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&' sonogashira RN HMMALE=E M 16, FEBEREREBBERNER 5-HhE
UFEZE M- R PR EY 19, & AgCO; LT, 19 LB H 1, 2-nitw i
~[3, 4-d-E=ZFMALAY (20). FEAEZEH BT SR,
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xBE: ARERALESY, BEIk-Witig RN, 1, 3-BEFmMERN, 1H-(1,2,3]-=
M, B, FUREMLM, EEETPEE,



Abstract

My Master dissertation is focused on the study of synthesis and reactions of

fluoroalkyl azides ReCH,N3, and consists of three parts of contents.

The first part of dissertation focused on the synthesis of the fluoroalkyl

azides starting from 2,2,2-trifluoro-ethanol and 2,2,3,3-tetrafluoro-propan-1-ol.

The reaction of fluoroalkyl azides and related fluorine containing
compounds were presented in the second part. It contained the reaction of
1,3-dipolar cycloaddition of fluoroakyl azides and the reaction of the fluorine
containing aza-Wilttig reagents N-fluoroalkylimino phosphoranes derived from
fluoroakyl azides. The application of 1, 3-dipolar ‘cycloaddition of fluoroakyl
azides in the synthesis of fluoroalkyltriazoline and fluoroalkylpyrazolines was

also discussed in this part.

The third part related to the synthesis of 1H-prano [3,4-d]
[1,2,3]triazol-4-ones. Which were synthesized from S5-alkyne-1H- [1,2,3]
triazole-4-carboxylic acid via Ag,COs-catalyzed intramolecular cyclization. And

their physiological activities were tested.

Keywords: fluoroalkylazides, aza-Wittig reaction, 1,3-Dipolar cycloaddtion,
1H-[1,2,3]-triazoline, fluoroalkyl triazolines, fluoroalkyl pyrazolines, diazo

intermediate
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1764 %, A. S. Marggraf FIGER A & 2 %M, 1886 %, H. Moissan H1f% HF-KF
ERULRR, MEERNEYHTFRMLITG. 1896 %, HWARLEE Swars @il &
MERLEDHELTE-NMENELEY—FRIBIE, FEETIRLENTT
the BE-AETFENRE, FNRLECEHRBERAIBIEP —BAEEREHHN
4%, BEFMEFNALERESE FENEETEDREY.

1957 4, Spero FEMA TR —RI & FETEDH RH, MR EELEDAL,
B RO RAAATEYE B S R RN E RS R AN, WTEF T AN
REARAALEBERSHEANMEYHAFED. ANBEXEREHILE WO R
BRI REHEEN) WARRATABRARKREEERNSREIILEY. RECEE
RESEAESYM AT LY, W Casodex, Efavirenz, Gemcitabine 1 SC58635

(Scheme 1).
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&?ﬁﬁ?ﬂﬁ%ﬁ%%ﬁﬁ,URC$ﬁ5cﬂﬁﬁ&§§ﬁﬁﬁ¢§$ﬁﬁ,
Hit, SHREANSIANESRENS FHYBEERELESE =L B AMER, 8
FRARAELLTF A F@E:

1) DhHUAY (mimic effect): %R TH7 VanderWaals 343 (ca. 1.34 A), SEETFM
VanderWaals 32 (ca. 1.10 A) 8:f, T H C-F BB K (1.26-141A) 15 C-H @2
K (1.03-1.11 A) B, EREKFESTH, —PRARTFE-ARETFREUS, H4
FHRZRBERHAASEARRE. Bk, 2 FPHNEETFEEARTRAUBHY T
BERRUR Ry F 5B Z A IER .

2) BTMN (electronic effect): SLERRAMRDBLARBAMITE (C: 25, H:
21, F: 40), BHRBMNBTFESHN. Hit, SEFHSIAERZBITTHE
T4, E5FHERE. BEtt. 2 THHERIIRAEW, AilSZHYyE L
FHm.

3) RN (bond ploar effect): BENEW CHRBPHEE I, AELART
RURTREHENEREX; CFEORMIENS CH28MHHER, FHERBMT
K (C-F8R: 485kj/mol, C-H: 411 kj/ mol; C-C#: 345kj/ mol), AR, CF
BEEHBNRBISRESE, FETHEUF. F XFPEREE, B, 255k
YL AHRENmE. HALERMmIEE M U RRBENTTELES,

4) BiKBM (hydrophobic effect): & FHEEMNFET, HAFBRTFHEAEFE, R
SRR ENEW, RMLAFRPHESRMLE, SREAZRETERIAHEH
FRY #Ch ERYEE R, BERIINHKFEERED. B, FsEtesstEmEs
AARHEAMTELS, EABD, TURBEEDENOREAEEEE.

