Emisstion
Wavelength  Wavelength Wavelength  Wavelength
L
Stokes Shift Stokes Shift
358 nm 513 nm Me pe 367 nm 411 nm
L §—— L]
155 nm Me 44 nm
(30f)
368 nm 512 nm
Me tBu 374 nm 419 nm
L | L
144 nm Me 45 nm
(30g)
367 nm 510 nm 366 nm 471 nm
L | 3/\/'\/'9 L |
143 nm (30h) 105 nm
379 nm 497 nm
375 nm 507 nm E/\/\/ Me L
L (30i) 118 nm
132nm 384 nm 477 nm
%/\/\/\/Me
359 nm 477 nm (30j) 93 nm
L |
118 nm



HIET AFATIVEHWEA VA R—LEEEROARK

WIZ, MOTALETHLZ ENTRHRINDATF AT I (29k) ZHW A
VA RV ERD AR ZME L7z (Scheme 19), OPA (7). A F /LT 2 2 (29Kk) .
DOPO (28) DS, A VA ¥ R—/VEFER 30k 73 HLAERIGRK 15% TH b i
Too A4 VA 2 R—/LEEEIK 30k (X, P=0 Fr OE R IMESRIC LV ZES
TWAHZ EPNmREEiz, —J,. OPA (7)., AT LT I (29k), Fa /X F 4 —
D 3R ISDFRERGEOND A VA > R—/VFER 331X, U T vh
Thrax NI TT7 4K ORRPICHMBPRO ONHEET S22 T TER
ﬁvﬁ;L@L&ﬁ%u%@%%@ﬁim%%mx:;D%M”ﬁékxw$
X R34 PHPENE A% THE LN, YV ADTNATEIa~ NI T77 4 —Z8
WTAEEY) 34 O RITERD Ve o7z, T, ALARF T K S=0 OE TR
S RIZE DA VAV R=APEE SN2 EICERT S EB 25,

Scheme 19
H 28 0=P-0
CHO (1.1 mol eq)
E:[ + H,N—Me — ——— > @N_Me
CHO 29k MeOH =
7 (1.1 mol eq) @ n,3h ca 159% ) 30k
a) MeNH, (ca. 12 mol/L in water) was used.
b) Small amounts of impurities were included.
r—SH S—Pr
CHO (1 mol eq)
©i + HyN—Me ~ "N—Me
CHO 29k MeOH =
7 (1.2moleq) * r, 0.5 h 33
IBX (1.1 mol eq) O‘\S—Pr
TEAB (0.2 mol eq) _—
- N—Me

CHClg / H,0 (100 : 1)

rt, 0.5h
4% (2 steps)

+* MeNH, (ca. 12 mol/L in water) was used.
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FEFNL, SRR D D VFE TR AL E Loy FEREHc R 0, AR X
OV VREA 2 AW T2 RZERA Y A v R ViB B8R DA & ST L7z,
ZORER, NI @EWEHEOSIARED R 2 WG LT, G IHHE KT I
13a-e,h, 25 Z#H\, OPA (7) BLOH A OF A —)v & D 3 i a MKtz Bt
L7t g, BAEEINER 54-96% CTA Y A > R—/LikE(K 14a-e,hi, 14h’, 14h"B L
140" DERRIZAKE) L7z (Scheme 20) 19,

Scheme 20

X
HyN {\X S—R Steric effect
o L
N
X

CHO 13a-e,h, 25
@[ + R—SH (1.1 mol eq) X

CHO (1.1moleq) ——— . , »
. MeOH 14a-e,h,i, 14h, 14h , 14h
rn,3h 54-96%

a: X = OMe, R = Pr, b: X = OEt, R = Pr, ¢: X = OMOM, R = Pr

d: X = OMEM, R = Pr, e: X = OBOM, R = P, h: X = (CH,),0Bn, R = Pr
i X = (CHp),0H, R = Pr, h': X = (CH,),0Bn, R = (CH,);Me

h”: X = (CH,),0Bn, R = (CH,)1sMe, h”: X = (CH,),OBn, R = Me

Flo. BFROMWERIC L 2B R ZWIFF LT, DOPO (28) %>, OPA
(7) BLOHA DT I 29a-f & D 3O E RIS Z et Lo fb R, HEEE
63-96% TA VA > R—/VFHE(R 30a-j DRI L= (Scheme 21),
AFFTRETNL, FTRT A — VA~ OIS BT R S IR O BA S 7 &
RIAL B 2L U & T D84 238~ A V) A v R— LB R DOAZNEHIC
OREMWDHHLDEEZBND,
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Scheme 21

Electronic effect

O=F|’-O
H 28 0=P-0
HN—R (1.1 mol eq) “N—R
29a-j > =
1.1 mol MeOH .
(1.1 mol eq) it 3 h 30a-j
63-96%
Me
Me
b:R= §— c:R=3 dR=§4<:>
Me
Me
Me e Me tBu
f.R= ¢—— g:R=
Me Me
i:R:é/\/\/Me ]R:é/\/\/\/Me
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A

ARFIEICER L, MR HERE 2R HIHFEE L I REZ 0 £ LS R P RF T
PE AR o TR L B Sy SRR BRICEL K VS OR %
FLET,

RER DHEEZ 5 £ LIS RFRFE  EWIERFIIEEH oAb
8. R AR BElcL X oEER LET,

F 7o TR O ERRE OMAS TR T HIE IS ) 2 LT a2z
R RFF A g, duih HR RIS R IS0 LV E#HB L 7,

AWPEx REAT DI H -0 EEQMEBIE . #HFEE. # A2 L TnieZni
WERFPRFPLEREFER TR, g R B, MERT
KFBEERIEFAIEE DR A0 B R B BEAN, Bik &K B+,
ik a1 b, SEH SRR P b NS R RIS LR g
EOF 2 IR BB L ET,

PriZsSiL, WL TWelZnwemn EZE LIRS EHOEEZR L ET,

AR, RIRE SR L CWe W E IR A2 X LD RN, O T 2 123 < &
WL ET,
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SEBR D

fl X Yanagimoto micro melting point apparatus (2 CHIE L, RMIEETH 5,
IR A7 kL% JASCO FT/IR-6200 Fourier Transform Spectrometer (Z CiHJE L .
cm! T/RL72, 'HNMR (500 MHz) % Bruker AV 500 (Z CHIEE L, fb=%y 7 b
Z7 F T AF LT T (TMS) & NEEHEYE & LT ppm THR L2, BCNMR

(125 MHz) % Bruker AV 500 I[CTHEL, /bF> T MEIT T ATFLT T~

(TMS) ZWNEEAEY'E & L ppm CTHRR LTz, HEAXY hL (ESI-MS) X
Waters LCT Premier Spectrometer (2 CHlIE L 72, Jt38 57 #T1% J-SCIENCE LAB JM10
ZHOWCHIE L, HiRMEEMEME%TELE, AERKkI/a~ 777 40—

(HPLC) 73 #7T1E TSK-GEL ODS-80Ts % %35 L 7= JASCO (PU-980, UV-970, 807-IT)
(2 THT o T2, HIEAAT B LE JASCOFP-6600 (& CHIE L7z, T _XTORIGIE
025 mm >V 7 N7TL—k (Merck 5715, 60 Fasa) Z VN, HEZ u~ 277
74— (TLC) IZCE=ZV T LI, hT7L7u~ 7T 7 1+—I%Silica Gel
60N (BAH LT, BRIR) ZHWe, 79 v a7 hrm~ M7 T 7 ¢ —IZ Silica
Gel PSQ 60B (H LU v 7 b, BIR) 2 HWe, EGEE 7 v~ b7 o7 1 —

(PTLC) %, 0.5 mm > U B 7 L7 L— |k (Merck 5744, 60 Fasa) % A=, ¥
HIAEEDIRGHIIR & TE L, 7 T8 Kue7Z 2 (THF) , Y ATFI/ILEK)L
A7 IF (DMF) |, PruuAZy A% )—h brxr 7=,
7 v a RV NI EALEN D, = ) — RS B EEA U 72 IR IR %
MUTz, Flem@iikr v~ 2777 4— (HPLC) HTicBIF 2 A% ) —/id
MERCK, #EHAKIFZFEHENSEA L7 b0 &M Uiz, ool 51
BX KT HD A 2 7 — LV TREEILFENOIEA LT DA Lz, £ oftho
W, REE, T FAR TEIEICEVERLL 72,
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TR IS BT 5 %R

Scheme 8 |2 B3 5

2-(Dibenzylamino)-2-(hydroxymethyl)propan-1,3-diol (16)

FURA(E REFUATFI/NT I/ A% (15) (500 mg, 4.13 mmol) @ THF (12
mL) —7/K (3 mL) ORAEET. RED U v A (1.26 g, 9.08 mmol), X /L
713 K (1.1mL, 9.08mmol) ZMx., 17 BERIMNBGEE L=, Dk, IR
L CHEfE =T /L (25 mLXx3) THiH L7z, BEZ BoKFiiE~ 7 > v AT
g ARSI L, AR EWITEENET 2 2 & CHAEBRY 21572, n-~F V1LY
Ve U ALA 16 (1.05 g, 85%) & 157, MEAA[E AR, mp 123.0-124.3°C; 'H NMR (500
MHz, CDCl3) & 2.34 (brs, 3H), 3.80 (s, 6H), 3.98 (s, 4H), 7.16-7.26 (m, 10H); '*C NMR
(125 MHz, CDCl3) § 53.7, 62.9, 65.5, 127.0, 128.3, 128.5, 141.0; IR (KBr) 3410, 3021,
2891, 2360, 1947, 1637, 1453, 1364 cm’'; HRMS (ESI): m/z [M + H]" caled for
C1sH24NO3: 302.1756; found: 302.1782.

