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1. Gener al consi derati ons

Al | catalytic reactions were casimi &adhodemnkwitt
(10 mL) wunder an argon at mos phemreh ami. NMRma g n e
yiled was deteciBealabyt addahlhpeoalydmzdd. was t he p
produyt fl ash chwvemal oglapg®)} spectra were rec
commer ci al instruments (500 MHz) . Chemical S
resonance as the 4 ntiermn@fe &tnaan dvaarde (rCgCdr t e
chemicéippshi ftmul ti pl iTidoyubllset= sti nglterti, pldet ,
heptet, m = multiplet), couplini®€ dNRs tspretcd r (:
were recorded on commerci al i nstruments (12
from the solveinhtersahastediddZ3h&depaeeait er at ed
compowamdasl so c¢ch®&cdNeWR bswkicwanraeecor ded on c¢comm
i nstr wrdHz Bp e(( tCrHgC lewreeported in ppm from t he
resonance in Hh&MRosPeeyou®ddsgt(he sseépuesente
t hahe deuterium incobpsedt i omndiN®Rlys f® cooufta n

deut er i sssnh cswoegdh MMR speEBRM8mwas recorded on a
apparkEat usso.u(r ce

TBADT ef-bat yl ammoni un?! adnedc at hintgrsitiésoepdr,o6f y | t hi o
were syatlobesdirmegpdroted | iterature



2.l nvestigation for opti mal cCo

1)Ti meoubfsesel ecti ve s eqfuaemitsi aalld edheyud ee 1

0
Ho, D,O TBADT (2 mol%), thiol (10 mol%) /@)\ D
o 50equiv. CHsCN (1.0 M), 390 nm light S

17

Time course of deuteration ofdnisaldehyde
100%

80%
60%
40%
20% I
0% — — —
1h 2h 3h 4h

m (>oxy C(sp3H bonds = formyl C-H bond

Deuterium incorporation

Fi gt eTi mestcwdny sel ecti ve seffaringdalade dyedig e

2)I| nvest i ghaatsieoannasagfeerrp s

Tab3ld nvestigati on ofaguednrtisous phase transfer

TBADT (2 mol%), thiol (10 mol%)

V\)\ additive (10 mol%)
+ PO M\/&
Bz0 CHSCN (1.0 M), 390 nm light, 24 h BzO

50 equiv 23

entr addi tive resul t

yi €l d deut @mrdcdournp 6 r

no 96 % 84 %

TBAFABH 94 % 90 %

3 TBAB 96 % 90 %
4 TBAB 99 % 91 %
5 TBAI 90 % 90 %
6 NBuN A B F 92 % 89 %
7 SDS 93 % 27 %
8 PPhCI 94 % 4 %

aReact i omn dwacstt end ntdhiea d ¢ B(tliOv enfod r%)2Y4 e d was determined b
H NMRoeofrahe crude proBpaan mirtonEFDaesbediacCti i ncor pol
was deter minetH NyWsRpeatf ypir 80 tmesl. % TBABE BVABt enr a

butyl ammoni od@ BfAtBed=b at yl| a mmo ni; uni BbArleotmbi adtey | a mrosde;i um i

SDSsedi-dmcanes.ul fonate



3. General procedure

Gener al procedure f or-Hd éotlehsaa tdieokny 8aft r ad © my IC
mmol ), TBADT (13.2 mg, 2 @mo(lP®8Q ulh, 09:CNe&q wiLy )
(2001 .uQwdlr e added to a 10 mL SchTheen kmitxutbuer ee gqw
oper at e dp bntphfarwe @z @ ced ur e sh arhgiereg ttihree st wbbeef owie
reactor was then sealed and placed under 390
the crude reaction mixturlk2 wals) .exThreacda cerdb iwi
| ayer was concentrated and purified by fl ash

the deuterated product.

Gener al procedure for ddutbeomatsi cam do fp Way draicdi
substrate (DT2( m&o0o2 )mg,TB2Z mol %) 0 t(IBi6DI ulLy WLl
equi v), TBAB (12. & Mg(,2 @® OunMe%)et @andad e&Hh | e n k
(10 mL) equi ppTlehde wmitxht uvar es tw ars-p hoagmEhraamt ed olcye dfurr

three te meesi befoharged with argon. The react
(80 W) and kept stirring for 24 or 48 h. Th
acet 82 eml(3. The combined organic | agefumas c
chromatography over silica s@E( 200 auflf,orild. O hM)
added at the beginning in casessCMhere the su

4. Results of deuteration ofother hydridic C/X -H bonds

a) allylic C(sp®)-H: decompose b) a-hydroxyl C-H bonds: only starting material detected
Ph Ph

OH
o~ OH
OH
Ph

c) X-H bonds
F;’h IIDh
Ph—SIi-D H-BPin Ph—IID:O
Ph D
99%, [15%)] decompose 99%, [96%]

Fi g&82Resul t s on otdmytderriadHdi cd oC aXs



5. Radical clock experiment

TBADT (2 mol%), thiol (10 mol%) % O

TBAB (20 mol%) [11%] [20%]
A\/ovph + D,0 60, 80%
CH3CN (1.0 M), 48 h, 390 nm light +
60’ 100 equiv
[11%] [<2%]

61, 10%, Z/E = 2/3
The reaction wasogtoindallc twidinhbintlieo malh% TBAB. £
under 390 nmthegheéactrironamiobyceudas Nyhkee s b b &
above results by compatThmae dvé uthe rtihuem ki nnocvwonr p
obt afi mddfd NMR sopfe cpirralad wet puri ficati on.

'jumi-mj‘o-thq-l-z 10 1 ruunrrk!?ﬂ-puedu.lmnpbna.mnn J #. 81563 ) -4 1 ers/yk et/ Dropban MR THO -4 i
: _o._.Ph

r‘ J i _— Ak g

Scalgl: §793  Juldd-2006-tha-3 TR, T e T |

D Ph O __Ph
|

(M| - IL f L A L Ii t ‘ o

| IR SR Y T T T W R | --u_pt _— 1-"'!-'14"- Al SR L WL W

T T v T
] & 4 z [ppen)

6. Characbérnewt compounds

4Br omobenz-fbdallyde

O Pr epfaogleldo Wengener 3 NoMRo e e & uo et do

D deuteri um i nocuwa nptoyrtad b do@wvdi % B &t n

Br 194%] i nternalThetha&nrduadced wma st pruoevierileidca gel
chromat ogr adilreyt h(yhexdarmer:px odlaco | b dteidBda f6f or d
mg %$beiHd)NMR (500 sMHu&, fGDCHW6 0683 ,870 78z ,(d2H
7.6@=(8,0 HZ NMR)(126 3MHZz ,=CDECL1. QXE. 27( 2, Hz
CObDb, 134. 9, 1 3 HRMS, (EFTIOF )Ocald@ forCHZDB O V™) = 189.9561

found 186.9562.



4-Ch|l orobentzat-thgIxyde

O Prepfasgleldowiengener 3H NMRoeesdmoawed 90 %
/©)LD deuterium incorpoyiad|»do9 nBwagauma n€CHt a
cl 190%] i nt esrtnaanl drae rd ctrtued e wa %t prueviefri leidca gel
chromatography (hexane :prdidedcioy lasdtelsesr o3 120 r
(88% yH eNMR . (500 MHaZ , £ €9C®8 108> ,8.75 8”2z ,( d2 H) ,
(= 8.5 HE,NRR) (126 sMH&, =(CO®@®HW). .8 19026. §t Hz,

COD), 140.J8, 3184 H&) ( HRMS (EFTOF) calcd BrC;M.DC D (M*)
= 141.0086 found %1.0081.

4-Fl uor obentat-thgIyde

O Prepfaoleldo wWiengener aH NMRReetbomed 89 %

D deuterium incor poyiadl|ddo WOsHDNEB saBaant i t a

F 189% i nternalThethaeardada miast pruaviegri leidca gel
chromatogr agoley hyhexamerprodoacbl|l ap |l R s@fofimdyr d r
8Byi eHINMR (500 3MHZ , £ €DCO96 1ITHB6 T .myB72H)7, 7.
(m, 2H)NMR (126 3MHiz ,=CO®0. 39)¢. 26(t6,0)BDP 166. 5
(ds 257. 4 Hz3)2 . 5133m)Dx 923@. HzYyd, 22 .618RS M .,
TOF) calcd forC7H4DFO (M™) = 125.0382 found 25.0384.