5, ERUEDEAFERSBERREFTAE, KREKN. AEEUREKS
HibAFmFERER M EEE RS Bk, FHaftamEIRL. BT,
. BB U RMEHEE EE AR,

SEHZFERTH, MNERAIEEFER D28 LR £ AR, FaTbl
YEAB LR TRAIE), 036 T HBCA B X A Wik M, Schiosser RIERA RFE: &
fEA—FIARE, HESARE, ANRARIHEREE, EX4RANANREETE
FMea®, KBH4&REZHERENLSYRBRS—METHEE,

PARANR, EARTPEERAMNXE, BM 1943 ENFIEN—FEY,



Dichapetalum cymosum BB BE-NEFRANEVRENZEBLEE, BARTRE 13
FERORERBUETIA, HPEH 8 MRMRA—EDN o-REWHBIN o-FMHL
KEEMRAZRY. BREXSEWREMUY, REARERRRLEDERESIBEE
[10]

ATHEBEZNEZRLUEY, RRANEHEBIFTHEINEYUN T EECERA
HILES AN EEHFATER. BN 1896 F, FRHHLE Swart VHI& TE—AEHN
FUEYLK, THEEERETAENTE, RETREHEFINST FPIARRTH
Tk, HaEXR, XEHEALGHFE:

1. BEERLE. NEdEHEENOEREAERLEAN, SRETFRIREASIAR
BT, mEM, HAY, SEM. COFMP, XeF, 1%, {Hixub i {4 R MR
ARPRMEEHRD, REMCZERENKEERETLRE, FEEAH, BNE
R 23T RARRE. EER—LRATERORLEANT, M= ZEE=RiL
Bi (DAST). WUTE#EE. HF/EuN FREE XK FEENT HEN.

2. TR, INEGEEZAASRERNEER, SRHEEASTHEPEE, £
fIER-& BB (building block), FIA&HAR ERAMEREAEFEME L) F4
AEMNMERRESHNLEY. BT SFHMBERER CFROER, HNEAE%E
HiF, RERA. FELESRADN. RERGILEHRES ARREENT. BFLHF
i “GEedE”, EhERMRERZHILEXNFR. _

X RG-S RWRE —RIVGHH RCHN; HESEES B AW, FIAX
KR8 BMRA Lim 4 FHP5IA CF, HCF.CFy H AR —ESRARXLEHN
FAEED.



F—5n AREBRRLAYNEHK

B 1864 XK BEMB AR IRILK, BRAESYIIRT L ROB A E,
BRERAMIABRUEYOERTE. SWRHERINAET I ZHHR™., 1966
4 Labbe!™3 BB AWM A K. BRI, BAET SR, 1988 4 Scriven Z17/3t 2 5L
EYNHIETE. BENYRERNEERNURSTZNAET REMEE. EEX,
BEEHENEE, AMIHEEERETHEHNBELEY, FXERFENXHMEH
HETHEWN, NBRLSYRLTEDNEH SHENHRBBEAN. FILEELE
MIIRAMNMBEXEENEEE FENESRNENTER R ENR S SRFERA. =%
Bid, HaREr-Z., ~FmeEadlaNE /AR am P REaeay, Flimhek
£ 45 murrayaquinone-B (Scheme 2)%, FHHIE R CC-1065. BEBL —REReinHl
# PDE-1 71 PDE-Il (Scheme 3™/ 12t T SRR, B—HHELBERLEYA
BHTLUEHEENDY, Flin AZT(3-BE-3-BE M) (Figure )P E—FRIFHR
WEYA, NYEEXBREFIR KRR ERRENFAEESE, FTHTHIFALR, ©
£ Ajar RN EEEY.
Scheme 2 = #/% murrayaquinone-B 14 A&

murrayaquinone-B

Reagents: i, MeO,CCH,N3, NaOMe, MeOH, -15°C; ii, toluens, reflux; iii, Mel, K,CO3, acetone; iv, 4-methyl-
butyrolactone,NaOMe, dioxane; v, H,O, NaOH, dioxane; vi, PCC, CH,Cla; vii, MeOH-BF; viii, hv, air, MeOH,

Scheme 3 CC-1065, PDE-I 1 PDE-II )&/



Me Br Me Br - Me Br
(o] i, il iii = iv,v 4/ Vi, Vil, Viii
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Reagents: i, Me;S*(O)CH, ", DMSO, 55°C; i, NaN3-LiCl, DMF, 80°C; iii, SOCl,, pyridine, 0°C;
iv. mesitytene, reflux; v, NaH, THF, then PhSO,CI; vi, n-BuLi, DME, then (Et0,C),;
vii, PhaP=CHCI, THF; viii, NaN3, DMF, H,0.

0
HNJ],CHs
HO O)\N

0

N3
Figure 1 AZT (3-8 #-3-l € /81, Zidovudine)

WABRENBEAE THENHIEENARRAUSYRAGTEYNEZ . 2K

FERH=TRRTHBRBES, AT TR H R 200 BRI, MXBBERETF”,
BhTEAZAGSUNERTARNAMEME AR, HEKp JERFHEFEET,
X E AR ET EFEEMET., 1944 F, ATHAHBERLEHR-N=NNXHEH
i, EERNEANERE, SRR NNES THRAHSENLRE
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HEBRLSYBRLEN G ER GRS MN;(M = Li. Na. K SWEER, ¥E
RS THREUREAZ—FEREK—LERBELEYN(E. ()P and Eq
@™,

H,0 / cat.
90-100°C

RECoHsl + NaNj ReC,HsN, (1)

EREEENIE
RECoHgl + NaNg ReC2HgNy (2)

BT ReCH O EE A2 WA Rl $l%, FUKXBHEEREB RN SYNE
R Z ReCHaN3. MEAHEHHBBEMEYHTHELERAEANBEEPHEEFH CHy
FERREXBENSVERSENBRLSDERR LERNRERK, FEBEEHRY Re
HEERR TR AR, ETULHEE, BRI T4EMHA ReCHN; B ES
BUEY, ROLFREMBEETRRIBRNIKE, HEEXRNNERTLEWE
BENRMEERESI ST —EHARNKE.