N,N-Dibenzyl-1,3-dimethoxy-2-(methoxymethyl)propan-2-amine (17)

AKFET FY T L (394 mg, 9.85 mmol) @ DMF (5 mL) &I, T2
FPE T 0°C (2T, L& 16 (900 mg, 2.99 mmol) DHE/K DMF (5mL) IA# 72
HRNZI—RAZ Y (614 uL, 9.85 mmol) ZNNx. =|IWIZT 4 REEHTEE LTz, K
JREIRIZK (10ml) Zhnz., FEfg— /v (50mL) THitH L, /K (20 mLXx3) T
Waidr Uiz, ARME 2 BRI~ 7 22 U L THBEZEARAIE L, AR A R
Mg s & CHARMERT, BT L7a~  NTT7 4— [n-~FH o —Fifg=
Fr (9: D] I 0 ER AW 17 (922 mg, 90%) %157~ REAHIRYE; 'H
NMR (500 MHz, CDCl3) ¢ 3.25 (s, 9H), 3.52 (s, 6H), 3.98 (s, 4H), 7.05-7.08 (m, 2H),
7.13-7.16 (m, 4H), 7.26-7.27 (m, 4H); *C NMR (125 MHz, CDCls3) & 54.8, 59.1, 64.0,
73.6, 126.0, 127.6, 128.4, 142.4; IR (neat) 3026, 2980, 2889, 2810, 2059, 1946, 1869,
1810, 1603, 1453, 1107 cm™'; HRMS (ESI): m/z [M + Na] caled for C21H29NO3Na:
366.2045; found: 366.2031. Anal. Calcd for C21H29NOs: C, 73.44; H, 8.51; N, 4.08.
Found: C, 73.15; H, 8.65; N, 4.09%.
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N,N-Dibenzyl-1,3-diethoxy-2-(ethoxymethyl)propan-2-amine (18)

YR ; "H NMR (500 MHz, CDCl3) § 1.16 (t, J = 7.0 Hz, 9H), 3.38 (q, J =
7.0 Hz, 6H), 3.55 (s, 6H), 4.00 (s, 4H), 7.04-7.07 (m, 2H), 7.12-7.15 (m, 4H), 7.26-7.29
(m, 4H); 3C NMR (125 MHz, CDCl3) & 15.2, 54.8, 64.1, 66.6, 71.3, 125.8, 127.5,
128.4, 142.8; IR (neat) 2974, 2867, 1494, 1454, 1377, 1113 cm™'; HRMS (ESI): m/z [M
+ Na]* calcd for C24H3sNOsNa: 408.2515; found: 408.2504. Anal. Calcd for C24H3sNOs:
C,74.77; H,9.15; N, 3.63. Found: C, 74.62; H, 9.31; N, 3.58%.

1,3-Dimethoxy-2-(methoxymethyl)propan-2-amine (13a)

&% 17 (270 mg, 0.790 mmol) D A % /—/L (10 mL) ¥HRIZ, 10 %/3T ¥
U LfRFE (84.0 mg, 0.0790 mmol) AN %, AKFEFRFHK T TEHIRIC T 1.5 R #E
Lo, BUOSERZ AHAE L, AREZEERME L7z, 7 radk/s (30mL) 12
R L, fAFNREEAKE T N Y U AKEEIR (20 mL) T L7z, AHEE 2 MK
B~ 7R I CTHLEE ARAW L, AIRZ LRI 5 2 & T/hEW 13a (118
mg, 91%) % 157, W IR E; 'TH NMR (500 MHz, CDCls) & 1.52 (brs, 2H), 3.29
(s, 6H), 3.35 (s, 9H); '3C NMR (125 MHz, CDCls) & 55.7, 59.4, 75.0; IR (neat) 3383,
2980, 2892, 2814, 1456, 1109 cm™'; HRMS (ESI): m/z [M + Na]’ caled for
C7H17NOsNa: 186.1106; found: 186.1091.

1,3-Diethoxy-2-(ethoxymethyl)propan-2-amine (13b)
YR ; "TH NMR (500 MHz, CDCl3) § 1.17 (t, J = 7.0 Hz, 9H), 1.55 (brs,
2H), 3.33 (s, 6H), 3.49 (q, J = 7.0 Hz, 6H); *C NMR (125 MHz, CDCl3) § 15.1, 55.7,
66.8, 72.6; IR (neat) 3385, 2976, 2867, 1110, 864 cm™!; HRMS (ESI): m/z [M + Na]*
calcd for CioH23NO3Na: 228.1576; found: 228.1565.

Scheme 9 |2 B3 5

tert-Butyl [1,3-Dihydroxy-2-(hydroxymethyl)propan-2-yl]carbamate (19)

FUR(E REFUATFI/NT I AX (15) (2.00 g, 16.5 mmol) O tert-7 %
J—v (275 mL) BLORAZ 7 —/L (12,5 mL) OIRERBEFIZ ZIREE ¥ -tert-
TFv (4.70g,21.5mmol) EHNZ., I T 18 Refilfiiik Uiz, ISR & Pt
IRiE L, B F LT+ 2 2L TIREW 19 (352 g, 96%) Z457c, HEMAEE
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R i (BEER = /L), mp 142.7-145°C; '"H NMR (500 MHz, DMSO-ds) & 1.37 (s, 9H),
3.51 (d, J= 5.6 Hz, 6H), 4.50 (t, J = 5.3 Hz, 3H), 5.76 (brs, 1H); 3C NMR (125 MHz,
DMSO-ds) 6 28.1, 60.1, 60.3, 77.7, 154.9; IR (KBr) 3300, 2962, 1680, 1549, 1468,
1369, 1296, 1176 cm™; HRMS (ESI): m/z [M + Na]" caled for CoH;9NOsNa: 244.1161;
found: 244.1141. Anal. Calcd for CoH9NOs: C, 48.86; H, 8.66; N, 6.33. Found: C,
48.73; H, 8.68; N, 6.31%.

tert-Butyl {6-[(Methoxymethoxy)methyl]-2,4,8,10-tetraoxaundecan-6-yl} carbamate (20)
LA 19 (500 mg, 226 mmol) & ¥4 YV 7rE/LTF LT I (1.30mL, 7.46
mmol) DMK THF (6.6 mL) IIKIZ, 7/ FHK T/ 2 A F )L A F/Lo—
7V (0.790 mL, 7.46 mmol) %% =KiE T2 KRR L7Z, ¥4 Y T rE LT
N7y (130 mL, 746 mmol) & 7 v AF /L AF /LT —7 /L (0.790 mL, 7.46
mmol) ZHNZ., SHIZ 2RI LT, /Y 7rEer=F Ly I (1.30 mL,
7.46mmol) &7 o AF )L AF)Lz—TF )L (0.790 mL, 7.46 mmol) Z MMz TX 5
(2 2 IPRER U 7o, BOCHSIR 2 BUERH L, Bl — /b (50 mL) (SRS E 7
%, B b b U v KA (20 mLX2) THF Lo, AHEE & KRR
NU O NTHIRZEARAB L, AIREBIEENET 52 & CHABRY G-, 7
Tyvahhghrux b IT77 04— [p-~FH U —FEgoFL 2:1)] 12XV
R LALE® 20 (796 mg, 100%) % 157-, ¥EAHKYE; 'TH NMR (500 MHz,
CDCl3) & 1.42 (s, 9H), 3.36 (s, 9H), 3.82 (s, 6H), 4.63 (s, 6H), 5.03 (brs, 1H); '*C NMR
(125 MHz, CDCls) & 28.3, 55.3, 57.8, 67.1, 79.1, 96.8, 154.7; IR (neat) 3450, 3359,
2934, 2889, 2824, 1718, 1502, 1366, 1245, 1150, 1112, 1047 cm'; HRMS (ESI): m/z
[M + Na]" caled for CisH31NOgNa: 376.1947; found: 376.1922. Anal. Calcd for
C1sH31NOs: C, 50.98; H, 8.84; N, 3.96. Found: C, 50.68; H, 8.83; N, 4.02%.

tert-Butyl {9-{[(2-Methoxyethoxy)methoxy]|methyl}-2,5,7,11,13,16-hexaoxahepta-
decan-9-yl} carbamate (21)

IR, "TH NMR (500 MHz, CDCl3) § 1.41 (s, 9H), 3.39 (s, 9H), 3.54-3.56
(m, 6H), 3.67-3.69 (m, 6H), 3.82 (s, 6H), 4.71 (s, 6H), 5.08 (brs, 1H); 1*C NMR (125
MHz, CDCls) ¢ 28.3, 57.9, 59.0, 66.9, 67.3, 71.7, 79.1, 95.9, 154.7; IR (neat) 3450,
3348, 2931, 2885, 1716, 1500, 1456, 1366, 1246, 1173, 1116, 1045 cm™'; HRMS (ESI):
m/z [M + Na]" calcd for C21H43sNO;Na: 508.2734; found: 508.2727.
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6-[(Methoxymethoxy)methyl]-2,4,8,10-tetraoxaundecan-6-amine (13c¢)

{EE# 20 (400 mg, 1.13 mmol) DAY 7 mw 2 &> (55ml) HRIZ, 7TV
TUEHA T, 0°C T hY ZA ufER2 (2.00 mL, 26.0 mmol) %l % [FR T 50
PR LTz, BOGAIRIZ 2N R RN U U LK%k (25 mL) iz, 7wk
V2 (30 mLX3) THiH L7z, AHEZ BKIEE~ 7 % 2 0 L THIRE AHLA
WL, AIREWERMWET D2 & THAEBM 28Tz, 77 vy ai7hrr~ b
777 4—[7muaRbh—A% 77— (9:1) 1LV ER LAY 13¢ (272 mg,
95%) Zf37-, WEE AN, "H NMR (500 MHz, CDCL3) 8 1.56 (brs, 2H), 3.36 (s,
9H), 3.49 (s, 6H), 4.64 (s, 6H); 3C NMR (125 MHz, CDCl3) & 55.2, 55.3, 69.9, 96.8; IR
(neat) 3378, 2929, 2885, 1587, 1467, 1442, 1403, 1213, 1149, 1110, 1040 cm™'; HRMS
(ESI): m/z [M + Na]" calcd for CioH23NOgNa: 276.1423; found: 276.1401.

9-{[(2-Methoxyethoxy)methoxy]methyl}-2,5,7,11,13,16-hexaoxaheptadecan-9-amine
(13d)

IR E ; TH NMR (500 MHz, CDCl3) § 1.66 (brs, 2H), 3.40 (s, 9H), 3.50 (s, 6H),
3.55-3.56 (m, 6H), 3.67-3.69 (m, 6H), 4.72 (s, 6H); '3C NMR (125 MHz, CDCls) § 55.4,
59.0, 66.8, 70.1, 71.7, 95.9; IR (neat) 2928, 2881, 1457, 1413, 1365, 1244, 1200, 1117,
1043 cm!'; HRMS (ESI): m/z [M + Na]" caled for CisH3sNOgNa: 408.2210; found:
408.2204.