4-Ac et ox y b e nfzoarl-odyed)h v d e
O Prepfacleldo wiengenerhby psoc@2V@)8 EDnm

D stinptead (08W) KeODs inlm | iy h NMRocerc t2r4u mh
AcO [93%]showed 93% deuteriumi msd@HBrasaat i on
internallhsh@amude dmma xtpwreisetri eéda gel chr omat ogl
d et hyl el)hetropmd2dooac | @3 | e3sls 7(@i6dy i ietHd )N.MR
(500 MH2, GUCEGI9. 9907H) ,8.75. 92z ,(H2HB, 57H27 ¢pd),
(s, '8HNMR (126 gMHz, =COE0. 29)¢-. 6(,t6,0)BD 168. 6,
153.3, JE33.% Htz,), 1 HRMSLEFTAFRcalcd3IorCoHDIQ (M) =
165.053, found165.0532



4-Ac et @me dz a | -d @ h-ph §de
O Prepfaocleldo wiengener dH NMRreed b oeme d
/©)kD 90% deuterium incor pei@iBteasmnand 9!
AcHN [90%]interna.ITheInatnd:ailed\ma:xtptoe/iefiileicba gel
chromatogr agilet h(yhexdarmer:px odlac:o | Io)s | ted® 9a fSfod ri
mg %y i el Hd )N®M ( 500 MHNA, =C@®s.,870. 10H), 877T9(br,
(m, 2H)7. 678 7(8m, 2H}E KMRO( I 26C NIz ©EM , 3 (

192.1= (2t6,, 808P 170.3, 145.7, HRVS.(RBTORkAcH. 8, 1:
for CoHsD N @(M*) = 164.0691, found 164.0690

4Hydr oxybenfzar-dijggh y d e

o Prepfaoleldo wWengener aH NMRReetdbhomed 88 %
/©)LD deuterium incorpouat@HhBre asamidn t9ebr¥% ay i ¢
HO [88%]standThedhedrude miaxst upeo Vv dsiidd c a gel
chromat ogr ag heyt h(ylH & xea thee rtpo- oadfudcda |do s ¢ le i/dl . 4
mg@8 Yoy i etHd )NMR ( 500CNjz = (@D820. 1289 ,8.75 7Hz ,( d2H
6. 960=( @, 5 H&,NKER) (126 CMHZz9 1CMMH( 19JE. 2 8( t1,

Hz ©OD 163. 7, Jd=33..17, HHEBNS (BLTE).cécd foiCHsD Q (M*)
= 123.0425, found 123.0423.

4-(Tr i fl uor omet h-yby-thgMz al dehyde
o Prepfacleldo Wiengener &H NMR e e ¢l lu @ @&
Q)[Lg?%]deuterium i n 86 Pp oyui seitlGidgBm asandnt er nal
CF3 st andlmreahet compound wasesipurciaf i ge |
chromatogr agiley hyhexamerprodoacb!| Ay | R sRofimdyr d r
(70% yitleNMR . (500 MHzU €DCO0.0.0038H) ,8.80 OHz ,( d2H) ,
(ds 8.0 H&Z , NMM)(.126 3MHZz ,=( @OXLR.67 8C)8P 138. 5, 13

()& 32.8 Hz), JE28.8, Hx P86 . 8 28 HRMIE}JOF) calcd
for CsHsD RO (M) = 175.035Q found 775.0346

4-Cy o b e n z a H e hhd)e
O Pr epfasgleldowiengener 344 NMRoeeduawed 97 %
D deuterium incorpouai @By aagnmdnt7érdmn ayli e

97%
NC [ 0]standTialadhectrude miaxst upeao Vv dsiidd c a gel



chromatogr agoley hyhexamerprodoacb!| Ap |l @@ sdofimdyr d r
(70% yitle INMR (500 sMHiz , =(GDEC.0.90 34 ,8 .85 0Hz ,( d2 H) ,
(dd= 8.5 H&Z NMR)(1Z®OGMHZ ,=( 59 02.72 508D 1318. 6 ('t
= 3.7 Hz), 132. HRMSI(R-PQFBcalcd folCgHsDN,GM?) £ 1732.08128,

found 132.029.

4-( 4, 4T,e5 ,r5a e Zhiy x a b2eyrl o)Ibaenn z-b 6 d- Y. d e
o Prepdmoéd otvienggener atH NiMRpeda r @ m

Q)LD shows#eut erium incor poyriadti>don9 %a)nd
O\IB e wit h:BCaHsani nt er nal Thetheendaamdpound w:
>§/O pur iofvieerd i ca gel chr odmnet bgt aphhefh
1) topraddwmctd!l asodlei8dt. 97 %y i elHd) .
NMR (500 MHzug €DCO0.®.40683 ,8.70 9z ,( dZH)8,. 07 H& G
2H), 1.36 NMR QH26 3MHZ ,=CMECI . 6 V. 26 ( 7 O)BD

138.J6 (3t)2 Hz35. 2, 1[RMS [EFTOB)4alcdfoiC, HAPBOs(M*) =
233.1328found233.1323

4Benzyl oxybefnozrach{iDe hy d e

o Prepfacleldo wWiengener al p+ oNcMRdecer G mr

D showed 85% deut ert hfeor i@dompdrestsi or
ph/O\o [85%]than 2% deuter i umoixryc e pstpoa@amdon o
99 % wisdidBsrasan nt er na.llTh essranddea rwla St pwewisfiil @ & a
gel chromatography (hexaner:oddicdotl gl @estsh esro -
36.7 mg (6 MWMRI €I5d)0. sMHE , £ €D C®I 1i5/H)8,2 7(.nB, 6 2 H)
7.8®B.37(m, iZHB1 Tm373+H)8. 5 .HAB, (AWHLT, NBIR16126,
MHz, &£Dal =COBO. TY6.26(8¢C8BP 163. 7, 135.9, 131.
128. 3, 127 . HRMS 1EEFTROF)Icalcd oy k2 D Q (M™) = 213.0900, found
213.0895.

Be nzal ekl ydg(dl):
O Prephokbddawienggener a# | IvdRpceecdsuhroem 296 9

@D deuterium incor poyatgi>dn9 9a%)d Bagjautsahm t CH a t
92%
[ O]internalThsetnantdhaedd iwiaxt upruerviebri edca gel



chromatography (hé&@xahpg tpodabkdctoy thed i@a@esrd = 2
9 ®yi eHINMR (500 jMHXO=-CDBEY, @. B2 (m, P=H), 7.
7 Wbz , ) 1 Hi77..5477 (', N2VWR) (126 3)MHE92 C®C( CHQ¥, 192.
26.7Hz , CD®6§ ., 3, 134. 4HRMS (EGIrOF) calcdlfar@;HsD O(M™) =

1070481, foundL07.04&.

Thi o p2ceamrr b a |I-fdcerhy {il3:

O Prephokbddwienggener alH | MiRpceecdsuhroeme d 8 9 %
= D deuterium incorpoiyate(i>n9 9%%)d BpgatahntCH at
\s [59%] i nternal h&Etnahedacrodnpound ovaesi pucaficegdl

chromatogr agpley hyhexamerprodoacbl| ap |l @@ sBofimdyr d r
(8 %%yi e HINMR (500 3MHZ , f €PCO4 1IiTH)?70 T.m§22=H), 7.
4.0 HZE NMR. (126 sMHi@, =CD@R. 94 8= 727(,t3,0BD
144.0=(4.,7 Hz), 1 3 6IRN2S, (EFTICOF)Gcaldd, for C3HDBCS QW) =

113.0040Q found 11.3.0042.