BHAXHRERMNER, 4H#A ReCHN; NERES LS YA HRE. 2001 4,
PalomoP %1118 & f CF;CH,N;, MBI& M52 CRCHI #1 NaN; HER M, {84
EREB 2 ALY, BERCEBINLMANNE, Uik Bammag
KRBt Selvel b 91058 it 454k ReCHoN: I AU L B BUL A W2 R [Eq. 3)]-

+ -
RFCH0H ——= Rg—CH,0PIN(Me)olsNg ~22™~ R.CH,Ng + O=P[N(Me)l;

Re=CoF1a, HC,Fy, HCoF1a (3)

% R R I RIR . A DL R A, BANE RS0 R AT LA BCAR R Y ReCH,OMs 5§
RiCHOTs M1 NaN; R M3, RINHEMNE R ReCH0H AF. BT AW
HCF,CF,CH,0H (la) 1 CF;CHOH (1b)Z& 4/ SLE, FURMRA SIIMEII6
RMERHBRRERENESY.

Scheme 1

CH,50,C1 HCF.CF.CH.OMs _NaN; DMSO, PEG-6000
HCF,CF,CH-0H ELN, Etzo—- PAR R AR 1012070 HCF,CF,CHoNg

1a 2a 3a




BATE RS A ReCHN; B B S Y RIEE, 7€ DMSO B, ENEmis)
200°C TR EFFTE, WMol LB LA BRI AEEIT 254k, RECHN; &M R &
# R %5 B0 F (Table 1)

Table 1

RFCH,OH —2-—+= ReCH,0OMs —B—= R-CH,N,

1 2 3
RF= HCcmFz (1 a)
CF5 (1b)

Reagents and conditions: a) CH3SO,Cl, EisN, EL0, 0 °C
b) NaN,, PEG-6000, DMSO, 110-120 °C

Ent FE (%)
iy R a %&b
1 77 70
2 87 71

XH, BRAU=RZE. NEABAYER, BEEANLERN, &RT—F5
18 ReCHN; IR E B B &Y. 5 EE TAERE X & BAIX B AL &Y R
T T —EHA.

Al



BFI@n AEERALSYHREHAR

F—E SRBITRLSYEH & LR RS- Witig K5

FEEBRNMZREBZ MM RME—HREHAOENESRFED, S HiREX
TEREEHNBOBTR, BRBEHRENRRLDH &R, BIH L,
E2H & MR L FRR AT S Y, CI AT &R Schift W TR H % £ M2 H4
%%[35-38]"

FETHELAMIRRRORBERED, SRT AL EYE —LRTHINNE
WEEMRRLDHHER. BBICNE, ERFAFRLSERINMNAELEERLEY
R REHEAE. B EAVE#— P ARGER AL SRS, BNERARGRES
FR =R BB R Staudiger 2B E 7+ Wittig /Y.

MBS ERECRRKA R LB A LT LURM=FEBERE Staudiger K& UK TE
f.

ReCHMNe 4 PP —IE o RGHNPRY 1+ N, | (3)

NaCHgHz(CF2)sCHaCHaNg + PhgP -2 2% PhyP=NCH,H(CF,){CH,CHN=PPhy  (4)

BAVELBUE YRR, MEN N8 RN FREFZES. RN/
FREEXREN, REGHERZZBABINWAY 5 BATER4g. KPS s R
HE@E %, W Scheme 2

Scheme 2
Et,0
ReNy + — ReN=PPhy
F PPhs rt., 6h
3 s 5
3a; RFHCFzCFzCHg 5a
3b: Rp= CF4CH, 5b

EMNEREDSIE, RIRRBHULEY S SEEER. BARMN. £RKAS
SEAMAGEAANKERN, HL S5 5ENRERN. EERIHKA 5a 7 6a £k



RMVAER, Bt R RMNAM LS 57 6 &£ DMSO. THF. CH.CL fE X EFIN =L 3 A
B8, MRENIEH Toluene M F=#IHIFZ R EAD, Wl: Table2. TRENEH RS
T AR 2 Wittig K NHTHE.

Table 2
CHO
H_bTemp 2CF2CH,
5a 6a 7aa
Table 2 IR H &
Entry solvent Temperature(’C)  Time(day) Yield (%)
1 DMSO 80 3 41.5
2 THF 50 2 538
3 CH.Cl; Lt 3 57.2
4 Toluene 80 3 62.3

HREMENRABEEN S KN, HEFERNYARBREE. ERNMTRF
RESREZABABBRMNENEY. MZHE. AME. BT URERKEEREE.
FrUATER AL &Yt R AW 2K 1873 2. A Table 3 ] LLRBL% F/E (Entry: 1-4 1
8-11), B (Entry: 5, 6, 12, 13), EM& (Eowry: 7, 14) BE5 S HABAEMT ‘
BEERENLED. lﬂﬁﬁﬁ]ﬁﬂiﬁﬂfﬂtﬁw%?ﬁw, L= Y = 2 A R 4R
e

Scheme 3
9 Tolunue
ReN=PPhg + R-C—X —_— ReN=CXR
5 6 80°C 7
R X
5a: Rg=HCF,CF,CH, 6a: R=Ph H
5b: Rg= CF3CH; 6b: R=n-NO,CgHg H
6c: R=n-CH,OCgHg H
6d: R=n-CIC4Hg H
6e: R=C4H3S H
61. R=C,H,;0 H
6g: R=CgHs c