Scheme 10 (2R3 % Ehx

tert-Butyl {6-{[(Benzyloxy)methoxy]methyl}-1,11-diphenyl-2,4,8,10-tetraoxa-
undecan-6-yl}carbamate (22)

L& 19 (300 mg, 1.36 mmol) & A Y7 ELTF LT 2 (0.76 mL, 4.47
mmol) DMK THF (4mL) IR, TA I FEHRK TRy oo A F)Lo—
7V (0.610 mL, 4.47 mmol) % % SR T 24 BRI Uiz, BOSTAIR % I8
i L. HEfe—=F /v (40 mL) |[ZVEfR S w7-%, fafnda b b U 7 2K (15 mL
X2) TUeH L=, AE % BKEEET R Y U A TR ARAIE L, AR E T
JERME T 2 2 & THARMEST, 77y vahThrav I T77 40— [n-
XU R TFL (5] X VR ULIEEY 22 (481 mg, 61%) Z157-,
PRI IR, 'TH NMR (500 MHz, CDCls3) & 1.41 (s, 9H), 3.91 (s, 6H), 4.59 (s, 6H),
4.76 (s, 6H), 5.01 (brs, 1H), 7.27-7.34 (m, 15H); '*C NMR (125 MHz, CDCl3) & 28.4,
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57.9, 67.4, 69.4, 79.2, 95.0, 127.7, 127.9, 128.4, 137.7, 154.7; IR (neat) 3436, 3063,
3032, 2939, 2885, 1716, 1498, 1366, 1170, 1112, 1046 cm™'; HRMS (ESI): m/z [M +
Na]" calcd for C33H43NOgNa: 604.2886; found: 604.2878.

6-{[(Benzyloxy)methoxy]methyl}-1,11-diphenyl-2,4,8,10-tetraoxaundecan-6-amine (13e)
fb&4% 22 (200 mg, 0.344 mmol) DK 7 ma A% (1.5mL) WKIZ, 7
VAR, 0°C TR Y ZovA a e (605 uL, 7.91 mmol) % % [AiR T 1
REfEEE Lo, ROSTAIRIC 2N IREET N U O LK (10 mL) 21z, Z7vn
AL (15 mLX2) Thil Ule, AE 2 BoKEig~ 7 20 L CHLERE AT
AL, ARZEWEREMET 22 & THAEBRMZ ST, 77y v aigbruav
N7Z7 44— [n-~FH o —Fiig=F v (1:3) > ZJaaibh—AHX /) —)b
(20: 1] ICX VR LLEY 13e (140 mg, 84%) Z157-, R GIIRYE; '"H
NMR (500 MHz, CDCl3) § 1.62 (brs, 2H), 3.58 (s, 6H), 4.59 (s, 6H), 4.77 (s, 6H),
7.27-7.36 (m, 15H); 3C NMR (125 MHz, CDCl3) § 55.4, 69.4, 70.2, 95.0, 127.7, 127.8,
128.4, 137.7; IR (neat) 3379, 3088, 3063, 3031, 2936, 2880, 1586, 1498, 1455, 1381,
1162, 1111, 1041 cm'; HRMS (ESI): m/z [M + Na]" calcd for C2sH3sNOgNa: 504.2362;
found: 504.2313.

Scheme 11 (2R84 % Ehr

N,N-Dibenzyl-1-methyl-2,6,7-trioxabicyclo[2.2.2 ]octan-4-amine (23)

L& 16 (1.00 g, 3.32mmol) DK kL= (6mL) WIRIZ, T /v =2 75
AT 0°C TA/L MEERE B U =F )L (605 uL, 3.32 mmol) Z 1z 80°C T 45 43+
L7z, £D%#% 100°C T, 1.25 KFfi#EE L. & 512 120°C T 36 FEffiiEp L7121
FOSTIRZ RN T2 2 & CHABRM ST, 77 v ahdbrsu~x b7
774 — [n~FHr—ZomaFRis (1:9)] 12XV ER LAY 23 (536 mg,
50%) ZA7z, MRS mp 122-123°C; 'H NMR (500 MHz, CDCl3) & 1.42 (s, 3H),
3.76 (s, 4H), 4.07 (s, 6H), 7.19-7.25 (m, 10H); 3C NMR (125 MHz, CDCl;) & 22.9,
53.1, 53.8, 68.6, 108.3, 127.2, 128.1, 128.3, 139.8; IR (KBr) 3299, 3063, 2969, 2889,
1952, 1875, 1542, 1255, 1042 cm™.
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1-Methyl-2,6,7-trioxabicyclo[2.2.2]octan-4-amine (13f)

{E&# 23 (50 mg, 0.150 mmol) @ THF (2 mL) ®FEIZ, 10 %/XT V7 LfRFHE

(32.0 mg, 0.03 mmol) ZHNx., KFEFRPHK T CEIRIZT 24 B L2, KIS
Wiz A A L, AIRZBIERNET 2 2 & THARM Z/R, 77 vy al
Fhrsua<w I T7 40— [ZaakLh—A% 77— (9:1)] 12X
AW 13f (16 mg, 73%) % 157, BEAE K, mp 116-117°C; "H NMR (500 MHz, CDCls)
8 1.00 (brs, 2H), 1.46 (s, 3H), 3.90 (s, 6H); 3C NMR (125 MHz, CDCl3) & 22.9, 44.9,
72.7, 108.2; IR (KBr) 3548, 3470, 3414, 3239, 2953, 2893, 2026, 1854, 1734, 1618
cm'; HRMS (ESI): m/z [M + Na]" caled for C1sH31NOgNa, 376.1947; found: 376.1922.
Anal. Calcd for C¢H11NOs: C, 49.65; H, 7.64; N, 9.65. Found: C, 49.35; H, 7.59; N,
9.46%.
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B — R TR 5 EER
A VA v RV 14a-e O %A 1835 (Table 1, Entry 1 O EBRIRIEEFLT,)

OPA (7) (42.0mg, 0.313 mmol) DMK X ¥ /—)L (5mL) ERIZ, Fr/Rv
F 4 —/1 (31.0 pL, 0.346 mmol) 35 X OMLA#) 13a (56.5 mg, 0.346 mmol) % /Il X
LS TR T 3 REMIHE Lo, OSSR 2 IR L CHUAER 2 1572,
NTLrma~ T T77 44— [p-~"FH—FR-FL (9:1 > 3: D] KV
LAY 142 (69.0 mg, 65%) LibAH 24a (16.0 mg, 18%) %1572,

2-[1,3-Dimethoxy-2-(methoxymethyl)propan-2-yl]-1-(propylthio)-2 H-isoindole (14a)
Y A E R, mp 67-68°C; '"H NMR (500 MHz, CDCl5) & 1.01 (t, J = 7.3 Hz, 3H), 1.66
(sext, J= 7.5 Hz, 2H), 2.66 (t, J = 7.4 Hz, 2H), 3.33 (s, 9H), 4.21 (s, 6H), 6.91 (ddd, J =
8.4, 6.4,0.9 Hz, 1H), 6.99 (ddd, J= 8.5, 6.5, 0.9 Hz, 1H), 7.44 (d, J= 0.5 Hz, 1H), 7.50
(brdt, 1H), 7.66 (brdg, 1H); '*C NMR (125 MHz, CDCls) & 13.6, 23.0, 41.4, 59.3, 67.8,
72.6, 109.1, 115.7, 119.1, 120.6, 120.9, 122.2, 123.1, 131.7; HRMS (ESI): m/z [M +
Na]* caled for CigH27NO3SNa: 360.1609; found: 360.1608. Anal. Calcd for
Ci1sH27NO3S: C, 64.06; H, 8.06; N, 4.15. Found: C, 63.76; H, 8.09; N, 4.10%.

2-[1,3-Diethoxy-2-(ethoxymethyl)propan-2-yl]-1-(propylthio)-2 H-isoindole (14b)
Yo E A, mp 48-49°C; '"H NMR (500 MHz, CDCl3) § 1.00 (t, J = 7.2 Hz, 3H), 1.13
(t, J=17.0 Hz, 9H), 1.66 (sext, J= 7.5 Hz, 2H), 2.66 (t, J = 7.4 Hz, 2H), 3.47 (q, J= 7.0
Hz, 6H), 4.25 (s, 6H), 6.91 (ddd, J = 8.4, 6.4, 0.9 Hz, 1H), 6.99 (ddd, J = 8.5, 6.4, 0.9
Hz, 1H), 7.51 (brdt, 1H), 7.53 (d, J = 0.6 Hz, 1H), 7.67 (brdq, 1H); 3*C NMR (125 MHz,
CDCl) 6 13.6, 15.1, 23.0, 41.4, 66.9, 68.2, 70.5, 108.9, 116.2, 119.2, 120.5, 120.6,
122.0, 123.0, 131.7; HRMS (ESI): m/z [M + Na]*calcd for C21H33NO3SNa: 402.2079;
found: 402.2076.

2-{6-[(Methoxymethoxy)methyl]-2,4,8,10-tetraoxaundecan-6-yl} -1-(propylthio)-2 H-iso-
indole (14¢)

Y IR ; "TH NMR (500 MHz, CDCl3) § 1.02 (t, J = 7.4 Hz, 3H), 1.67 (sext, J
= 7.4 Hz, 2H), 2.71 (t, J = 7.4 Hz, 2H), 3.29 (s, 9H), 4.43 (s, 6H), 4.59 (s, 6H), 6.92
(ddd, J = 8.4, 6.5, 0.9 Hz, 1H), 7.00 (ddd, J = 8.5, 6.5, 0.9 Hz, 1H), 7.48-7.49 (brm,
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1.5H), 7.50-7.51 (brm, 0.5H), 7.67 (brdg, 1H); 3C NMR (125 MHz, CDCI3) & 13.6,
22.9,41.5,55.5,67.3,67.5,96.8, 109.4, 115.5, 119.2, 120.4, 121.0, 122.2, 123.1, 131.7,
HRMS (ESI): m/z [M + Na]" caled for C21H33NOeSNa: 450.1926; found: 450.1885.