3Phenyl propiHf omalfi3e hy de

o} Prepfacleldo wWiengener aH NMRrees bhawed 89 %

D deuterium incorporation on formyl gr

BYIEP) | fae ar b o nH  bodasdas 9 9 s yCHBbada m nt er nal
st antThaerhder ude waxtpwriefrileda gel chr odmat bgt apl
ethéo = 1)prtood lacftfloarsdl € 2s 98 #lgi eHd NMR (500 MHz
CDGl U €99.825 Hz, 0J=11M.)5, 71.35 &= ,d,.25H)Hz ,7 . RH
2.93=(n.,5 Hzi2.2M4) ,( BLE8IRMRA H)1.ZBGMHEZ ,=CDH1. 5 (
201.J= (2t6,, 508bPb 140. 3, 128.5J= 132.87. 2HXNMRBX82.,0 .45
MHz HC¥ 8 . $RMS (EFTOF) calcd forCoHeD O(M™) = 135.0789, found 135.0788.

pte kFBu t-fbhet hyl hydroci-hoa-thi{l®): al dehyde

O Prep&aoéd oovhienggener alH (NM&Rpedtur am
MDO showed 90% deuterium i ncourspionrgat i o
Bu oo CHBsasannternalThehahdamgound was p
overlica gel chrodnatbgltapbhhhe(pbendmedb] Bl s sa

oi I3 1i. (7 #gi elHd NMR (500 sMHiZz , £ @PCD2 10H¥, 87532
Hz, 2H)J=7813 dd, 2H)13.35,066.(WAHDB2 k), 1H)7?2



(dd=, 13.5, 8.0 Hz, 1H) ,7.10. 3HZ N#3R)IHRS sMHEQ (C
O = 2000M,6 2(0M=. R6(t3,09D 149.2, 135. 747 .1@8( 6, 1
36.1, 34.4DNMR7BIHz IHEL2 . U9 . FHRMS (EFTOF) calcdfor

C1 K1 D O(M™) = 205.1571, found 205.1570.

6-Ox &6-p h e ny | HH ®x ahyHo):

o} [9%] Prephokddwienggener al g VeRpceecd ur ruem
Wo showed 92% deuteomnumoimglor gooatp

PO2%] qeuterium i n caa prolr artdHoonCresgd t h e

guant yt dt>d VOs%HBrasan nt er nalThen and@edwmast ur e
pur iofvieerd i ca gel chromatography ( lpeoansct: adi
colorless solid iHn NMR. @ 5@d GMHE %£wQe M8Y8H) , ¢
i7.82 (m,i72H)2, (7m,6 AL )8, (7m,5 2=H)7,. 03 .Hz0, J2&tH) , 2.
7.0 1HB3, 1.0 (Y, NAMR) (126 3MHE , 520D0CA* 2 (2t6,. 5
Hz), 136.8, 1333-7203.m51,2(83 &., 1 ,DNBRRIGMHL2 HC KB . U
=9 . 7 8 ,HRMIS (EMOF) calcd forC; Hi B Q (M*) = 191.1051, found 191.1058.

n-Hexanalformyl-d1 (16):

o Pr epfacgleldo Wiengenerlay psiCdNg @D &M nst ead o
D0 CHCN1(0.™ NMRpecshom@&ddeduterium incorop
907 ane%yi aalsdHBsasan nternalHsNMRdAd@5A@0 MHz

CRCN ®.64 (m2.062.13H)(m,i21H)9, (2m,2 21.H)0, (Im,5 92 H)

1.2B.24 (m, 4=H)OHz3DH)ERBMS (EtTOF) calcd forC: H1 B Q (M) =

101.0945 found 11.0950

n-Bu

4-Met hoxybenfzoarl-ouydl#d:y d e
o Prepaoeéd avienggener alH pM&c schiorwee.d 90

[4%)] /©)J\D deuterium i ntlofecromylt bpdavddenut er i um
O\o [9O%]incorporata-b&g B spdaedd 99 % syiingl d

CHBpasani nternal Thethaaoudhmedd miaxt upruerviesri edca gel
chromatography (hexane prdidedaclby lasdtelsesr o3 20 r

(90% yH eNMR .( 500 3MHiz , £ EPCB®7 1irH)7,5 A.n85 2 H), 6.
= 9.0 Hzji3285,( BLODNMR H)126 MHZ , =CODKEQ. 890 . 4



(Us 26,508DP 164. 6, J1=313.98 HZz2)9,0GHL(4t. BI= Z5.15 (
Hz OD)HIRMS (EFTOF) calcd forCsH7D Q (M*) = 137.0579, found B7.0574

4-( 1 ,-dLavié t h)ebxeyn z a e-fd @ h-gh WiI79:

o Prepfacleldo Wiengener abr pd8tchheddir ehon of

[70%)] D TBAB (20. 'HmoNBRpectsrhorwd®®d d@Out eri um
0 [90%]incorpoonrhidaoir@mdlbo?n%ideuterium i ncorpo

t haoo x y °EH skpoanndds 9 9 s yOhH@kalam nt er nalThsheamndde d

mi X twarse pwwvisfriileda gel chrodnatbgtaphhe(hexane

produacto| @s | €s%6s 0@iMyg iietHd )NMR (500 sMHa, £ GDCB S8

0.10H) ,J=7.8845 (Hiz,, JZHB, 57 HXT 3@} , ( BIEOONMBR H) .

(126 MH2, UCBCIOBO. 8t9J¢. 26( 508Bb 164. 6, 132. 0,

3.7 Hz), id4 46 BRMB8YEBTOF) calcd forCsHsD40, (M™) = 140.0770Q found

140.0763

4-( 1-d Et ho-kghz al-dehmWls):

o Prepfaoleldot wWiengener aH NMR eed b owmed
[27%]/©)LD 88% deuteri umtihfreccro@Gkplolrpantd 70% doenut er i
/Qo [89%]incorporata-bmy B s chaed d 9 4 % sy inggl d
CHBpasani nt ernal Thethaaodhmeedd miaxt upruerviesri edca gel
chromatography (hexane :pradidedcioy lasdtelsesr o3 120 r
(90% yH eNMIR .( 500 3MHZ , £ €D.C85 1 TTH)? 8 T{.m81B62 H)5, 7. |
(m, 2H)4. 044 1(Bm, 1J468B)5 HEZI4RMRI)(126 sMHEZ, =CDC
190D(COH, 4(A0=. 26, 3CPD 1BAL .096( JF297.. 6 KBBH)B, 8114.
(OGEH) 6. § 2PHZOCHDGH di4.4. 3 HRMSB (EFTOF) calcd for
CoHgD202 (M™) = 152.0803, found 12.0799.

4-( 1-d Et ho-B g h z a | -d @ h-ph $189:

o Prepfacsleldo wiengenerbodbr pdad8ckdwreh the
[89%]/©)LD TBAB (20. HnoNMRpectsthowrwed 89% deut e
/O\o [89%]incor pot afearo@dlompn 89 % deuteri um i nc¢
on dadxey °BEH slpoanrdds PO @isdHBsasn nt ernalThethandar d

compound wagssmpurcéai gdl c hr odiaett chgyrl a pehtyh e(rh e=x a2
af foraduwcbl as| @8s 785y yiitée | MR (500 3MHiZz , = CD.C8 7



(s, 0.1183,8.75 8Hz ,( d2H)8, 56 HZT 4(2®H , (w, 18. 23 H) ,
1.38 (& NMR) .(126 3MHiz, =CD®B0. & 9J0-. 2 6(,t3,08D
164.0, 130=97.62BzY;6311@. ({7 m) 4%.33HERMB)EFTOF)

calcd forCoH7D302 (M) = 153.0%4, found 153.0860.

4-Met hyl t hi o)-fbemm¥ld):de hyde
o Prepfholeldd wiengener dad NMRpeed b oee d

[10%]/©)J\D 4%deuterium i ndfeorp@ilald olr@ad eaurt er i um
O\S 5% i ncorpor aéati mino xopH Glbhsapr s 99 % sy ingl d
CHBsrasani nternal Theth&hmdacrrdudwasni ptouvrekri edca gel
chromatography (hexane pradidedcioy lasdtelsesr o3 120 r
(99% yHHeNMR .(500 3MHZ , £ CDKEPI9S5F. BB ( m,i72KR)7, 7.
(m, 2H)2,. 42. §5m!€C 2NMR H) 26 MHEZ ,=CODRCT1 . 1 V. 8 (t

26.3 KOD 147.8, 132. HRMSIEBOFBcalcd IoZHDB,aqMY) 4. 5 .
= 154.041Q found 1%.0406

4-1, d,Met hyl t hi o)-fbemom¥ld)d e hyde

O Prepfacsleldo wiengener al procedure for ¢
[68%]/©)LD TBAB (20 HnoNMRpectsthomd®® dOut eri um
O\s [90%]incorpothfedromyllomom%ldeuterium i ncorp
on athhei o x3%HICq rxps®% Wi ellsdCHBsaam nt er na.lTh stnhaen d ar d
crude mastpuwmisfiriled a gel chromatography (hexe
af fprmraduwcbd!| asii le0s.88g9 %y i e fHI )NMR (500 3MHiEZ , = CD.CI0
(s, 0.10M) ,8.75. Mz ,(XR,H8, 57H3D2.24d7) ,( RLESAN MRS H) .