Table 3: WAHI& R,

Entry Ry Time(d) Product Yield" (%)

1 HCF,CF,CH; 2 7aa 61.0

R
=
2 HCF,CF,CH, OzNOCHO 2 ) 7ab 78.7

3 HCF,CF,CH, H3CO_©_CHO 3 Tac 64.4
4  HCFECFCH; CI—@—CHO 2 7ad 65.1

5 HCF,CF,CH, @—CHO 3 Tae 62.3
6 HCF,CF.CH, QCHO 3 Taf 57.6

7 HCE,CF,CH, OCOCI 2 Tag 62.3
CF;CH, @-CHO 2 Tha 413
9 CF;CH; 02NO—CHO 2 7bb 827

1 CFCH, m—@—cm 2 7bd 85.7
12 CF;CH; @—CHO 4 The 29.2

13 CF,CH, Q—CHO 4 Tbf 303

Y B R AR LA EE R

RETHAEMEY 5a, 5b fa, RIN=ZATEMNS CO RN, 4RFIBERIR
THEENRERE MERBHTHRIEZEKILEY 9 (Scheme 4). ENE KA.
BRI AIGE A R B I Bl R R R R R RUR IR ). BT Y BRS CS, KA,
FI @ H BAMMORGERRRE, AERBATS Co, RE—HA=W 9, BILAN
GRMAIPUEARE R, BURAEY Sa HEE CO, (K CS;) REAEMF AL SR

10



BLE ), MERMNPEERRAKE RREME) RARE, —BERERIHS
A TR RS Sa BERMN, WMERBREZERELEY 9 (Scheme 4)

Scheme 4
Etso/r.t.
HCF,CF,CHN=PPhy  + CX, — =22 o HCF,CFCHaN=C=NCH,CF,CF,H
5a 8 9
8a: X=0
8b: X=$

-

{LEYE 5b ol Ll s CO, M1 CS,, B TH™ W A KK, BELFED4gt, —H
KBBER P, @it L Scheme 4 FIRMENTTUHRELEY S 58 HRNMNILZRE
AW F—NidE. Schemes

Scheme 5
HCF,CF,CHoN=PPhy

Cy 5 NSZ

| HEFsCFyCHN=C=0] | HCF,CF,CHN=C=3|

HCF20F20H2N=PPR /CFgCFgCHzNZPPha

HCFQCFp_CHgN:C:NCHQCcmFgH
9

1



BTE RAREBRLADERBHREGA

adBRARREN, AIBEAR—MEREAEETHILEYNEERRZ
—l RMERD, AR EHAEYIRES, FIERBESEAFZE 0°C # CHON
AEFREBABIEAEZPEFOBRERNER=THPEARLED. (eq5

__oT™s 0°CACH,CN OTMS O
>_< + ReSON; >W<0Me + )/U‘OM" (5)

oM
® N NHSO,RE
SO.Re

FAEHMEAEAETHRRES SRR EMBURBA RN, BHERIMNBELEYE
BB BT 58 R AR RO REP= 4 T ik B B 24

FARRASEET 1, 3-BRF MR BRFN S LR RFM ST, X
SEHTANEVMHTEIRZNEET, ILE— BTN FEAYHFEH RR
WIAEYEHEMAEREY, W1, 2, -=HREZENANLETE. ARII%EREIE
FTREAFHRER, BTREFHERRRE— SR EREFAEDSEENER
EHMPLRNAERRS CREARDEXTREEBELSYAERRIREIN 1,2,
3=t B RITME A AR AR AL AYIERRNERTHRERN. RN
Fnfd,

BT ERRER RSP —EREAREFENERE=EAPRERPESR
SMTHES T, BEERTIERERTHFERNB R P EMERIE K MR N E R =T
MERERALEY), SRRABBHRTEZERN. BIBRRNAK, E=FKFHEHR
FinAFEERARE. RIAEFANE LEFRETFENBRENBERTRE 1L 3-
BRF MR . BRITRAAGRFRENEREARNES TR, £RRARMNTTF
g2 BRNXAWTERTHOE, SRURTES. WEIHNHERMNABEETR
ERi&M, BERBEMBEGTRARRERN. RVIERMM.

RIMEENREEM, RENAFERRTMAZ 455CRY. EREM, RNE
FEBRYL BIAIXNEHRRNEA, FHBRAVEANEFEE 45°C T RN 3 RETHR
BRMERERAF AL MERNMREG. E2/540E K6 F b F X5 Pk
RBEAERZE, BRRNMFERT. RITEE£TRE R =H P RIRES MR
HIR R EEA, 45840 Table 4

12



Table 4

Q
0 HF ,CF,CHNH,C.
OCH, Solvent N/,N OCHjz
HCF,CF,CH, N3+ | Temp \ +
|\|j N
CH,CF,CF,H
3 10 11
Table 4 FREBEUEVEAREZBTH 1, 3-BRIFMBERE,
Entry Solvent ~ Temperature Time Yieid"(%) Yie]d*(%)
°C h aa a
1 o-DCB 45 72 23 44
pA THF 40 72 14 21
3 CHCL, r 72 27 31
4 CHCL, 50 24 27 44
5 CH.Cl, 4 72 9 26
6 CH.Cl, 40 24 19 32
PEEAEEN BB