2-{9-{[(2-Methoxyethoxy)methoxy|methyl}-2,5,7,11,13,16-hexaoxaheptadecan-9-yl } -
1-(propylthio)-2H-isoindole (14d)

Y IR ; "TH NMR (500 MHz, CDCl3) § 1.01 (t, J = 7.3 Hz, 3H), 1.66 (sext, J
= 7.4 Hz, 2H), 2.69 (t, J = 7.4 Hz, 2H), 3.37 (s, 9H), 3.47-3.49 (m, 6H), 3.54-3.56 (m,
6H), 4.43 (s, 6H), 4.68 (s, 6H), 6.90-6.93 (m, 1H), 6.98-7.01 (m, 1H), 7.48 (s, 1H), 7.48
(d, J=8.3 Hz, 1H), 7.65 (d, J = 8.6 Hz, 1H); *C NMR (125 MHz, CDCls) & 13.6, 23.0,
41.5, 59.0, 67.1, 67.3, 67.7, 71.7, 95.8, 109.4, 115.6, 119.2, 120.4, 121.0, 122.3, 123.0,
131.7; HRMS (ESI): m/z [M + Na]" caled for Cy7H4sNOoSNa: 582.2713; found:
582.2701.

2-{6-{[(Benzyloxy)methoxy]methyl}-1,11-diphenyl-2,4,8,10-tetraoxaundecan-6-yl} -
1-(propylthio)-2H-isoindole (14e)

FBEEHRYE; 'TH NMR (500 MHz, CDCl3) § 0.94 (t, J = 7.4 Hz, 3H), 1.61 (sext, J =
7.4 Hz, 2H), 2.66 (t, J = 7.5 Hz, 2H), 4.48 (s, 6H), 4.52 (s, 6H), 4.72 (s, 6H), 6.93 (ddd,
J=28.3,6.5,0.7Hz, 1H), 7.01 (ddd, J = 8.5, 6.5, 0.8 Hz, 1H), 7.27-7.33 (m, 15H), 7.47
(d, J= 8.4 Hz, 1H), 7.50 (s, 1H), 7.66 (d, J = 8.6 Hz, 1H); 3C NMR (125 MHz, CDCl;3)
0 13.5,22.9,41.5,67.4,67.7, 69.6, 94.9, 109.6, 115.5, 119.3, 120.4, 121.1 122.3, 123.1,
127.7, 127.8, 128.4, 131.8, 137.6;, HRMS (ESI): m/z [M + Na]* caled for
C39H4sNOgSNa: 678.2865; found: 678.2883.

2-[1,3-Dimethoxy-2-(methoxymethyl)propan-2-yl]isoindolin-1-one (24a)

A4 [E K, mp 63.5-66.0°C; 'TH NMR (500 MHz, CDCls) § 3.35 (s, 9H), 3.97 (s, 6H),
4.66 (s, 2H), 7.39-7.44 (m, 2H), 7.51 (td, J= 7.4, 1.1 Hz, 1H), 7.78 (d, J = 7.5 Hz, 1H);
13C NMR (125 MHz, CDCl3) 6 50.1, 59.3, 63.4, 71.1, 122.3, 123.2, 127.6, 131.1, 133.5,
142.1, 169.6; IR (KBr) 2976, 2876, 1684, 1471, 1383, 1304, 1103 cm™'; HRMS (ESI):
m/z [M + Na]" caled for CisH21NO4Na: 302.1368; found: 302.1342.

36



2-[1,3-Diethoxy-2-(ethoxymethyl)propan-2-yl]isoindolin-1-one (24b)

FEAHRYE; 'TH NMR (500 MHz, CDCls) § 1.14 (t, J = 7.0 Hz, 9H), 3.50 (q, J = 7.0
Hz, 6H), 4.03 (s, 6H), 4.71 (s, 2H), 7.39-7.43 (m, 2H), 7.50 (td, J = 7.4, 1.1 Hz, 1H),
7.78 (d, J = 7.5 Hz, 1H); 3C NMR (125 MHz, CDCls) 6 15.2, 50.3, 63.6, 66.8, 68.9,
122.2,123.2,127.4, 130.9, 133.7, 142.2, 169.6; IR (neat) 2974, 2870, 1684, 1469, 1393,
1301, 1103 cm!; HRMS (ESI): m/z [M + Na]" caled for CisH27NOsNa: 344.1838;
found: 344.1834.

2-{6-[(Methoxymethoxy)methyl]-2,4,8,10-tetraoxaundecan-6-yl}isoindolin-1-one (24c¢)
PRI IR EL; 'TH NMR (500 MHz, CDCls) & 3.33 (s, 9H), 4.17 (s, 6H), 4.64 (s, 6H),
4.69 (s, 2H), 7.39-7.45 (m, 2H), 7.52 (td, J= 7.5, 1.1 Hz, 1H), 7.80 (d, J = 7.6 Hz, 1H);
BC NMR (125 MHz, CDCl3) 8 50.0, 55.4, 62.8, 66.2, 96.9, 122.3, 123.3, 127.7, 131.2,
133.4, 141.9, 169.5; IR (neat) 2947, 2890, 2823, 1684, 1470, 1152, 1111, 1041 cm™;
HRMS (ESI): m/z [M + Na]" caled for Ci1sH27NO7Na: 392.1685; found: 392.1664.

2-{9-{[(2-Methoxyethoxy)methoxy]|methyl}-2,5,7,11,13,16-hexaoxaheptadecan-9-yl } iso-
indolin-1-one (24d)

AR YE; 'TH NMR (500 MHz, CDCls) § 3.37 (s, 9H), 3.50-3.53 (m, 6H),
3.62-3.64 (m, 6H), 4.17 (s, 6H), 4.66 (s, 2H), 4.72 (s, 6H), 7.38-7.45 (m, 2H), 7.52 (td, J
=7.5, 1.1 Hz, 1H), 7.78 (d, J = 7.6 Hz, 1H); *C NMR (125 MHz, CDCl;3) § 50.0, 59.0,
62.8, 66.3, 67.0, 71.7, 96.0, 122.3, 123.2, 127.7, 131.2, 133.3, 141.9, 169.4; IR (neat)
2930, 2886, 2819, 1685, 1470, 1452, 1118, 1046 cm’!; HRMS (ESI): m/z [M + Na]*
calcd for Co4H30NOoNa: 524.2472; found: 524.2473.

2-{6-{[(Benzyloxy)methoxy]methyl}-1,11-diphenyl-2,4,8,10-tetraoxaundecan-6-yl } -iso-
indolin-1-one (24e)

Ve IR ; "TH NMR (500 MHz, CDCls) § 4.26 (s, 6H), 4.55 (s, 6H), 4.66 (s, 2H),
4.76 (s, 6H), 7.26-7.34 (m, 15H), 7.37 (d, /= 7.5 Hz, 1H), 7.42 (t, J= 7.5 Hz, 1H), 7.51
(td, J=17.5, 1.1 Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H); *C NMR (125 MHz, CDCl3) & 50.0,
62.9, 66.5, 69.5, 95.1, 122.3, 123.3, 127.67, 127.73, 127.8, 128.4, 131.2, 133.3, 137.7,
141.8, 169.5; IR (neat) 2943, 2886, 1684, 1454, 1383, 1169, 1112, 1044 cm™'; HRMS
(ESI): m/z [M + Na]" calcd for C36H30NO7Na: 620.2624; found: 620.2635.
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Scheme 13 |ZB94 % Ehr

tert-Butyl [1,7-Dihydroxy-4-(3-hydroxypropyl)heptan-4-yl]carbamate (26)

MU A(e RrFo )7/ A% (25) (1.16 g, 5.66 mmol) O tert-7
2= (99 mL) BELUYAK /) —/v (4.5 mL) OIRETEEEPIZ REE S -tert-
7T (247 g, 11.3 mmol) ZIN %, IR T 21 REEREE U7z, BSOS % )T
B, HAeERYEZET-, 79 vy ahTgrruv I 74— [ZaakiL
L=RA2 7= (7:1)] IZXVERUIED26 (171 g,99%) 137, A
Wities (7 v a0 A), mp 103.7-105°C; "H NMR (500 MHz, DMSO-ds) § 1.27-1.36
(m, 6H), 1.36 (s, 9H), 1.47-1.49 (m, 6H), 3.31-3.34 (m, 6H), 4.36 (t, J = 5.0 Hz, 3H),
6.07 (brs, 1H); '*C NMR (125 MHz, DMSO-ds) & 26.5, 28.2, 31.0, 56.1, 61.3, 76.7,
153.9; IR (KBr) 3405, 3305, 3262, 2949, 2873, 1691, 1546, 1454, 1366, 1279, 1166
cm’!; HRMS (ESI): m/z [M + Na]" calcd for Ci1sH31NOsNa: 328.2100; found: 328.2104.
Anal. Calcd for Ci;sH31NOs: C, 58.99; H, 10.23; N, 4.59. Found: C, 58.69; H, 10.16; N,
4.53%.

tert-Butyl {[1,7-Bis(benzyloxy)-4-[3-(benzyloxy)propyl]heptan-4-yl]} carbamate (27)

{EE% 26 (300 mg, 0.982 mmol) & Bk~ /L (0.760 mL, 6.38 mmol) DK
DMF (1.6 mL) #&#KRIZ, 7 /v TR F=EIR TR Y 7 A (379 mg, 6.75
mmol) Z A FHE T 21 KR Lo, £ D& 40°C (AR L 2 RefEfiEFr L7242
(CE BIZ 60°C (ZH-E L 2 BFfRIFFR L7c, ROSIIRICK 20mL) 2Nz, Mk
Fv (30mL) THIHI L. /K (20 mLX2) TH# L7z, AHE % BAKmEET ~ Y
U L THIRZ ARSI L, ARz HERNET 5 2 & THAERMZGT, 77 v
valiZarax N7 40— nenF Yo -l T (5:1) - (1:1D] I
LR UILAEw 27 (211 mg, 37%) %457, HEAMRYE; 'TH NMR (500 MHz,
CDCl3) 6 1.39 (s, 9H), 1.53-1.60 (m, 6H), 1.65-1.67 (m, 6H), 3.45 (t, J = 6.4 Hz, 6H),
4.42 (brs, 1H), 4.48 (s, 6H), 7.26-7.35 (m, 15H); 3C NMR (125 MHz, CDCls) § 23.7,
28.4, 31.9, 56.9, 70.6, 72.9, 78.5, 127.5, 127.6, 128.3, 138.5, 154.1; IR (neat) 3352,
2945, 2856, 1715, 1497, 1454, 1390, 1364, 1248, 1170, 1100, 736, 698 cm™'; HRMS
(ESI): m/z [M + Na]* calcd for C3sH49NOsNa: 598.3508; found: 598.350. Anal. Calcd
for C36H49NOs: C, 75.10; H, 8.58; N, 2.43. Found: C, 74.80; H, 8.54; N, 2.60%.
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1,7-Bis(benzyloxy)-4-[3-(benzyloxy)propyl]heptan-4-amine (13h)

{b&4# 27 (325 mg, 0.564 mmol) DMK 7 ma A% (3mL) WKIZ, TV
IFHEK T, 0°C ThY 70 AafiEE (1 ml, 13.0mmol) % A1 X [FIVE T 2 KEfH
PRER L7, BUSERIRIZ 2N REET MU O LKEHK (20 mL) Mz, ZwewekL
2 (20 mL X2) THIH L7z, AHE % KRBT R U w7 ATk A AR L,
AR EWERMET 52 & THAERMEZGT., 77y ahTbrn~ T T
TZa—[ZuaFR A=A = (9:1) L0 ER LIS 13h (266 mg, 99%)
57, BEAHIRYE; 'H NMR (500 MHz, CDCls) & 1.38-1.41 (m, 6H), 1.57-1.63
(m, 8H), 3.45 (t, J = 6.6 Hz, 6H), 4.49 (s, 6H), 7.26-7.38 (m, 15H); 3C NMR (125 MHz,
CDCls) § 24.0, 36.4, 52.8, 70.9, 72.9, 127.5, 127.6, 128.3, 138.5; IR (neat) 3061, 3031,
2945, 2855, 1719, 1454, 1361, 1276, 1102 cm™'; HRMS (ESI): m/z [M + Na]* caled for
C31H41NOsNa: 498.2984; found: 498.2968.