(126 MH2, UCBCIOB1. 196. 26(8B08BD 147.8, 132.8, 1
14753 . 8 HRMS)YEFTOF) calcd forCsHaDsS QM*) = 156.0541 found 56.0537

4-Met hyl benfzal-th Py d e
0 Prepfacleldo wWiengener daH NMR eesbhowmed 91%
Q/Q)LD deuterium indicop@yHlabpotbesnssn than 2% d
o1 i ncorporati o $adn btsma db @V 2ys|yhHBIs d
agannternalThesethher damr Wdwea smipxdruisgfiel e dc a gel chr ome

(hexdneet hyl ether pro2@cbl| bk | t@cl s Bedirkdgr ydite | d) .
NMR (500 MHzg €DPLIOB609H) 9. Mz ,(JRHY,57H32 2Hd



2.43 (*¢€, NMR) (126 sMHi#, =CD@L. 4 9J=. 63 3(,t0,C)B,D
145.5, JE3#4.B (Hz,) , 1 HBMS(EFTAFRIcdTorCsHDIOM). =
121.0632 found 121.0631.

4-( 1 ,-daMét hyl ) be+i Daiohg2 Oy d e

O Prephollddwiengener &br prd8tchiaetiwdi ¢ hon of
O/©)‘\D TBAB (20. 'Hno N#dRpectsrhomwed 91% deut e
[38%] [91%] . - :

Il ncor potr ifecira@dl domnd@88 % deuterium i nco
the beh¥gd |  boand 95%syBBrasan nternalThenhandar
compound wagesmpurcéai gdl chromatography (hexal
af foraduwcbl asl ess oi i etHdNMRG (B@ O( FHE , = CD.CI 6
(s, 0.098) ,8.70 7z ,( d2ZHB, 07 HZ2 QRH)LE NMR3 ((12,6 1
MHz, £DOlI =COB2. 0tYVE. 33( 008D 148564 (M34.1B4. 3

(m), 129.8(Cl29R17),6 2AB.,0 OWHRMS (EFTOF) calcd for
CsHeD20 (M*) = 122.0691, found 122.0681.

5-Methylhexar2-yl-5-d benzoat€22) :

Pr ephloleadwihreg gener al pr otcleel ua @&d if toiro 12
Bzoj\[%;]?/ TBAB (20 motr %ye TWast wpruervidgri leidca gel
chromatography (hexane :pdocetabiyl| aet
colorl ess oil i MH 4N MsRp emngs h@B%b Bi el ¢

deuterium incorpG¢HHbh omid oMMR h(e5aC pVMHE,rvyC®HCL1 6
i8.00 (Mm,B®H)9, ( m,i71lH)0, (7m,#% H)0, (5m,R2DLH)8, (Im,8 2
1H) , i1.68 . M@L,. 340=(&, 5 Hz, 138D, (h, B3®R.HY4 (Om,96
5.H4€ NMR (126 3MHiZz, =CD&6. 2, 132. 6, 13331.. 80,, 12
27 CH(@M, 2T= 419, t3CHEBECH 22. 4 ,DNNBR74MH 22,10C £D .

i 1=. 5 3 ,HRDIS (EKIOF) calcd forC1 Hi B Q (M™) = 221.1521, found 221.1528.

4-Methylpentyt4-d benzoat€23)

Prephokddwiengener al prothduaddibronr
BZOU’O\%%)]O TBAB (20 meaeclr%)de Tnimest upruervieri edca gel
chromatography (hexane : pdioewdy!| aest |
colorless oil i i N3EROe asgh o v@e2deNt % F dym i ncor p

on the sPHbomd yNMR (500 gMH@, $TBER9 (m,i 2H),



7.52 (m, J=H)7,. 57 .H&3 J&tH) . 0 4HRBill .ZH0Q, , ( rb,.i 8BH)0, 1.
(m, 0. 0BMH)25 1(.B,802 )7, @BB)PIMMR (126 3MHE ,= CD&6 . 7
132.8, 130.5, 129.GH(@MR8.3T= BI,LCBERLCHI2626, 7
22 .DN.MR7 MHz HC{f % .2327.611.,3 2@HRMS (EFTOF) calcd for

C1 H1 D Q (M*) = 207.1364found 207.1364.

3-Methylbutyl3-d benzoatg24):

[5%] Pr epfagleldo wWengenerfadr pdd hled heeaddi ti on
BzO %00%) (20 mollasde wast pwwisfiilad a gel chr ome

(hexdirmed hhyl et herprodmcdbl apl B8sdbingr dr

Q%yi eHINMRRecshawed 90% deuterium i s®blrporat
bonld NMR (500 3MHIZ , £+ O®CB800 Hz, J2H3,07HB5 [ H),
(s 8.0 Hz, J2H§. b .48)B6TN.t&FB (m, 0J=06H)5 Hz,662H
0.97 (*¢€, NMR) (126 3MHz,=CDE&€6. 7, 132.8, 130.5,
25 . CH(@HM, 4. 19(5CBpLCH DNMR7 MHz HCH @ .33,
1. 77, 1 HRMS,(EFTIOF)X#cd forC: Hi ® Q (M) = 193.1208 found ©3.1207

2-(3-Methylbutyt1,3-do)isoindoline1,3-dione(25):
O [22%] Prepfasleldo wiengener al pr acded uwarda i ft d ro n:

D\[QEZ]OTBAB (20 mot @Yle whrt pruoeviefriileidca gel

0 chromatography (hexane :prdidagchylase:
colorless oil i i NAMRbe asgh o vBeDd YI % ldde)ut er i um
on the sPHbbadwun@8( 22% deuteri uamami @@P-Hpor at i
boatH NMR (500 3MHZ , *TDTC8 4( m,i172H5)8, (7m, 722 HH)2, 3. |
(m, 1.57H)60 1( 6,6 01.04MH)( m,1 05?2, (& 98VHR) .( 126
MHz, DGl = 168.4, 13338, 018mM) 228623 (153224
NMR7 MHz HC{f 8. 67, 1HRMS (EFTOF)8aitd forCy K1 DN Q (MY) =
219.1223found219.1219

4-Methylcyclohexy4-d benzoatd26):
@ Prephokddwienggener al protbdumaedf or o
BzO
oo% TBAB (20 marlwge riweet upeoviekri edca gel

chromatography (hexane pradidedciby lasdtelsesr o3 120 r



(90% yH eNMRpecshoawed 90% deuterium ICE®blrporat
boncdi:6r a=ansl 3,t MalRl® NMRNne500 sMHa@, $TBEL 2 ( m,
2H) , i7.88 (m,i7LH8)7, (7m,4 & I8)1, (4n999 5B, 2H), 1.82

i 1.31 (m, 4.1H), 1.18 1.02 (m, 1.15H), 0.940.82 (m, 3H))C NMR MHz2,6 ¢ Ddl|
=166.1, 132.6, 130.9, 129.5, 128.2, 73.9, 323.6 (m), 31.6 31.5 (m), 29.7 29.5 (m),

217.Mi norcioieNMR (500 gMHB,i2DEF (m,i 2.H)8 (7m,59
1H), i7.. 3B (585 528, 1H), 1.99 1.89(m, 2H), 1.8% 1.31 (m, 4.1H), 1.18

i 1.02 (m, 1.15H), 1.090.95 (M, 3H):1 & NMR ( 126 3MH66.9, C3R.E L31.1,

129.6, 128.2, 70.3, 32i632.2 (m), 31.2 30.7 (m), 29.4 29.0 (m), 22.0DNMR7 MH z ,

CHCY) @.65, 1.73, 1.53HRMS(EM®F)caltdfolyH: DDy, 0. 9
=221.1490, found 221.1485.