B EERRNBAEREY R4 Table 4 i 11 7 12, @i HilMFRERNT
URESHEEy 11 R, BEAE4Y 12 BLAENFENHARAEEER
MADTHRER A=Y, b TE—PHRE RN 12 R, TEROEA R
KA SRR R BTN NS. W

1iLE9 12 MR RaTsE

13



RELRGARMENERNHEY: CREREEAUSYISHERI0KE 1,
BRI M REAER IS 1. BTFHEY I SREFRBREBTES
FHERERSE A R SEEAENRET LH -MARTRERR, HUARER
ETEEY, ERTERRTHRART A TR AXS—HFRERRNERALE
W As, HRUEY A BTRBBREMERR, FUNKRET(L EETBERTRENLE
W 12. BNEI RPN S TEUESLEY 12 MBS ERAR. FrLlEn
W R HREHENT: Schemes

Scheme 6
0
0
,,Nf‘\ocna
—_ . N
HCcmcm}l 2N3 + | OCH 3 \N
|
CH,CF,CFoH
3 10 11
MeO.C, _

H schift MeO,C.

+N2 HN"‘CHzCFzCFzH
A2

+N2 N“CHQCFzCFzH
Ay

o

ﬁ‘\ocw3

HsCO
HF,CF,CHNH,C 0

N

W

N

H5CO
A; 12
ENHERER, BOA—-RINGERIRRERELSYRN. SRR H5H

14



ENBRNIGRFESHRMN, PERE FHREBRBEARMREG. W Table 5 R 4HH
MR R 6 R ROV IR IR, ERAFAKERB BN EYR=FCERA
Bt AL R KR A B2 R0{L &4 40 Table 5 F Eniry 4, 5. MRNEYHLZ LK
BT RARBETRANEN, AEELTH EMERRERAEMMBRE T, FtRN
HAe =Mk A pedt— 2 R AR EH Y, I Table5 & Entry 3, 6.

Scheme 7
R Ry
B o N"Nj " ReHCHNH,C
ReHC N" R,
3 10 1 12
3a: Rg=HCF,CF, :g:: 21=gginMe
3b: Rg=CF : R=COMe
=3 10c: Ry=CONH,
Table 5 FREB RN EMSHEN KA.
Entry R Alkene  Temperature Time Product Yield® Product Yield®
2 °C h 1 (%) 12 (%)
0
1  HCF(CF, KLOCHG 50 24 1laa 27 12aa 44
0
2 HCFCF, H\ 50 26 1ab 15 12ab 57
0
3 HCFCF, ")LNH2 60 24 llac 33 12ac 0
0
4 CF “)\001-13 50 24 1lba - 12ba 36
0
5 CF, IH\ 50 24 1bb - 12bb 41
0

6 CF, lHLNH2 50 24 1ibe 29 12bc 0

15



AR REBEER .

ERLYENHAEBREMR YN (Table5 Entry: 3, 6) kRN AEH—FL
. MARKEYRRERE R, EAAEALE LEMFHELEES, RIOER
BETHEERAIENRURIZHTFERGHE2, 3 PRHEKEYITIREE
AEH, EE—SF TSP RKEZHN. ATFBET S LMEEEMRESR,
HEF/LAERNMHRIN . RNRIIELETHEERELEYE=MH, EELKR
RBRF—FEY. BTN TREEZHTHE LNRAETEMRETFHEHRE, FaEE
EMIREA RS EHATAZIEEY.

2 N3

BGRTHE 2 L&Y Nac

16



€. , |
AR

BEATSTE 3 1kE4 11ac

BT EARNENBHSR=MKITUABEE —FRN. BRI 11aa . 11ab.
Uba A R ED S AFRIHBRIE RN, SRBENKRALHEEZE ERR B FER SRR
TR R AEIR R BT TT LR R 22 42 i Table 6 Entryl-7, {E.& 4R MMIMERE R
FAEBRBFREAGRHEREHR B TFEEARRN RNARER—F KA Table 6 Entry
8. BRIECEIHSZEAMER AR B FRELEN, WRATEMARKEHER MBS
%, 1 Table6Entry9.

Scheme8
RI

N ! ReH,CHNH,C_ R'

R1 N\ CHC|3
. -

N > _
”/ | 75°C H N\ —

CH,Re

Ry
10 1 12

10a: FI1=002Me 11a: HFHCFQCFg

10b: Ry=COMe 11b: Re=CF,
10c: Ri=CONH, 11a: R,=CO;Me
10d: R1=CN 11b: R'1 =COMe

10e: Ry= -(CHo)3CO-

17



Table 6 =MW S5IEEHHE— 5 RN,

Temperature Time Product Yield'(%)

Entry 10 I °C H 12
[] OCHa
1 HL oo HCFZCFZCHZ—NH 75 3 12am W7
| Ha
N=N
2 HLOC HCcmcmHz—N 75 3  12aba 86
0
OCH3
3 H\OCH CF3CH2 0 75 3 I2baa 79