Scheme 14 (2R3 5 E5x

A VA R—/VEFER 14h,i O— G RE GB—FS i Table 1 O EERRE
& [RER)

2-{1,7-Bis(benzyloxy)-4-[3-(benzyloxy)propyl|heptan-4-yl} -1-(propylthio)-2 H-iso-

indole (14h)

R IR E; "TH NMR (500 MHz, CDCl3) § 0.94 (t, J= 7.4 Hz, 3H), 1.34-1.40 (m,
6H), 1.60 (sext, J = 7.4 Hz, 2H), 2.40-2.43 (m, 6H), 2.65 (t, /= 7.4 Hz, 2H), 3.42 (t, J =
6.3 Hz, 6H), 4.44 (s, 6H), 6.91-6.94 (m, 1H), 7.00-7.03 (m, 1H), 7.25-7.33 (m, 15H),
7.39 (s, 1H), 7.48 (d, J = 8.4 Hz, 1H), 7.68 (d, J = 8.5 Hz, 1H); 3C NMR (125 MHz,
CDCl) 6 13.6, 22.8, 23.7, 32.9, 41.5, 66.9, 70.2, 72.9, 109.7, 114.3, 119.2, 120.3, 120.8,
121.9, 122.5, 127.5, 127.6, 128.3, 131.9, 138.4; HRMS (ESI): m/z [M + Na]" calcd for
C42Hs1NO3SNa: 672.3487; found: 672.3490. Anal. Calcd for C42Hs1NOsS: C, 77.62; H,
791; N, 2.16. Found: C, 77.32; H, 7.98; N, 2.13%.

4-(3-Hydroxypropyl)-4-[ 1-(propylthio)-2H-isoindol-2-ylJheptane-1,7-diol (14i)
WEAEERS (7 v i h—p-~FH% ) mp116-118°C; 'H NMR (500 MHz,
CDCls) 6 1.03 (t, J = 7.4 Hz, 3H), 1.30-1.36 (m, 6H), 1.39 (brs, 3H), 1.69 (sext, J= 7.4

39



Hz, 2H), 2.42-2.45 (m, 6H), 2.71 (t, J = 7.4 Hz, 2H), 3.62 (t, J = 6.2 Hz, 6H), 6.94 (ddd,
J=28.4,6.5,0.9 Hz, 1H), 7.03 (ddd, J = 8.5, 6.5, 0.9 Hz, 1H), 7.43 (s, 1H), 7.50 (dt, J =
8.4, 0.9 Hz, 1H), 7.69 (dd, J= 8.5, 0.8 Hz, 1H); 3C NMR (125 MHz, CDCls) 6 13.7,
22.9,26.4,32.5,41.6, 62.5, 66.9, 109.5, 114.3, 119.1, 120.3, 121.0, 122.2, 122.6, 131.9;
HRMS (ESI): m/z [M + Na]" calcd for C21H33NO3SNa: 402.2079; found: 402.2067.

2-{1,7-Bis(benzyloxy)-4-[3-(benzyloxy)propyl |heptan-4-yl}isoindolin-1-one (24h)

Y IR ; "TH NMR (500 MHz, CDCl3) § 1.52-1.62 (m, 6H), 2.05-2.13 (m, 6H),
3.46 (t, J = 6.7 Hz, 6H), 4.46 (s, 6H), 4.47 (s, 2H), 7.22-7.36 (m, 16H), 7.43 (d, J =
7.4Hz, 1H), 7.49 (td, J = 7.4, 1.2 Hz, 1H), 7.77 (d, J = 7.5 Hz, 1H); HRMS (ESI): m/z
[M + Na]* caled for C390H4sNOsNa: 614.3246; found: 614.3204.
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B B % EER

A VA v R—/VFHER 140 -h" O — X85 i (Scheme 16 D FEEREEZFE T, )

OPA (7) (10.0 mg, 0.075 mmol) DMK X % /—/L (3 mL) &KIZ, {LED
13h (56.5 mg, 0.346 mmol) & AF IV AN HT X G hU oA (I 15%KEEIK)

(32.8 uL, 0.082 mmol) Z Nz, MM FERIR T 3 ReEIHiEE L7z, RUSHEIR %
LN L CHARMZ ST, W T b7u~ T T 7 40— [n-~FH o —FifgT
Fu 3] ITE VB UEEY 1407 (36.0 mg, 77%) %1572,

2-{1,7-Bis(benzyloxy)-4-[3-(benzyloxy)propylheptan-4-yl} -1-(octylthio)-2 H-isoindole
(14h")

R IR EL; "TH NMR (500 MHz, CDCl3) § 0.88 (t, J= 7.0 Hz, 3H), 1.24-1.39 (m,
16H), 1.54-1.61 (m, 2H), 2.40-2.43 (m, 6H), 2.67 (t, J = 7.4 Hz, 2H), 3.42 (t,J = 6.3 Hz,
6H), 4.44 (s, 6H), 6.93 (ddd, J = 8.4, 6.5, 0.8 Hz, 1H), 7.01 (ddd, J = 8.5, 6.5, 0.9 Hz,
1H), 7.24-7.33 (m, 15H), 7.38 (s, 1H), 7.48 (brd, 1H), 7.67 (brd, 1H); 1*C NMR (125
MHz, CDCh) 6 14.1, 22.7, 23.7, 29.0, 29.2, 29.3, 29.4, 31.8, 32.9, 39.6, 66.9, 70.2, 72.9,
109.8, 114.2, 119.2, 120.3, 120.8, 121.9, 122.6, 127.48, 127.55, 128.3, 131.8, 138.4;
HRMS (ESI): m/z [M + Na]* calcd for C47Hs1NO3SNa: 742.4270; found: 742.4276.

2-{1,7-Bis(benzyloxy)-4-[3-(benzyloxy)propylheptan-4-yl}-1-(dodecylthio)-2 H-iso-
indole (14h”)

R IR E; "TH NMR (500 MHz, CDCl3) § 0.88 (t, J= 6.9 Hz, 3H), 1.25-1.38 (m,
24H), 1.54-1.60 (m, 2H), 2.40-2.43 (m, 6H), 2.67 (t, J = 7.4 Hz, 2H), 3.42 (t, J = 6.3 Hz,
6H), 4.44 (s, 6H), 6.91-6.94 (m, 1H), 7.00-7.03 (m, 1H), 7.24-7.33 (m, 15H), 7.38 (s,
1H), 7.48 (d, J = 8.4 Hz, 1H), 7.67 (d, J = 8.6 Hz, 1H); *C NMR (125 MHz, CDCl3) §
14.1, 22.7, 23.7, 29.0, 29.1, 29.36, 29.38, 29.5, 29.56, 29.64, 29.7, 31.9, 32.9, 39.6, 66.9,
70.2,72.9,109.8, 114.2, 119.2, 120.3, 120.8, 121.9, 122.6, 127.47, 127.55, 128.3, 131.8,
138.4; HRMS (ESI): m/z [M + Na]" caled for CsiHsNO3SNa: 798.4896; found:
798.4892. Anal. Calcd for CsiHsoNO3S: C, 78.92; H, 8.96; N, 1.80. Found: C, 78.62; H,
9.01; N, 1.83%.
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2-{1,7-Bis(benzyloxy)-4-[3-(benzyloxy)propylheptan-4-yl} -1-(methylthio)-2 H-isoindole
(14h™)

AR YE; 'TH NMR (500 MHz, CDCl;) § 1.35-1.39 (m, 6H), 2.23 (s, 3H),
2.39-2.43 (m, 6H), 3.42 (t, J = 6.3 Hz, 6H), 4.44 (s, 6H), 6.93-6.96 (m, 1H), 7.01-7.05
(m, 1H), 7.25-7.33 (m, 15H), 7.34 (s, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.68 (d, J = 8.5 Hz,
1H); '*C NMR (125 MHz, CDCl3) & 22.0, 23.7, 33.0, 66.9, 70.2, 72.9, 110.4, 114.1,
118.8, 120.4, 120.9, 122.0, 122.7, 127.5, 127.6, 128.3, 131.1, 138.4; IR (neat) 3061,
3030, 2921, 2855, 1697, 1455, 1361, 1103 cm™'; HRMS (ESI): m/z [M + Na]" caled for
C40H47NO3SNa: 644.3174; found: 644.3185.
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O HICE T 5 5
Table 2, Entry 1 325k

OPA (7) (51.3 mg, 0.382mmol) DMK X % 7 —/L (4mL) AERIZ, 3-F
VT Y (29a) (48.9 pL, 0.421 mmol) KX DOPO (28) (91 mg, 0.421 mmol)
A, S TEIET 3 BRI Uiz, SOSTAR 2 0BG L CHA D
Bl XA T La~v T T 40— [nenFH =Tk F @] ITE
DRERLL . LA 30a (140 mg, 92%) %157z,

6-[2-(Pentan-3-yl)-2H-isoindol-1-yl]-6 H-dibenzo[ ¢,e][ 1,2]oxaphosphinine

6-Oxide (30a)