4-Methyl-1-phenylpentafil-one4-d (27):

O [91% Preplholldt wiengener al pr otchead ua ced if toiro n2
Q)WTBAB (20 morluk)e. nivlxet up eorviefri leidca gel
chromatography (hexane :prdocuahtyl ast
colorless oil i ™ NWMRYe arsgh o voe5 Yli % lddeyut er i um

on the s$PHUhomrd yNMCR (500 3MHZ , ¥ @BC¥6 5 Hz, 2H),
(U 7.5 Hz, JtHY,57H26202871.(196,001..6446 (m, 2.009
0.90.89 (Y& NGR) .(126 MHEZ,=CDTO. 8, 137.1, 132.
i36.5 (m),i23302pm27. 2DNMR7 MHz HC .93, 1.60,
0 . HRMS (EFTOF) calcd forCy #1 D O(M*) = 177.1258, found 177.1261.

1-(4-(Methoxyd3g)phenyl}4-methylpentaril-one4-d (28):

O \[17%]Prepaobddvhienggeneral pr octehdeur e f
[84%)] addi tTBAB of20 morl ke wieghset puei fi e
O\o 7 overlica gel chromatography ( hex
to afrfwomdwWcbl asl ess oil i BNMR2e asgh ol v@edd®or yge | d

47 %eut @rmiclom por at h o®éD-b o mdad| asseeond nCds FHy
boswhich overl ap twhidMMRspek,i7c deerutemr i um i ncor
on aohxey carbam@#t %bdedser i um i a@ac oy PEH syoinadms .o n
4 NMR (500 sMH@, $TD8B9 (m, i &H)6 (6m,9I&X.H)8 (3m,86
0. 48H)2.31D4K, 1. 62 (m, 1L06DH)(NONMR .(126



MHz, £DGI = 199.3, 163.2j5439. 3in3 61.3®6 (L) ,11B3 .
32.628iMt6.3 (2. @BNBR7 MHz HCY ®B.82, 2.89, 1
0 . HRMS (EFTOF) calcd forCs ki D402 (M*) = 210.1552, found 210.1548.

10-Bromo-2-methyldecarb-one 2-d (29):

. O 2% PrepaokHdwienggener al prodeickur e f
M addi tTRBAB o(f20 noorl We)e wishset puei fi e

overlica gel chromatography (hed

to aprf odubctol g | ess oi | i NH 40MsRb emds h@OB8%D y i el

deuterium i ncabrponigddddo b ommbs2t%medde ut eri um i nco

on theC¢pPpHbomad yNMR (500 sMHa, f @BCWO Q. BD,

2. 82. 35 (m,i14H)2, (Im,922H5)2, (Im,6 22 H)0, (Im,520. 38 H) ,

1.36 (m,i4AH)E, OEEB)BLMR (126 3MHiz , = CDICA2 22 (4mM) 4

40.9, 40.8932.38.(6m) ,322i72.28.,6 2(7m)7,D NRR74QIH2 2 . 2.

CHC$) 33 & 32,.50 HRMS (EFTOF) calcd forC;, H> BB © (M™) =249.0833 found

249.0823

2-Methyl10-phenoxydeca®-one2,10,10d3 (3 D
o 13\41%] Prephokdawiengener al protlkedur e

Ph[C;SO/] addi tTiBboAB o(f20 mncoludd)e. whixet puurei f i e
0

overlica gel chromatography ( he
1) topadbfoxctblaog | ess oi l i ntH 51 MsBp emags h(ImE%W y i

aver &gdke udt erniciom ponm at hensPHt adj gc€fCéPMEcondar
bosdhi ch owdrhl agpacht h#it hNeMKRp e c,t r @ md 65% deut e
incorpot bawix@g9HnbaoatHdNMR (500 MHa, ¥ TDPZB2( m,
2H), B6=93. %5tHz, JEtHB, SHB)HEPB.(®ER (m, D2.7DH)(m,2.
4H) , L. B2 (m,il2H)1l .(47,680.. 10 ( m,i 04 H8)85 .(14)9,.9 2
LENMR (126 MHzJ €DX11.4, 159. 0-671n89 (#M422.5620. 5,
(m), i40..% (mM)32.%2. 7mMCHCHI®HL, (2818 L1i.,8 Hz
CHOCH( @M, ZTH(®MN( 23=21914CBRCH 255.84 (i), 23.
23.2 (in22. 2RNBIR7 MHz HC{ ®B.95, 2.44, 1.78, 1.
HRMS (EFTOF) calcd forCi7Hz DsOz (M*) = 267.2241 found267.2239



2-Methyl10-(phenylthio)decaib-one2,10,10d3 (3 &
o [77% Prephokdawiengener al protctledur e

Phsw addi tTiBoAB o(f20 ool ¢ . miBsse prue i f i e

[83%] overlica gel chromatography ( he
1) topraddwcwll asl ess oil it NMRSBe antgh o V@b yi el
deuterium incorp€E€éPpHbondandt BB8%tdetutariyum ir
t hag hi o x3%H C{s¥d NMR (500 3MH&E , #7CD2CB 3( m,1 72 R)5, 7. |
(m, 2H)7,. 173. 4 8n, i 21 )6, 4Em,9 A2..3B2A3 .(B¥)L,, TUL.60 ( m,
2H) , i1.868 (m,i12.H)8 (Im,5201 23%H) ( m,1i.04 )4, (0m,9 06 H)
'€ NMR (1Z®OGMH@, = 211.3, 136.7, 128.9- 128. ¢
35. (mp-888MAB) 2827 .7, 2DNMR7PIHz3HCH2 21 .288, 2. 36,
1. 49 ,HRDIS (EITOF) calcd forC; H2 B30 S(M*) = 281.1887, found 281.1881.

4-(Methytdg)-1,1-biphenyl(3 2

Prephokddwienggener al prot¢dedcuraeddfi 61 o4
F)h/(j/goo/o]TBAB (20 malr %)thie x tTwhaese puavieri edca gel
chromatography (hexane :prdodewchyll @ sedtleéhigedr 3 3. 2 0
mg (99% yiHeNMPB,ecadgmdwed 81% deuterium incorpc
Cé6HP)Hbomdfter second running with the 81% c
i ncorporation wdks NMPr (kM M ,90@D6BS8 ( m, 2H)
7.65.59 (m,i721)1, (M, bR H)2, (7m,B71 B)2, (7m,#d22 H)3, 2.
(m,380'% NMR (126 sMHZz,=CD4£1.1, 138.3, 136. 9,
217120. 1 HRM8)EITOF) calcd forCy ¥eD3 (M*) = 171.1122, found 171.1114.

4,4,5,5Tetramethy2-(4-(methytd3)phenyl)1,3,2dioxaborolanéd3 3
Pr epfacgleldo Wengeneral probvedadeiftormnn
O\B/©/[§O%]TBAB (20 moil %) e wWmh=et puweviefiileidca gel
%r(') chromatography (héxamhg tpodadéuicthy ta se
col osbkesdddmg (99% vytikd dNMRpaered r um
showegddeut erium incorpoCGgEffHboonrtd nNMRe( D@0 zMHz
CDQGl U.71£d6.5 Hz, J2ZHY, 57 HZz92Q#H2 , (@, 3@. 90H) ,

12HE. NMR (126 )MHZ ,= CIDACI. 3, 134.i®2,1.5HEME, 83.
(EI-TOF) calcd forCy K1 DsB Q (M*) = 221.1661, found 221.1657.



1-Bromo-4-(methoxyd3)benzend?2 1 )

O\O Prephokddwiengener al prockekdunddifbron
Br 91%] TBAB (20 marlwde nweet upaorvielri eidca gel
chromatography (h&Qarng tpadoaduiddyllda sedtlehi®ed . &
mg8 %y i el d)hlid &N ecshowed 91% deuteri aomxy ncor f
Cé6PpHboatH NMR (500 gMHa, *TDEB2( m,i62H)3 (6m,9 12H)
3.7%.72 (m!€® ONMRH()126 3MHz, =CD&8. 7, 132.2, 11
54 . 6 HRMS8)EFTOF) calcd forC;HsD3B r (™) = 188.9861, found 188.9859.