N=N
4 RK HCF,CF,CHz—N H 75 3 12abb 90

0
CN N=N OCH,3
s 0 HCF,CFCHy—N ) 75 3 12aasd 88
o}
CN N=N
6 [ HCF,CF,CHp—p \)—< 75 3 12abd 83
o)
CN N=N OCH,3
7 [ CFCHzN. 75 3 12bad M
0
0] N=N OCH3
8 IH\NHZ ”CFZCFZCHz-N\)_(O 7 24 12aac  —

o) N=N OCH3

9 @ HCFzCFzCHZ—N\HO 75 24 12ase —

‘HENS

B LI EPTR B R B2 R N YR TRFEAT TS R, &I
REAT A—FAFRAREAEIRRA AL AR BRI R E RS 5EE 10
RNFYE 5, BRIDESYE LIRS SRERTEER. RINBEIIER
RYRMLREERRTERN, ERENAAKBEERN S H I EXLE2ERN. &
IMEELERN =R EBRSHAEEREEFRN. TRBEMER —RIOEZME
ARMY, ERERCTIORE—FRNEZESSY, HE™EAREN Table 7 F/
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Entry 1. 6. BATAKFEERA TR E 5 RN FHLEHZECAEANTEE T
1, 3-BEFMARRNAHEST, AR RBE. XHEHTHRMNE 1, 3-BHRFm,
] fit 5% 2R T2 3R 95 0 45 (8] b BE A B A .

Scheme 9
Enz R, Ra
|
W ReCHNHCH
Rz
ReCHN; Rz
HN, _
N™ "R,
3a 10f: Ry=CO,Et 10a: R{=CO,Me
3b 10b: R{=COMe 12
10d: R,=CN
Table 7 &%) 12 351 &
Entry 3 10 Temperature  Time Product  Yield'(%)
°C h
1 3a 10a 75 3 12afa 21
p 3a 10b 75 3 12afb 30
3 3a ¢ 75 3 12afc 36
4 3b 10a 15 3 12bfa 32
5 3b 10b 75 3 12bfh 28
6 3b 10¢ 75 3 12bfe¢ 4

"EEf

19



E=Ma 1, 2-MEWE (3, 4-d-E=RMAL & YA B &
H 25 Y55 1

HFAhA 1, 2-0RE3F (3, 4-d - E=R MUY EMELM T KBNS, i Bx
M e DB T ERRR. ERRALUEYTEERETHERLEYRTEER
t, MALENSEMTHEARSFL YN LR EFTHRBEEEE. B
WAHRRUSMAHRBNTANE, UARTARNEHASER. ARRBARERX
HHBHAR, KR—EFNEOFLED.

BERT ZEBRAMAREBASUAVENRNEDE, FIR AR %
WEEWIEE R, FREMNERN —ERAXARY LRFNBRLEDY). TR
BAFREE R BRI, NTHBRELEY. WTFX:

@cm NaBH, [LOH YHC! ﬂ\,m

0 0 o)
13
AR FRFHERMALE P, RIEKSBENESATHE BcARTABNESY

FAEBRT R BIE. BRITHERA G S YFEEE DMF MR E SR, RM
FAHEKER R FREDREBEBALY. WF Table 8

Scheme 10
Ry—X * NaNy DMF/nt RaNg

13 14

132:R;=C.,Hs; X=Br
13b:R,=C;H;; X=Br
130:R3=05H50: X=C|
13d:R,=C;5H5S; X=Cl

Table 8 BRI &

Entry 13 Solvent  Temperature Time Product Yield'(%)
°C h 14
1 13a DMF it 48 14a 63
2 13b DMF it 48 14b 40
3 13¢ DMF It 24 14¢ 69




4 13d DMF n 24 14d 78

]

BAVPMAR 1, 2-0ERE (3, 4-d)-E=BMASYNERPIBLMT XETE, ™
H—24&YWEEMTNEAYFELNR. RWENBREEE, BARKMEEYF
H. FURNMBSLEHR—PHATN, FRALAHEZWT EHAWHEERS.

Scheme 11
N,
RsN3 + =R, + IO Cul(1eq.), EtN, THF A=N"T°N
' Ry
14 15 16

14a:R3=C:Hs 153 B,-COOCH,
14b:Ry=C:H;  15p R,=COOEL
14°:H3=C5H50
14d:R3=C5H5S

EEBRMREZEAME ST ESD, RINRAEED KNA=Z2HRAEN,
BRBMNESE K 16a. 16b & . EHLHANMA—RILMN=Z 50, REHEERN
B KEHH. BT Ma. 14b M3 ARIKIFER M EER T RNA T LIET, AAE
[ R A7 AR, BT AR S B ARV KR B R T R, T BRI = Z R0 — SUL R 2
ZBit1T. WEVHF=FMT X Table 9. BT XELEMEARRE=WH R PHE S,
H BRI EIE S B R BT ik,

Table 9 BCE=EMILEDHIHI%.

Entry 14 Solvent  Temperature  Time Product  Yield'(%)
°C h 16
1 14a THF 20 26 16aa 81
2 14b THF 20 26 16ba 75
3 14¢ THF 20 26 16cb 7
4 14d THF 20 26 16db 92
THEH

HABRIHCH B HLEY 16 7 17 FEHEWL T E 4 T R4 Sonogashira Reaction, 55
a1 RRELENEAELPHBHTERRN, RNT2E/ILEY 19. LaW
19 FRAFF R NAE|—RTIRNLM =M 59 20.