{4 [ K; mp 224.0-225.8 °C; 'H NMR (500 MHz, CDCls) § 0.53 (t, J = 7.4 Hz, 3H),
0.84 (t, J = 7.4 Hz, 3H), 1.63-1.72 (m, 1H), 1.74-1.83 (m, 1H), 1.84-1.96 (m, 2H),
4.74-4.80 (m, 1H), 7.01-7.06 (m, 2H), 7.26-7.36 (m, 3H), 7.38-7.42 (m, 1H), 7.50-7.55
(m, 1H), 7.57-7.68 (m, 4H), 8.05-8.10 (m, 2H); 3C NMR (125 MHz, CDCl3) & 10.4,
10.5, 29.7, 29.9, 62.2, 106.7 (d, 'Jcp = 190.3 Hz), 117.6 (d, *Jcp = 8.9 Hz), 120.0 (d,
3Jep = 2.6 Hz), 120.9 (d, *Jcp = 6.2 Hz), 121.66, 121.73 (d, 2Jcp = 11.8 Hz), 123.36,
123.44, 124.3, 124.4, 124.9, 125.3 (d, 3Jcp = 12.8 Hz), 127.6 (d, 'Jcp = 137.3 Hz),
128.2 (d, 2Jcp = 14.5 Hz), 130.4, 131.2 (d, 3Jcp = 12.5 Hz), 132.7 (d, *Jcp = 2.4 Hz),
133.4 (d, 2Jcp = 18.2 Hz), 135.0 (d, *Jcp = 5.7 Hz), 149.2 (d, *Jcp = 8.2 Hz); IR (KBr)
3098, 2964, 2874, 2363, 1931, 1821, 1581, 1476, 1429, 1320, 1304, 1214, 1120, 997,
906, 758 cm’!'; HRMS (ESI): m/z [M + H]" caled for CasHasNOP: 402.1623; found:
402.1626. Anal. Calcd for CosH24NO2P: C, 74.80; H, 6.03; N, 3.49. Found: C, 74.63; H,
6.00; N, 3.51%.

Table 2, Entry 4 O 525
OPA (7) (50.5mg, 0.377 mmol) DMK/ mr XX (4mL) WIRIZ, 3-%
Y F VT X (29a) (48.0 pL, 0.414 mmol) 35 & TUY DOPO (28) (89.5 mg, 0.414 mmol)

Nz, SR T=RIET 3 BEHE Uiz, KISTER Z2 8 E R L CHLARY
BT, hosaw vNTTT7 40— [n-nF V- (1:1)] 12ky
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FBRL., (LAY 31a (32 mg, 42%) %1572,

2-(Pentan-3-yl)isoindolin-1-one (31a)

IR, 'H NMR (500 MHz, CDCLs) § 0.88 (t, J = 7.4 Hz, 6H), 1.53-1.63 (m,
2H), 1.66-1.76 (m, 2H), 4.25 (s, 2H), 4.21-4.27 (m, 1H), 7.45-7.48 (m, 2H), 7.51-7.55
(m, 1H), 7.87 (d, J= 7.4 Hz, 1H); 3*C NMR (125 MHz, CDCl3) § 10.9, 26.5, 45.0, 54.4,
122.7,123.8, 127.9, 131.0, 133.2, 141.2, 169.2; IR (neat) 3521, 2964, 2933, 2875, 1682,
1469, 1454, 1410, 1300, 1214 cm™; HRMS (ESI): m/z [M + Na]' caled for
Ci13H17NONa: 226.1208; found: 226.1195.
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o B T EIC B9 % EER

Table 3 (2 B89 5 526k

A VA ¥ F—/VEFER 30b-j O— XA RIE (B %5 —Hi Table 2 O FEEREE
& [FER)

6-(2-Isopropyl-2H-isoindol-1-yl)-6 H-dibenzo| c,e][ 1,2 ]Joxaphosphinine 6-Oxide (30b)
{4 [ K; mp 210.0-212.2 °C; '"H NMR (500 MHz, CDCl;) § 1.44 (d, J = 6.7 Hz, 3H),
1.61 (d, J= 6.6 Hz, 3H), 5.36 (sept, J= 13.3, 6.6 Hz, 1H), 6.97-7.04 (m, 2H), 7.26-7.32
(m, 2H), 7.34-7.43 (m, 3H), 7.49-7.54 (m, 1H), 7.61-7.68 (m, 3H), 8.04-8.10 (m, 2H);
BC NMR (125 MHz, CDCl3) & 24.3, 24.8, 50.9, 104.9 (d, 'Jcp = 190.0 Hz), 117.8 (d,
3Jep=9.0 Hz), 119.7, 120.9 (d, 3Jcp = 6.2 Hz), 121.6, 122.0 (d, 2Jcp = 11.6 Hz), 123.55,
123.63, 124.4, 124.5, 125.0, 125.1 (d, 3Jcp = 12.9 Hz), 127.4 (d, 'Jcp = 138.0 Hz),
128.2 (d, 2Jcp = 14.6 Hz), 130.4, 130.8 (d, 3Jcp = 12.9 Hz), 132.7 (d, *Jcp = 2.5 Hz),
133.5 (d, 2Jcp = 17.7 Hz), 135.1 (d, *Jcp = 6.0 Hz), 149.1 (d, *Jcp = 8.2 Hz); IR (KBr)
3550, 3414, 3112, 3062, 2980, 2359, 1918, 1618, 1432, 1237, 906, 758 cm™'; HRMS
(ESI): m/z [M + H]" calcd for C23H21NO,P: 374.1310; found: 374.1299.

6-[2-(Heptan-4-yl)-2 H-isoindol-1-yl]-6 H-dibenzo[ c,e][ 1,2]oxaphosphinine

6-Oxide (30c)

{4 [EK; mp 209.1-210.5 °C; 'H NMR (500 MHz, CDCls) § 0.69 (t, J = 7.1 Hz, 3H),
0.76-0.80 (m, 1H), 0.85 (t, J = 7.3 Hz, 3H), 1.00-1.11 (m, 2H), 1.36-1.41 (m, 1H),
1.57-1.68 (m, 1H), 1.69-1.73 (m, 1H), 1.81-1.87 (m, 2H), 4.98 (quint, J = 6.4 Hz, 1H),
7.00-7.05 (m, 2H), 7.26-7.36 (m, 3H), 7.38-7.42 (m, 1H), 7.48-7.53 (m, 1H), 7.55-7.57
(m, 1H), 7.59-7.68 (m, 3H), 8.05-8.10 (m, 2H); *C NMR (125 MHz, CDCls) & 13.8,
14.0, 19.2, 19.3, 39.4, 39.4, 59.5, 106.3 (d, 'Jcp = 190.5 Hz), 116.3 (d, *Jcp = 9.1 Hz),
120.1 (d, 3Jcp = 5.1 Hz), 120.9 (d, 3Jcp = 5.7 Hz), 121.7, 121.8 (d, %Jcp = 11.7 Hz),
123.4,123.5, 124.2, 124.4, 124.9, 125.3 (d, *Jcp = 13.1 Hz), 127.6 (d, 'Jcp = 137.8 Hz),
128.2 (d, 2Jcp = 14.6 Hz), 130.3, 131.1 (d, 3Jcp = 12.6 Hz), 132.6 (d, *Jcp = 2.0 Hz),
133.4 (d, 2Jcp = 18.3 Hz), 135.1 (d, 3Jcp = 6.0 Hz), 149.1 (d, 2Jcp = 8.2 Hz); IR (KBr)
3550, 3414, 3112, 3062, 2980, 2359, 1918, 1618, 1432, 1237, 906, 758 cm™'; HRMS
(ESI): m/z [M + Na]" calcd for C27H2sNO>PNa: 452.1755; found: 452.1747.
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6-(2-Cyclohexyl-2H-isoindol-1-yl)-6 H-dibenzo[ c,e][ 1,2]oxaphosphinine 6-Oxide (30d)

A [E R, mp 175.2-177.0 °C; 'TH NMR (500 MHz, CDCl3) & 0.98-1.17 (m, 3H),
1.56-1.82 (m, 6H), 2.24-2.27 (m, 1H), 4.60-4.66 (m, 1H), 7.02-7.07 (m, 2H), 7.27-7.42
(m, 4H), 7.52-7.57 (m, 1H), 7.60-7.69 (m, 4H), 8.05-8.11 (m, 2H); *C NMR (125 MHz,
CDCls) 8 25.3, 25.8, 35.1, 35.7, 58.85, 58.86, 105.3 (d, 'Jcp = 190.6 Hz), 118.4 (d, *Jcp
= 8.9 Hz), 120.0 (d, *Jcp = 7.7 Hz), 120.8 (d, *Jcp = 6.2 Hz), 121.615, 121.621 (d, 2Jcp
= 11.6 Hz), 123.36, 123.44, 124.38, 124.44, 124.9, 125.0, 127.4 (d, 'Jcp = 136.5 Hz),
128.2 (d, 2Jcp = 14.5 Hz), 130.4, 131.0 (d, 3Jcp = 12.7 Hz), 132.7 (d, *Jcp = 2.5 Hz),
133.5 (d, 2Jcp = 18.1 Hz), 135.1 (d, 3Jcp = 6.2 Hz), 149.2 (d, 2Jcp = 8.2 Hz); IR (KBr)
3051, 2961, 2944, 2860, 2360, 1961, 1926, 1810, 1702, 1448, 1316, 1231, 932, cm’!;
HRMS (ESI): m/z [M + Na]" calcd for Co6H24NO,PNa: 436.1442; found: 436.1418.
Anal. Calcd for Co6H24NOLP: C, 75.53; H, 5.85; N, 3.39. Found: C, 75.55; H, 5.88; N,
3.52%.

6-[2-(tert-Butyl)-2H-isoindol-1-yl]-6 H-dibenzo[ c,e][ 1,2]oxaphosphinine 6-Oxide (30e)
{4 [ K; mp 81.2-83.3 °C; 'H NMR (500 MHz, CDCl;3) & 2.09 (s, 9H), 6.79-6.80 (m,
2H), 6.91-6.94 (m, 1H), 7.29-7.42 (m, 5H), 7.59-7.62 (m, 2H), 7.84 (d, J = 5.0 Hz, 1H),
8.06-8.09 (m, 2H); '*C NMR (125 MHz, CDCl;) & 31.8, 61.1, 104.7 (d, "Jcp = 181.5
Hz), 119.3, 120.6, 121.0 (d, 3Jcp = 6.2 Hz), 121.1 (d, 3Jcp = 8.0 Hz), 122.3 (d, 2cp =
11.9 Hz), 123.2 (d, *Jcp = 12.7 Hz), 123.5, 123.6, 124.3, 124.5, 125.0, 128.1 (d, *Jcp =
14.8 Hz), 129.0 (d, 'Jcp = 141.0 Hz), 129.8 (d, 2Jcp = 12.7 Hz), 130.2, 132.1 (d, *Jcp =
2.6 Hz), 135.0 (d, 3Jcp = 5.6 Hz), 135.7 (d, Jcp = 17.2 Hz), 149.2 (d, 2Jcp = 8.0 Hz);
IR (KBr) 3500, 3158, 2983, 2360, 2231, 1922, 1668, 1402, 1371, 1117 cm’'; HRMS
(ESI): m/z [M + Na]" calcd for C24H22NO>PNa: 410.1286; found: 410.1289.