((Propan2-yl-2-d)oxy)benzend3 %
O{< Pr epfasgleldbo Wengeneral probdedaddBA®BoO 028 Tfh

PH oy MOl %he yield was desi@trais tiontbeer n%d % st
Finaldeyude wast pweviasfiileidca gel chromato
hexane) ptrotdadackoolrodr Iwehs < hoislt i | | cont ab i d s 0 me

NMRspecwas mcl ean heomo l9glh% tdoeut eri umokK@EPr por at
Hboatd NMR (500 sMH#@, 83BDEZV (m,i&H)0 (7m,Gi03H), -
4.53 (m, D103%H)(NC1.NVR .(126 3MHZz,=CDEY. 8, 129,
115. 876 9%.00 0( nRMS (BFTOF9 calcd forCeH11D O(M™) = 137.0945 found

137.0947

Chroman4-one2,2-d2 (3 &

o Prephobktddvwienggener al pr odecacuraeddfidrn o
3% TBAB (20 malr%)d.e Twiaest upuerviesri edca gel
0[87%]chromatography (hexane : pdrioedtumytl aest h

colorl e26 myio9lg yiirel d}H NMRpectshwom3edd deuteriunm
i ncorpor aagciaomhO§fyHibbads8 ¥adedut eri um i ncarporat
0x@6HPHboartH NMR (500 gMH@E, f@@€8B. 5, 2.07 Hz, 1t
7.43 (m,i6LH)7, (Tm,041H)8. ®. KB4 HHH] , (v, 56. 27 H)
1. 94€ NMR (126 gMHz ,=CDh¥1.8, 161.8, 1i%%.D, 12
(m), DNMRQMHz HCE @ .35 0, HRRS (EBIOF) calcd forCoHeD202

(M) = 150.0644, found 150.0643.



(4-(Methoxyd3z)phenyl)(4(trifluoromethyl)phenyl)methanon@ B

O Prephokddwiengener al prothadure
[69%]additTBABo¢20 meHs®&) ( @amid . C The
CF; o/O ccude mwvaxst up werviefriileidca gel chr ome
(hexane : diethylacet bedleisddb. 4 My (O 9INNB oedd
specshamed 69% deuteri aomx@pPlob poHaNM&ENn (600t
MHz, £DOl $77788(m, 4dH)8. ¥ .HZB, J2HS.56HD7(2AH) ,
i3.83 (m!€ ONMRH()126 yMHZz, =CDE€#4#. 2, 16§3. B2.B41.

Hz), 132.6, 129= 73. 8 219z )B;, 21722%..82 H(z,5 4 .17 3(. B), . &
HRMS (EFTOF) calcd forCy ksDsFsOz (M*) = 283.0894, found 283.0896.

tert-Butyl (methytd3z)(phenyl)carbamatés ¥:
Boc Prepfagleldo wiengener al pr ddeduwurdd BfAdro (28 f h

Ph/N\O mo | %) cr uTdhee mvaxst wrwaviefriledc a gel chromatogr
[91%]diethyl et herpr=o diac:to | Jm)s |teos safofiodr d n 37. 7

anf NMRrecshowed 91% deut er i aami @efpHbpooardat i on

'H NMR (500 gMHz ,¥7CDXB 4(m,2 RBH)E, 0 Hzji7.2H3 , (M, 1

1H), i3.26 (m, O0.26'H)NMRL.(41526( MHuE9, H)ChDE#U . 8, ]

128.5, 125.5,i36283. 8 HRMIEBQFcaIc folZ: Hi PsN Q (MY)

=210.1442, found 210.1446.

tert-Butyl indoline-1-carboxylate2,2,3d3 (3 B

87%] Prephokddwiengener al protbedumeddf or on
©:?‘)[52%]TBAB (20 malr %)d.e Twiaest upruerviesri edca gel

Boc chromatography (hexane : pdobdudyl ast
colorless solid in B7 NMRpgc ts(hdente dy i 87 % ) d e uatne
i ncorpor dtein@rys b dGlpcisd 52 % deuteri umamnder por
Cé6PpHbontHs NMR (500 sMHa, T®ELB1(m,i7..H)6 (7m,2 12 H)
6.92=(7.,5 Hz, 1H), B3 9®2 ((bm, O®. DBBH))NMB.EAM2 6§ s
MHz, D@l = 15248, AB®BL)B30. A 2(7m)3,7122439(m), 12
1148627 (M¥7187.2 (m),i2®B8.24HRMS)(EFTQF) calcd for

C1 K1 P3N Q (M¥) = 222.1442, found 222.1437.



4-Phenylbutanoie4,4-dp acid(3 R
[71%] [3%] Prepfasleldo wiengener al pr ddeduwrda i ft @ ro n.
COOH TBAB (20 mot jiex tViuarse p wrviefiileidca gel
chromatography (dichloromethane
produactolas | ess solid inHINMRPpegshd@®Hdy 7 a ko)
deuterium i ncor poQs¢éahtH booneaa 3o dtetue elr @ ruany liinccor p o
t hae ar box l§i)Hbaaihd NMR (500 3MHiZ , £ tt/D.CA05 Hz, 2H
7.28B.15 (m,i23H)3, (2m,730J58H.)0Q0 Rz BO2&X ,( >, 02. 94
1€ NMR (126 3MHi,=CDX®.49, 014dm), 128.434.128. 4,
(m) ,13383.8 (M6. CBNMR? MHz HCf 2.68, 2HRM&, 1. 98
(EI-TOF) calcd forC: b1 20, (M™) = 166.0957, found 166.0955.

Methyl (29)-2-(4-(2-methylpropytl,2-d2)pheny)propanoat€4 D

Q Prepaobkddvwienggener al prodecur e f
[892/5)1?5\0/@/ CO,Me addi tTBAB o(f20 ntorl W) e wiahxet puei fi e
overlica gel chromatography (he:

49% . .
[49%] to apfodubctol @l ess solid in 40.

andl NMRecshaovw®deuterium i ncioxpmpmeE@i)-Mboonndon t h
49% deuterium incorpor &t6i)dinboa@dmnd h 0Bedzwltiec
i ncorpor aeisd Heib ondes NMRR OO MHZ, UCEQIE. 310

Hz, 2H)J=78.10 Kd,m@.HY)Q, 33..7616 ((X., 4 B HHY),, 211.408 1
il.80 (m, ©01L.14H)(, m,10FHH)6, (b 9IMAHR) .( 126 3MHiZz ,= CDC
175.2, 140.5,1,1351.79,i2228@8(, m3I.72 9(.nm7) , 22. 2, 1
DNMR7 MHz HCEg U3.X0, 2. 44, HRMSAEITOE).cald for 0. 91 .
C14H17D302 (M™) = 223.1646 found 23.1647

Methyl 2,2dimethyt5-(2-(methyld)-5-(methytdo)phenoxypentanoaté-d (4 X

[33%] Prepfasleldo wWiengener al prdadhdedur e

O/@[O[M%] addi t TBABO{ 20 mot tele MWhBt ur e
CO,Me . — .

o OW pur iofvieeidl i ca gel <chromatograph

et her = 10pr.oducttloaslfdos dsol i d

mg (90% yHe NtRpe casnrdomed 6 6 %, 33% deuterium i
benzgdf-Hbomidndi vi dual ly, and 64% aeuGéed i um i r



HboatH NMR (500 sMHi, £ @BCO1 5 Hz, JEH)Y, 56 H&7 (1
6.62 (s,i3118)8, (3,98 . 72H)i1,2.2.768 n(,s,L2DR)E,) ( M23 3
1.69H)1.697¢m, 4HYE NMR2 4 1(26, 9)MBHEE), = CID7C8 . 3, 156
130.2,i123336 (M), 112095 &4.5B, (23,2 Hz37.061. 7,
(m), 25.1i,202%. Q,m) 31 UBNMR7 MHz HC B.92, 2. 32
2. 93,22 HRMS (EFTOF) calcd forC; ki Ps0s (M*) = 269.2034, found 269.2038.

(4-(Methykdz)-1H-pyrazot1-yl)(phenyl)methanon@ 2

O Preptlrowidnghe general 48r ovd ehchu raed dfidrn on
/N\N TBAB (20 moclr)d.e Tnhieest up er i fi ed by S
% chromatography (hexane : pdiodtulcy!l aestt

[85%] colorless solid inH3BMMRemgh@ew Bi5 60l

deuterium incorp&iHDboaralHo WMRh ¢ 5D nsMHizi, & CH.C1 8
(s, 1H®B, 08.@Q9, 2H), i7.68 (85237.H)5 (7Tm,6i12H), :
2.11 (m!€ ONMRH()126 3MH@AG63,A43C,0132.7,131.7, 131.3, 128.1,

128.0, 120.2, 8.5 8.3 (m).HRMS (EFTOF) calcd forCy HrDaN-O (M*) = 189.0976, found

189.0973.