21



Scheme 12

R;—N" °N
Re=N"EN _ PACI,(PPhg)z, Cul, KoCOy TN
}=( v =R THF, r.1. or reflur / R4
' R, 4
Rs
16 17 18
16a:R3=C;H; 17a:Rs=t-Bu
1Gb:R3=CaH7 17b:H5=Bu
16¢:R3=C5H50 17C:R5=CH20H
1Gd:R3=C5H55
N,
NaOH, EtOH Ra=NoN Ag,COs, CH,Cly Rs~N" "N
— 0
J  CooH } ¢
Rs Rs
19 : 20

Table 10 1, 2-At8 3 (3, 4-d) -E = E M S S B .

Entry 16 17 Temp%raturc 20 Yield*(%)
1 16a 17a 20 Z0aa 638
2 16a 17b 20 20ab 55.1
3 16a 17¢ 20 20ac 115
4 16b 17a 20 20ba 53.1
5 16b 17 20 20bb 465
6 16b 17c 20 20be 17.6
7 16¢ 17a 20 20ca 462
8 16d 17a 20 20da 464
9 16d 17b 2 20db 58.1
10 16d 17¢ 20 20de 8.5

HEFA R

# LK Table 10 &/1E& 1 20ac. 20be. 20dc FIF=HHE. RATAARERLE sono
gashira BECR MR EEFAMBENS REBBRRAE T EwNH T RAEMz 23
fT. YRBEEMEEHITHRIKBHE L, REHETXEBNEY. FUERT
BT 1, 2-ERE 3 (3, 4-d)-IE = EMA AV BEIR. BATH ZRTIMLEWRT

22



WA, RNEHABNOETEE. RNBEPEREFABEPOTZELEY
PR P R RIS R B LR S TR HEAT T W M Table 11 FRATTLUE ), £ &

T A AN E = E MK S Y) 20ac. 20bc AFMAMAPRREMEE, WHA LA
EHRRERAMBBEEE CELMME).



Table 11
PR PR R EYIR S

WATEH: DUt AR B EERE
BidRE. Bl MDCK (') ARAFHEEE, WEHSNERES EARRKRERE
(CPE).
7 p 2 1
1. WK HBRPRAEE (PR 90-15), EBKRERAREFER (2006.9), —80°C
R

2. HAAE: BAET DMSO RS EMMHE, FREFEME3 %R &8 1MV
B

3, EEXTERZY: REYW (RBY), HLEMRAVERAR H#HS 20050612).

4, PR F%: MDCK LER: 96 FLIBFFIR, B 5% COy 37°C 33% 24 Hit. MDCK
40 A F R # 107 (10 48 TCIDso), 37°C 'RH 2 MBS B, 250
ANFARBELY. WRENBAMARSER, 37°C #3536 M, WRLER, IR
CPE, W H&HRATERFLENEIKE (ICs).

@

AL R
e R TCso (ug / mi) HABT A
1Csp (g / ml) SI
20aa 288.67 -
20ac 577.35 192.45 3.00
20ab 333.33
20ba 120.19 -
20bc 480.75 146.23 3.29
20bb 33333
20da 5342
20dc 160.25 - -
20db 160.25
20ca 192.45
RBY 384.0 0.97 395.9
i*:

(FRP “-" RREKERALHERBEAKB PHREEL,
TCyw: HYFIAHIRE; 1Cop: BYTRH L FANHARA: S0 BHMY, SIsTCsx/1Cs00



SN RE

ARV EEFRTHHA ReCHN; HERERELEVNERERN. XEBK
AR R AT AL R RERENEY ReCHN; SZERBR M, R 55
BEUEY R SY, UERSERLSUHREMA. CHASFENEEE
T —RFUH R BLHIER 1, 2-MRH [3, 4-d) - =B A Y.

B, N=WZ®E. WERMEAEEER, BT/UERRNRMEMRT &N
RECH:N; HI B BB AL ED.

nowon SESIL ponow —LETERC now

Re = CF,, HCF,CF,

BE, RIAEANFEREZBBL SV RARTHA.

— BREEBEWAY ReCHN; BT, HURERTMLAY RCHN: B = KRR E
CBHERTERRN, HETERBLELESY. BERSOERENLEMRERSR
-Witting R N HIB TR EY. HRRR, AREYREHENEBE, FURABRER
REBIERMA Y. BLRFEFRNMAN, BARENERLEY. AN YRNED
g, RNAREERILED.

ReN, + PPhy B0 ReN=PPh,
rt, 6h-
9 Tolunue
ReN=PPh, + R-C—X ReN=CXR
80°C

=, BHABR AN EY ReCHN; 5HRI RN EZRFRABANMREET, R
Ri= a =M AR EHTY. BIARR, SRNAZEEHT, =Hwa=28E,
HREMHHE AR EASHRETERN, REAEET. HREONELSERET
EEARO TR ERATE, LEBM, RERMAET. BR, LA HEEAH
ERPATREANREFRABRSN, EFRMRANEANERT. FE=MmkbiS5H5s
DL EFRBTEMEE— TR,



N.__R Ry

Ry cHl NJ’ ' ReH,CHNH,C
RECHoNg 4+ II/ =2 N . HN
N

50C
ReHoC 3
. R'
N 1 R
ReH,CHNH,C_ R
R, N”j CHCl Friz=Te
r ¥ " > H—N
I | 75°C A
CH,R: N