6-[2-(tert-Pentyl)-2H-isoindol-1-yl]-6 H-dibenzo[ c,e][ 1,2 ]oxaphosphinine 6-Oxide (30f)
(4 [EK; mp 92.5-94.0 °C; '"H NMR (500 MHz, CDCl;) § 0.81 (t, J = 7.4 Hz, 3H),
2.01 (d, J = 13.1 Hz, 6H), 2.59-2.63 (m, 2H), 6.79-6.80 (m, 2H), 6.91-6.94 (m, 1H),
7.26-7.35 (m, 4H), 7.38-7.42 (m, 1H), 7.59-7.62 (m, 2H), 7.80 (d, J = 5.0 Hz, 1H),
8.06-8.09 (m, 2H); '3C NMR (125 MHz, CDCls) & 8.6, 29.5, 29.7, 34.6, 64.2, 104.6 (d,
Jep = 186.3 Hz), 119.4, 120.6, 121.1 (d, *Jcp = 10.0 Hz), 122.0 (d, 3Jcp = 9.3 Hz),
122.3 (d, 2Jcp = 12.2 Hz), 123.1 (d, 3Jcp = 12.8 Hz), 123.5, 123.6, 124.3, 124.5, 125.0,
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128.1 (d, 3Jcp = 15.2 Hz), 129.0 (d, 'Jcp = 140.9 Hz), 129.9 (d, 2Jcp = 12.7 Hz), 130.2,
132.1 (d, *Jcp = 2.6 Hz), 135.0 (d, *Jcp = 5.5 Hz), 135.8 (d, 2Jcp = 17.4 Hz), 149.2 (d,
2Jcp = 7.9 Hz); IR (KBr) 3394, 2977, 2879, 2359, 1581, 1475, 1401, 1244, 1118, 900
cm!'; HRMS (ESI): m/z [M + Na]" caled for CsH24aNO>PNa: 424.1442; found:
424.1416.

6-[2-(2,4,4-Trimethylpenta-2-yl)-2 H-isoindol-1-yl]-6 H-dibenzo[ c,e][ 1,2 ]oxa-
phosphinine 6-Oxide (30g)

A4 [EK; mp 90.0-92.3 °C; 'H NMR (500 MHz, CDCl3) § 0.91 (s, 9H), 2.06 (s, 3H),
2.13 (s, 3H), 2.32 (d, J = 15.4 Hz, 1H), 3.02-3.06 (m, 1H), 6.75-6.80 (m, 2H), 6.90-6.93
(m, 1H), 7.26-7.32 (m, 3H), 7.35-7.42 (m, 2H), 7.60-7.64 (m, 2H), 7.86 (d, J = 5.0 Hz,
1H), 8.06-8.09 (m, 2H); *C NMR (125 MHz, CDCls) & 31.0, 31.9, 32.0, 33.0, 52.9,
64.8, 105.4 (d, 'Jcp = 186.1 Hz), 119.6, 120.5, 121.1 (d, *Jcp = 13.9 Hz), 121.9 (d, *Jcp
= 9.6 Hz), 122.3 (d, 2Jcp = 11.9 Hz), 123.2 (d, *Jcp = 12.7 Hz), 123.6, 123.7, 124.3,
124.4, 125.0, 128.1 (d, *Jcp = 14.6 Hz), 129.2 (d, 'Jcp = 141.7 Hz), 129.9 (d, ZJcp =
12.7 Hz), 130.2, 132.1 (d, “Jcp = 2.6 Hz), 135.1 (d, *Jcp = 5.6 Hz), 135.6 (d, 2Jcp =
17.1 Hz), 149.3 (d, 2Jcp = 8.1 Hz); IR (KBr) 3409, 2952, 2901, 2359, 1908, 1581, 1475,
1401, 1220, 1118 cm™; HRMS (ESI): m/z [M + Na]" caled for CsH3oNO,PNa:
466.1912; found: 466.1905.

6-(2-Propyl-2H-isoindol-1-yl)-6 H-dibenzo| c,e][ 1,2]oxaphosphinine 6-Oxide (30h)

Y HE A [E A, mp 192.2-194.8 °C; '"H NMR (500 MHz, CDCl3) & 0.89 (t, J = 7.4 Hz,
3H), 1.91-2.05 (m, 2H), 4.44-4.55 (m, 2H), 6.96-7.04 (m, 2H), 7.28-7.37 (m, 4H),
7.39-7.42 (m, 1H), 7.47-7.51 (m, 1H), 7.55 (d, J = 4.2 Hz, 1H), 7.60-7.63 (m, 1H),
7.65-7.68 (m, 1H), 8.05-8.11 (m, 2H); '*C NMR (125 MHz, CDCl3) & 11.2, 25.8, 52.4,
105.2 (d, 'Jcp = 190.1 Hz), 119.5, 120.1, 120.9 (d, *Jcp = 5.6 Hz), 121.9 (d, 2Jcp = 11.8
Hz), 122.2 (d, *Jcp = 9.1 Hz), 123.5, 123.6, 124.4, 124.5, 124.7 (d, *Jcp = 12.7 Hz),
124.9, 127.3 (d, Jcp = 138.0 Hz), 128.3 (d, 2Jcp = 14.9 Hz), 130.4, 130.8 (d, *Jcp =
12.7 Hz), 132.7 (d, *Jcp = 2.3 Hz), 133.9 (d, 2Jcp = 18.0 Hz), 135.1 (d, *Jcp = 6.3 Hz),
149.1 (d, 2Jcp = 8.2 Hz); IR (KBr) 3410, 3123, 3053, 2960, 2901, 2874, 2360, 1968,
1582, 1479, 1328, 1230, 1121 cm’!; HRMS (ESI): m/z [M + H]" calcd for C23H21NO,P:
374.1310; found: 374.1313.
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6-(2-Pentyl-2H-isoindol-1-yl)-6 H-dibenzo[c,e][ 1,2]oxaphosphinine 6-Oxide (30i)
YA LE A, mp 57.2-60.0 °C; 'TH NMR (500 MHz, CDCls) § 0.83 (t, J = 6.9 Hz, 3H),
1.19-1.29 (m, 4H), 1.86-1.96 (m, 2H), 4.44-4.54 (m, 2H), 6.97-7.04 (m, 2H), 7.28-7.42
(m, 5H), 7.47-7.52 (m, 1H), 7.54 (d, J = 4.2 Hz, 1H), 7.61-7.63 (m, 1H), 7.65-7.68 (m,
1H), 8.05-8.10 (m, 2H); *C NMR (125 MHz, CDCls) & 13.9, 22.2, 28.8, 32.2, 50.9,
105.2 (d, 'Jcp = 189.9 Hz), 119.6, 120.1, 120.8 (d, *Jcp = 5.9 Hz), 121.9 (d, Jcp = 11.5
Hz), 122.2 (d, *Jcp = 9.0 Hz), 123.5, 123.5, 124.4, 124.5, 124.7 (d, *Jcp = 12.7 Hz),
124.9, 127.3 (d, Jep = 137.9 Hz), 128.3 (d, 2Jcp = 14.6 Hz), 130.4, 130.8 (d, *Jcp =
12.7 Hz), 132.7, 134.0 (d, 2Jcp = 17.6 Hz), 135.1 (d, *Jcp = 6.1 Hz), 149.1 (d, 2Jcp =
8.2 Hz); IR (KBr) 3409, 3060, 2956, 2869, 2359, 2340, 1939, 1618, 1476, 1325, 1224,
1118 cm!'; HRMS (ESI): m/z [M + H]" calcd for CasHsNO2P: 402.1623; found:
402.1603.

6-(2-Heptyl-2H-isoindol-1-yl)-6 H-dibenzo[ c,e][ 1,2]oxaphosphinine 6-Oxide (30j)

RIS IR, "TH NMR (500 MHz, CDCl3) § 0.84 (t, J= 7.1 Hz, 3H), 1.18-1.24 (m,
8H), 1.83-1.96 (m, 2H), 4.40-4.52 (m, 2H), 6.98-7.04 (m, 2H), 7.28-7.31 (m, 2H),
7.32-7.36 (m, 1H), 7.38-7.43 (m, 2H), 7.46-7.51 (m, 1H), 7.54 (d, J = 4.1 Hz, 1H),
7.60-7.63 (m, 1H), 7.64-7.68 (m, 1H), 8.05-8.10 (m, 2H); 3C NMR (125 MHz, CDCl5)
5 14.0, 22.5, 26.7, 28.8, 31.7, 32.5, 50.9, 105.1 (d, 'Jcp = 189.9 Hz), 119.7, 120.1, 120.9
(d, 3Jcp = 6.2 Hz), 121.9 (d, Jcp = 11.8 Hz), 122.2 (d, *Jcp = 8.9 Hz), 123.5, 123.6,
124.4, 124.5, 124.7 (d, 3Jcp = 12.7 Hz), 124.9, 127.3 (d, 'Jcp = 137.5 Hz), 128.3 (d,
2Jcp = 14.6 Hz), 130.4, 130.8 (d, 3Jcp = 12.7 Hz), 132.7 (d, *Jcp = 2.5 Hz), 134.1 (d,
2Jcp = 18.1 Hz), 135.1 (d, 3Jcp = 6.3 Hz), 149.1 (d, 2Jcp = 8.2 Hz); IR (neat) 3060,
2926, 2856, 1940, 1691, 1625, 1476, 1324, 1225, 1118 cm™'; HRMS (ESI): m/z [M +
H]" calcd for C27H29NO2P: 430.1936; found: 430.1927.