5-(Methytd3)-2-phenyt2,4-dihydro-3H-pyrazot3-one(4 R
o Prepholkldawiengener al pr otcleal ua @&dif toirom
N\N/[75%]TBAB (20 morluX)e. nivlxet up eorvigri leidca gel
©/ chromatography (hexane thaipndhdulctet:
colorless solid inH3NMRpeegs(PEWed yi e
75% deuterium incoChpPPpHmaaEHNNBMR ¢ 5@0 neHby3 CDC
7.85=(8,0 Hz, J2H8,07HB8J2H§,07HA7 1H) % i 3.41
2.1, O0'&4MMR (126 3gMHi,=CDTO.5, 156.2, 138.0
43. 0,7 1166 .27 HRMS) (EFTOF) calcd forC: 7D3N>O (M*) = 177.0976, found
177.0972.

5-(Methytd3)-1-phenylpyridin2(1H)-one(4 %

O\(i Prepaoktdvwienggener al pr odedcuraeddfidr o4
54%
| ]|N o TBAB (20afmoelr%)mi xi ng with triBOuoroac

Ph Therude wasgt poeisfiileadca gel chromatogr



di et hyl et hen h=e 2 rocddlcsist l@ssoalfafd ridn 31.™ mg (8
NMRspecshombeideut eri um incoepa®éididbondin t he
NMR (500 MHz{i €DCHB2(m,iRH)9 (7Tm,4Z18F, (T, 32H)
7.273d™d.,0, 2.5 Hz, 1H), 9751 Hz({(21GBHY @, 626309
'€ NMR (126 3MHZz,= CD&1. 7, 142. 5, 141. 1, 135. 3,
i114.7 (im)B, 4HRMBYEFTOF) calcd forC: kHsDsNO (M) = 188.1023 found

188.1018

3-Butylisobenzofurasl(3H)-one3-d (4 &

) Prepfaoleldo Wiengener al2 4p r wtichedd uarded iftoiro n
o TBAB (20 motf dde wWwhrt pruwvieri leidca gel
chromat hgxamkRy : ( di e}t htyd pafofdeacd = a2

col ooiil@2n08 Fyi el d'M, NRock c$ h o @ad
deuterium i ncaorx@¢RNabbooda@nwd deéet eri um incorpo
indisatedddHpoatH NMR (500 yMHZ , € @P.C870 Hz, 1H
7.69=(8.,0 Hz, JAH).,57HS50I4HY, 5764861=H)7d,5, 4.0
Hz, 02088B.)95 ( m,i711H)8, (Im,80L )5, . (AH,5 3D.. B ( m,
3HYE NMR (126 gMHia, =C®P@€DO0OH, 133. 9, 129.0, 126.
(OoCHByY), 8J1= 022,t40BBD, 3344 .41 (mMGg. 26(.MQ. & 2(. ) ,
13i193.1 DINMWR.7 TMHz ,HC¥ U5.= 5, HRMS 8E6TOF) calcd for

Ci1 Hi1 P20 (M™) =19.1114 found 12.1115

N-(2,6-bis(methyld3)phenyl)2-(diethylamino)acetamidet B

[62%] Prepfasleldo wiengener al pr acded uwrda i ft d ro n:
0 o :

\[(\N/\TBAB (20 mo-I %) aft.er. mi Xi ng -Wl-th t

D20. Tchede nmwaxst uperi fied by silica

[62%)] (hexane : diethylproetdheem|asd essl) ot

3Amg8%yi el d¥H, NasRgecs hom®Pddebut eri um incorpor a
benzgdfH-HboatH NMR (500 3MHz , £ E®HCI2H).,007 .(1nd, 3 H)
3.22 (s, 2H)7. 02.HD,A4qHB, (Hh, 22IJ31RA)0 HE&146d),
NMR (126 MHzug €DCFO0. 3, 135.0, 1347108 . 01 2(8m)2,,

12 DBNMR7 MHz HC¥ 8. 3. HBMS (EFTOF) calcd forCisH1sDsNO (M)

= 238.1978 found 28.1970



N-(1-(2,6-bis(methytd3)phenoxy)propai2-yl)benzamidg4 Y.
[66%] Prepfacleldo Wiengener al p r otcheed uarded i ftoi ro n
O\O)\NHBZ TBAB (20 mot ile ®hrwt pruevierileidca gel
15%] chromatography (h®@&@ané¢ tpadoidéudiciaty Ih set
(66%)] col or | e 49s. 4s orrgy d(e8 d'jfi , N BRoce c 6 h a we d
66% deuterium incorpor £EfH-6inb ogd atnhde 1b6e%m z ¢ ¢ Wl T €
incoipor aato Xx@ePHboartH NMR (500 MHa, s TDPT87( m,
2H) , 1 7.468 (m,i7.H)2, (Tm,482H)7. 5.104;q289, (&, 9TH)
6. 73 (bsi,4.14H0) ,( m, T $L28)8, (3In, 9 N3 .8MBEH)(,m,3 .0R78BIMH) , =
(m, 2.03HF, 7105¥HE&(NE@R) (126 3MHZ, =CDE6. 8, 154,
131.4,11838057(m)8,. 5129.2®%, 81 2i1454nmH1,, UI/¥.8&)H,, 45. 8
161T25. 2DNMR7Z MHz HCEE 8. 83®. 78,2 2 HRMS (EFTOF) calcd
for C1 H1 DsN Q (M*) = 287.1818, found 287.1823.

4-Chloro-3,5-bis(methytd3)phenyl acetaté4 B

OAc Prephholkeldd wiengener al protcleel uaedif toiromt
TBAB (20 morlud)e. nivlxet up eorvigri leidca gel
chromatography (hexane ::pdoetabtyl| aet
colorless oil in 'B9I9NMREg shfomIaX y6i %% d)
deuterium incorp&BiHDboalHo WMRh ¢ 5D nsMHizi, & CH.C3 2
(s, 2HR,32.3%&, 1.878) NMR. 2826s3MHB H¥ CD&E9. 5, 1
137.4, 131. 8,71 2102.11. HRMS)EHTOR) calcdtod C; H;D4C | xQM™) =
202.0693, found 202.0695.

[69%] ¢ [69%]

Benzo(][1,3]dioxol-5-yl-2,2-d2 acetatd4 B

0 OAc Pr epfaolelde wiengener al p r otcheed uarded iftoiro
[94%]%]@( O BAB (20 neolithp. miakse wruaviefiiléda gel
chromatography (hexane :prdodewchtyll @ seltehesy so0 12i0d
mg (95% yHeNWsRpecasnhduomed 94% deuteri uammxiyncor p
C(%H baMHd&NMR (500 3MHZz , £t @®CP70 Hz, JEHP, 56HB0
1H), 6J529.(0d,d,2.5 Hz, 1H), & AMR($126.3MMHH) , C:
a = 169.8, 148.0, 145.3,j100489 ( HHRMPELTOF)9107. 9



calcd forCyoHeD204s (M™) = 182.0543found 182.0546.

(29-7-Chloro-2-methoxy4,6-bis(methoxyd)-6-methyl3H-spiro[benzofuras?, 1-

cyclohexamr2'-ene3,4-dione(5 D

Prepadoédavwienggener al pr octeldaur e f

addi tTBAB o(f20 mgChY Oald mE)uddhe

[Scl)i/o] Omixtlwraes pubvesieldi ca gel chr ome
° L e @dichl oromei leahdg:] %)t htpor oafubcar das

colorless solid i AH 7TNOMRie mgh ¢ @BG nPW&@e d) er A n o

incorpor abox WHaHmoaHEMR 500 MH2, 8CRGI, 12H), 5.

(s, 1HB, 97.30B%H, 230.2976,062 ., 0(3s.,633 )OI dld6,. 5, 13.

Hz, 1H)2. 727 8(6m, 1M) ,162.541 40.59 4H=z(,d,.10H)HEZ , 3 H) .

NMR (126 MHzU £€DXr97.0, 192.4, 170.7,i5669. 4,

( m), 40. 0,DNQVR.73IMHZA ,HCE . U3 .HBHRMS (EFTOF) calcd for

Ci1 H1 BoC | 6@M™) = 354.0834, found 354.0831.