2-Isopropylisoindolin-1-one (31b)

P HE A [E A5, mp 85.1-86.7 °C; '"H NMR (500 MHz, CDCl3) & 1.30 (d, J = 6.8 Hz, 6H),
4.34 (s, 2H), 4.69 (sept, J = 6.8 Hz, 1H), 7.44-7.47 (m, 2H), 7.52 (td, J = 7.4, 1.2 Hz,
1H) 7.84 (m, 1H); '*C NMR (125 MHz, CDCl3) & 20.8, 42.6, 45.0, 122.7, 123.5, 127.9,
131.0, 133.4, 141.2, 167.8; IR (KBr) 3790, 3640, 3515, 2975, 2360, 1938, 1677, 1413,
1235 cm™'; HRMS (ESI): m/z [M + Na]" calcd for Ci1Hi;3NONa: 198.0895; found:
198.0880.
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2-(Hentan-4-yl)isoindolin-1-one (31¢)

YR, 'H NMR (500 MHz, CDCLs) § 0.91 (t, J = 7.4 Hz, 6H), 1.20-1.36 (m,
4H), 1.56-1.61 (m, 4H), 4.25 (s, 2H), 4.43 (quint, J = 7.4 Hz, 1H), 7.44-7.47 (m, 2H),
7.50-7.54 (m, 1H), 7.84-7.87 (m, 1H); *C NMR (125 MHz, CDCl3) & 13.9, 19.5, 35.9,
45.0, 50.6, 122.7, 123.8, 127.9, 131.0, 133.2, 141.2, 168.9; IR (neat) 3481, 2956, 2932,
2871, 1682, 1469, 1455, 1410, 1210 cm’!; HRMS (ESI): m/z [M + Na]* caled for
Ci15H21NONa: 254.1521; found: 254.1503.

2-Cyclohexylisoindolin-1-one (31d)

44 [ fK; mp 78.0-79.0 °C; 'H NMR (500 MHz, CDCl;) & 1.13-1.21 (m, 1H),
1.46-1.53 (m, 4H), 1.72-1.75 (m, 1H), 1.85-1.89 (m, 4H), 4.23-4.27 (m, 1H), 4.35 (s,
2H), 7.45 (t, J = 7.2 Hz, 2H), 7.50-7.53 (m, 1H), 7.85 (d, J = 7.1 Hz, 1H); *C NMR
(125 MHz, CDCl3) 6 25.56, 25.62, 31.4, 46.0, 50.5, 122.7, 123.5, 127.9, 130.9, 133.4,
141.3, 167.8; IR (KBr) 3035, 2929, 2854, 2667, 2360, 1926, 1665, 1449, 1411, 1227
cm'!; HRMS (ESI): m/z [M + Na]* calcd for Ci14H17NONa: 238.1208; found: 238.1188.

2-(tert-Butyl)isoindolin-1-one (31e)

(4 [EK; mp 61.0-63.5 °C; 'H NMR (500 MHz, CDCl3) § 1.57 (s, 9H), 4.46 (s, 2H),
7.40-7.45 (m, 2H), 7.50 (td, J = 7.4, 1.2 Hz, 1H), 7.79 (d, J = 7.5 Hz, 1H); *C NMR
(125 MHz, CDCl3) 6 28.1, 48.5, 54.3, 122.3, 123.1, 127.8, 130.9, 134.5, 140.7, 168.8;
IR (KBr) 2977, 2360, 1903, 1726, 1666, 1583, 1450, 1366, 1216 cm’!; HRMS (ESI):
m/z [M + Na]" caled for Ci12HisNONa: 212.1051; found: 212.1046.
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o B B % SRR

Figure 8, {5 32 DG AL

OPA (7) (32.9 mg, 0.245 mmol) DMK 2 % /—/L (4 mL) &KIZ, {LED
13a (44.0 mg, 0.270 mmol) 3 KX TUYDOPO (28) (58.4 mg, 0.270 mmol) % Il %,
HOLSRAMET 40°C T 3 IR HR U7, BOUGHSIR 2 BUEH L CHAERM 2 1572,
MR T LI a~ NI 74— [n-~XH =T @G D] X DRERL,
bEaW 32 (15mg, 13%) %1577,

6-{2-[1,3-Dimethoxy-2-(methoxymethyl)propan-2-yl]-2H-isoindol-1-yl} -6 H-
dibenzo[c,e][ 1,2]oxaphosphinine 6-Oxide (32)

{4 [ R; mp 62.6-65.0 °C; 'H NMR (500 MHz, CDCl3) § 3.42 (s, 9H), 4.35 (d, J =
10.1 Hz, 3H), 4.53 (d, J = 10.7 Hz, 3H), 6.74-6.80 (m, 2H), 6.88-6.92 (m, 1H),
7.25-7.29 (m, 1H), 7.30-7.36 (m, 3H), 7.40-7.43 (m, 1H), 7.59-7.62 (m, 2H), 7.88-7.89
(m, 1H), 8.04-8.09 (m, 2H); '*C NMR (125 MHz, CDCls) § 59.4, 69.2, 73.0, 104.3 (d,
Ucp = 186.5 Hz), 121.1 (d, 3Jcp = 7.6 Hz), 121.2 (d, *Jcp = 5.7 Hz), 122.4 (d, 2Jcp =
11.8 Hz), 123.5, 123.6 (d, 3Jcp = 6.2 Hz), 124.1, 124.2, 124.5, 124.8, 125.0, 128.2 (d,
2Jcp = 14.8 Hz), 128.3 (d, 3Jcp = 10.8 Hz), 128.9 (d, 'Jcp = 141.7 Hz), 129.9 (d, *Jcp =
12.9 Hz), 130.3, 132.2 (d, “Jcp = 2.5 Hz), 135.1 (d, *Jcp = 6.2 Hz), 135.3 (d, ZJcp =
16.5 Hz), 149.1 (d, 2Jcp = 7.8 Hz); IR (KBr) 3790, 2892, 2816, 2360, 1928, 1582, 1478,
1200, 1116 cm'; HRMS (ESI): m/z [M + Na]" calcd for C27H2sNOsPNa: 500.1603;
found: 500.1610.
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5 BN RS 5 SR
Scheme 19 |29 5 EE

OPA (7) (51 mg, 0.380 mmol) DK X % /7 —/)L (4mL) HKIZ, (LAY 29k
(14.4 pL, 0.418 mmol, ca. 12 mol/L in H,O) & DOPO (28) (90.4 mg, 0.418 mmol)
Nz, B TEIR T 3 REEHEHE L, OS2 BEIRME U CHARY
f3lc, WobLom~w NI T77 44— [p-~FH o —Fg=FL (1:1)] bW
I[Z PTLC [n-~FH v —Fi=TF /v (1: D] ICX0ERHL, HTorMmsE &t

{bA%) 30k (20 mg, ca. 15%) =157,

6-(2-Methyl-2H-isoindol-1-yl)-6 H-dibenzo[ c,e][ 1,2]oxaphosphinine 6-Oxide (30k)

Y HE A E A, mp 62.6-65.0 °C; 'H NMR (500 MHz, CDCl3) § 4.01 (s, 3H), 7.01-7.05
(m, 2H), 7.24-7.30 (m, 2H), 7.31-7.35 (m, 1H), 7.36-7.40 (m, 1H), 7.42-7.43 (m, 1H),
7.46-7.51 (m, 1H), 7.55-7.60 (m, 2H), 7.62-7.66 (m, 1H), 8.01-8.07 (m, 2H); 3C NMR
(125 MHz, CDCl3) § 38.3, 106.0 (d, 'Jcp = 190.4 Hz), 119.6, 120.0, 120.8 (d, *Jcp =
5.6 Hz), 121.8, 121.9 (d, 2Jcp = 11.8 Hz), 123.47, 123.54, 123.6, 124.57, 124.59 (d,
3Jcp = 10.9 Hz), 125.0, 127.0 (d, 'Jcp = 137.6 Hz), 128.3 (d, 2Jcp = 14.6 Hz), 130.4,
130.8 (d, 3Jcp = 13.1 Hz), 132.8 (d, “Jcp = 2.3 Hz), 134.5 (d, 2Jcp = 18.0 Hz), 135.2 (d,
3Jcp = 6.3 Hz), 149.1 (d, 2Jcp = 8.2 Hz); IR (KBr) 3519, 3303, 3061, 2360, 2340, 1929,
1667, 1478, 1327 cm'; HRMS (ESI): m/z [M + Na]" caled for C,HisNO,PNa:
368.0816; found: 368.0809.

OPA (7) (51.3 mg, 0.382 mmol) DMK X% /—/L (3 mL) &KIZ, {LED
29k (39.8 pL, 1.154 mmol, ca. 12 mol/L in H,0) & 7' 1 /3 F 24 —)1 (34.9 uL, 0.385
mmol) Z 1%, ML TEE T 30 ik Ui, RS 2 BT L ks
W33 DMAERM E ST, e 33D nukis (45ml) WK%, 2-3— K
72 BF (219 mg, 0.391 mmol) @~ v uFki L (45mL) —K (90 uL) EAEA
Wiz, EoIcBftTF P72 F AT vE=Y L (15mg, 0.071 mmol) %Mz T
SR C 30 iR Lo, ORISR iR KSE T b U 7 2K (15 mL) %0
Z. ZwawgR/vs (15mL) ThHith L7c, A %2 KR~ 7 1> 0 LTzl
BAMABL, AW ABERMET S Z L THAERYE S, 1T ra< b7
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77 4— n-~FY o —Fi=F L 2:1)] 25NN PTLC [n-~F Y o —HifR
TF 2: D] IZKVERL, EW34 Gmg 4%) EHF7,

2-Methyl-1-(propylsulfinyl)-2 H-isoindole (34)

Y IR Y ; "TH NMR (500 MHz, CDCl3) § 0.80 (t, J = 7.3 Hz, 3H), 1.25-1.34 (m,
2H), 1.73 (ddt, J = 14.6, 12.3, 7.3 Hz, 1H), 1.96 (ddt, J = 14.7, 12.3, 7.5 Hz, 1H), 3.17(s,
3H), 5.40 (s, 1H), 7.48 (d, J= 7.4 Hz, 1H), 7.57-7.63 (m, 2H), 7.82 (d, J= 7.6 Hz, 1H);
13C NMR (125 MHz, CDCl3) § 13.5, 22.4, 26.8, 28.1, 65.4, 123.2, 123.4, 128.8, 131.9,
132.2, 143.4, 167.6; IR (neat) 3750, 3186, 2961, 1697, 1473, 1419, 1386 cm’'; HRMS
(ESI): m/z [M + HJ* caled for C12HsNOS, 222.0953; found: 222.0932.
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