N-((3s,5s,7s)-adamantari-yl)benzamided11 (5 X
NHBz Pr epfagleldo Wengener al pradhedadd BlAdBo n4 & f

92%1 (20 mol #CEaABd2Cmd udeT measst proavief i ¢ ¢ a
[82%]

gel chromatography (hexanepr:odduacett haysl
[58%)]

colorl ess s o09% dyiien'H5) 0 MR endgs h(om@d 1
deut ear iopmeard a mamotl yeléHu INNMR ( 500 3MH&Z , € @®.CTI00 Hz,
2H) , i7.48 (m,i7L.H)3 (7m,412H) , i®R..804 ((bvs,, 11H)0,H)?2
1.61 (ml€ 2NV WHLz2,6 §Ddl = 166.6 (166.5), 135,
52i81.6 (mMQ. 41(W35. B6(M8. PRNMR? MHz HCg
U 2. 04 ,HRMS (EMOF) calcd forC;: H1 1 O (M) = 266.2304, found 266.2294.

N-((1r,3R,557r)-3,5dimethyladamantaa-yl)benzamided7 (5 2
NHBz Pr epfacleldo wiengener al pr acheed varded Bft*aBro n4 8 f |
(20 mol MCRaOVd2Cménudadhmaxtpwreisefriled a
gel chromatoginaphy!| ( Redhamtehre 1P0r ad ot te
colorless solid in'H5&NMR engs ( OMed y6 .ed dd ens taenrdi
p eard a mamotl yeléHi INNMR  ( 500 3MHZ , #7CD6CI 5( m,1 72 H)1, (m, 47
1H) ,i7.33 (m, 2H), iI2.949F (bns, 01 HBH)ZMNLI®.B831H)



il1.71 (m, R15%F6)(m,l.H®H4a5Hm, 1513660Hm, 122383
0.86 (‘&, NMR)MHz,6 §D@l = 166.6, 135.8(10240.0,
8.3 Hz),i®s®.%,(iM71..582(@y0. 30( mJ= B3a.B8 Hr), 3
397 B9. ODNMRZ MHz HC§ ®@.22, 1.89, 1.HRBIS(EH. 37,

TOF) calcd forCioH1sD7NO (M) = 290.2370 found 20.2366

Phenyl (3,5r,7r)-adamantané-carboxylated8 (5 B
CO,Ph Pr epfacgleldbWwengeneral probedadd@BABonNnN48f
[56%] (20 mol ¥WChRAMOd 2C mkr)u d eT hnei axst up wrviefri e d
[67%]silica gel chromatography (pevxadnet: |
ascolorless solid inONMRmgshoOMmed yB8e8djleun
at oprerd a mamot!| yeldHu INMR (500 sMH&@ , s TDE42( m, 1 2H) ,
7.1 (@AH)7.D108 m,i22H)1, (2m,1161 2BMH) ( m¥E. NI H) .
(126 MH3, UCDCI176.2, 151.1,i40286.8im3g238384m) 12
381i37.8 (M35. B6(MI6. ERDNEMR7 MHz HC®Y =2 .,107T.
HRMS (EFTOF) calcd forCy Hi PsO2 (M™) = 264.1960, found 264.1955.

2-(3,4-Bis(methoxyd)phenyl)acetonitriledp (5 %

o 99%] Prepéaoédavienggener al pr octehdeur e f
[33%]{g\I>/QCNadditTmB 0f20 moolu%p. midxse uprver i fi e
O oveilica gel chromatography ( hex

to apfodwciho| @s | e SLmg 6 Boiyd ei d*H, NBRode c $ h a me d
B%deut erium i ncaorxgyeHdlbiommn aonnd t9h%% deut eri um
on the Cs)Hbyplaihc NMR (500 3MHiZ , feC®DLB7( m, 2H), 6
1H), i3.90 (m, 4.02HY NMR O( L(2n6, 3MHIZO, =HODALY . 3,
122.0, 120.1, 11i8.51.,2 1(1mMy=4 ,b2 @l 1500E0itHRVE GEF O

TOF) calcd forC: H7D4NO2 (M™) = 181.1035 found 811027

2,3-Dihydro-1H-inden1-one3,3d> (5 &

o) Prephokddwienggener al protdeuraed dfi 6i o4
©§[12%]TBAB (20 malr %)d.e Twiaest upruervieri edca gel
[73%] chromatography (hexane : pdioedtubcytl aest |

colorless solid in ™5 NMRpegc s(hoente dy i 723 % ) d e uatne



incorporati onCéd)Hbtomal ebrechzy2 %cdeuteri uam i ncol
caomCEkPHboartH NMR (500 sMHiZ, f @BCB5 0 Hz, 1H), 7
J= 7.5, 1.0 Bz,71%H)Hz 7)J%418) (5d7HB63 .1048 ,( B, 1B. 55
2.72.62 (mC1INWMR H126 3MHz, =CDhCIF37.,1,15534.,5,
126. 7, 3B33BAZ5.m) HRMS (EFTOF) calcd forCoHsD20O (M) = 134.0695
found134.0692

Methyl 2(4-(methoxyd3)phenyl)acetatels (5 B

[98%] Prepéoéedavienggener al pr octetdeur e f
[Q(gi] COOCH; addi t TBAB of 20 morl We vthset puei fie
O overlica gel chromatogr ®phy 10)hex

to agrfoduwcio!| @3 | e 8s7mg o9 d ei diH, NBRode c 6 h a me d
9Mmdeut erium i ncaorxgedibioamn Bt ¢ hteer i um i ncor p
on dabheenzgdH-HboatH NMR (500 3MHiz, f@BCBO O Hz, 2H
6.86J=(®,. 0 Hz,32RA%, (B, 79. 30H)i,3.%5.368 ML€,0.3DH)H,)
NMR (126 MHzU €DCV2.3, 158.7i5433.@2m) 12%1 .99,
3 9. 3 HRMS8)EHFTOF) calcd forCi0H7Ds03 (M) = 185.1095 found185.1093

(2-(Methykd3z)phenyl)(phenyl)methanor(® Y.

o Prepaobkltadavwienggener al pr odeéedcuraed dfidri o4
O TBAB (20 mad e rihees umpeaviesri edca gel

Q chromatography (he&:ant) : tporioadtulxgtt daest I

col ooililms 7.7 mg (6 %MRieec sdh) o, ma%in d9

deuterium i n choer npz&d Ft+tb o a tHo WMRh ¢ 500 3MHZz , = CD.C8 1
(ds 7.5 Hzj72%H) ,( M. iGRHH3, ("m,4B KB)7, (m,42L )8, 7. :
(m, 2H)7,. 272. 7,121 1)9, (28 HONMRL H)1L26 3MHEZ ,= CDXL8 . 6
138.6, 13%.%, 133.1, 130.9, 13i01.8.,9HRMMB)..1, 1°
(EI-TOF) calcd forCy Hy P30 (M*) = 199.1071, found 199.1067.

[93%)]



2-Bromo-6-(methoxydo)naphthalengs B

[62%] Br Pr epfaoleldo Wiengener al pr ddeduwrdaiftaro
O\o OO of BAB (20 nwou &g . isse proaviefril ed a gel

chromatography (hexane :prdadidadchoyllaseltehsesr s=o |18 d:
mg (99% yHeNWOsRpecasnhdumed 62 % deuteri wmyi ncorp
Cé6HPHboartH NMR (500 sMHZz ,t@PC210 Hz, JEHD, 07HB3
1H), @W=69. 0dHD(dI=9) DHE.,5 1H) ,J=7916,(&@&d0 Hz, 1
(s, 1HB, 88.9¢mMmE« INMBH)L26 sMHE57ZC®CI 133.0, 130
129. 6, 128. 4, 128. 3,7 514.97 HRMYLHITQFP caledfdd 5. 7 ,

CuH7D2B © (M™) =239.9936 found239.9939

N-(2,6-bis(methyld3)phenyl)acetamidés R
[93%] NHAcC (939, Pr epfaoleldo Wiengener al pr ocheed uvarded i ftaro n
TBAB (20 malude. nmivbxst up wrviefrii leidca gel
chromatography (hexane praoidedchylase:
colorless solid in B2 NMRpgc is(howwnwe dy i %3 % ) d e uatne
incorporatio@¢tPHbam NMRz 500 MHEZ , F7CTOCH 7( m,
S3H), 6.93 (»r211¢Hmn, Q. 20K) NMR. (6 26sagVHEH)=.CDC
168.7, 136.5, 135.4, 1248i.16/,. SHEMS)YR-TOFlcal&. 1, 12
for C10H7DeNO (M™) = 169.1368 found169.1366
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