Ry

=\ 1, 2-MREIF (3, - -E= R EWE K. EEKTEMEHT, UELEH Cul
ER RMAREF, THF A, EuN AR, SRLEY RN, KA ICl =A%
AEZEBTHITRNY, REBIHMMAE=AMLEY. BMRE=FEMA Sonogashira KN
) SR E-1EZ R M-4- R TR, 2KMEHRENBE LT AgCo: AT
LR, 4R — AT, 2-w 3 [3, - -E =AML A Y. HA
B, A EGN #ICL B (M K BR80T R B KK BRI &4 FRE. TR, 3%
BAR. EhERMLEYEHE SR,

N,
RN, + =R, + IC Cul(leq.), EtsN, THF HS‘N:_N:
R,
N,
N Hg_N N
RN "N » =R, PACH(PPhg),, Cul, K,C0y =
)=< THF, r4, or reflur R,
" R,
Rs
N,
Hs_N ‘N
NaOH, EtOH Ry-N N Ag;CO3, CHoCly _

26



Staudiger X
e

ReCH,N=PPh, ZZWHGRL
Rp=HCF,CF5,CF,
ReCH,OH AeCHNy—
1, -BRFMER R % N
RFH2C'N N ——

="

=

R _NeNa_ gy, — 4
X ¥ I1C1,Cul EN, THF

__R
R, —

- - *N Sonogashira/x i

A T

A-N N
NaQH,EtOH 3N Ag.CO, Ra—N °N
—— H4 —
) o]
Rs Rs

BXE4RER

RFCH.N=CXR

R,
ReHC—Y Ry
HN-N
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ik & M— K &
&5 A=) TR ey
Taa Q=NCHZCF20F2H 7ab ozN—©—=NCHZCF20F2H
Tac Haco—©——=NCH20FZCF2H 7ad CI—@—=NCHZCFZCF2H
Tae @__ 7af 7\
S —=NCH,CF,CFoH o —NCH,CF,CFoH
Tag @ijCHchZCFgH 7ba @—*:NCHZCF;,,
Cl
7bb 02N4©_=NCH20F3 7he HQCO_Q_'zNCHgCFa
7bd Tbe
CI—©—=NGH20F3 ©—<NGHZCF3
Tbt b
é}—:m(mz(m3 & Q_':NCHchs
o cl
. Nz
92a | HF,CF,CH,CN=C=NCH,CF,CF,H | llaa HOFJCF2CHp N o
OCHj,
11ab N= 1 N=
2 HCFQCFZCHZ_N\/'LfO ac HOF,CFaCHa | o
NHa
11be N=N 12aa OCH,4
CFscHz_N\)\(o o 0
HCF,CF,CHoNHCH, X |
NH, 2UF2CH; 2HN‘N OCHs




12ab 12ba OCH3
0 0 o 0
HCF,CFCHoNHCH, X | CF3CH,NHCH, >
HN-N HN-f)  OCHs
12b
b o (o} 12aba o o
CF3CHNHCH HCF2CF,CHNHCH,Y |
-N OCH
HN-N HN-N 3
12aad OCH, 12abd
0 0 CN
HCF,CFaCHoNHCH, X T CN HCF,CF,CHoNHCH, X |
HN-N HN-N
12bad o OCH, 12afa OYOC'?HS
CFacHZNHCHMCN HCF,CF,CH,;NHCH
/ OC,H5
HN-N HN o
N
o
HaCO
12afb Oy OC2Hs 12afd OYOCZHS
HCF,CF,CH,NHCH OC,Hs HCF ;CF ,CHNHCH OC.H,
HN HN
0
A .u;.i o
o} CN
12bfa O OC,Hs 12bfb OCyHs
CF3CH,NHCH O CFaCHNHCH ©
Hh‘l 0OCoHs HN OC.H5
N= N=
o] 0
HaCO
0 N:
CF3CH,NHCH © N0
N0
HN OC,Hs
N-_
CN




20ab NN 20ac N
=Nz0 N0
N0 N 0
HO
20ba PV 20bb >\N_N.-N
— o r———
N_0 -0
20bc >‘N'N:N 20ca WNN"N
O r——
“N=0
HO
20da WN’N*N 20db WN-N*N
s ?e s ~
\-0
20d¢




£ B OB 2

'H NMR A Bruker AM-300(300 MHz)® BRI 2, LA TMS H W4,
CDCl; 5, CD;COCD; fE##: "F NMR ¥/ Bruker AM-300(282 MHz) %! i 3t
wACME, Ll CFCl; Asbks, AR 45K Shimadzu IR-440 A
Perkin-Elmer 983 BYZLALIENIIE, WkRE&RAMIEE, BAERRARL
WERE: MS(EDER HPS989A &R {HiE: GC-MS A Finnigan MD800 X!
FERIE; JCEAHTH lalian Carlo-Erba 1106 &A1 Perkin-Elmer 2400CHN !
AESTE: FELEYNES. BRBRRE.

WRFTREND, NAMRERSRIT, U_XFEAERA, FTaig
PEREE. NN-_FREPREKBEAETREREEEHS. —SFHTAL
PR EH SR .

F—HD BB ALSURIE K

WEY 1 HH%-

RECH,OH —1—29——2:?&20 ReCH,OMs
1 2

HAEAE: 0 ReCH,OH (30 mmol), Et;N (33 mmol), Et,0 25 ml) TREIE,
HE TP, T RHEEEHM CHS0,Cl (33 mmol), HinyEEEHE=
B2 h. AZBRRMNEBZSRE S, MAKK, BHESHER 74
FHH, AVAELHIMH 10% 358, BRI NaHCO, KE#, Mgtk T
7K MgSO, T8, WMIERZERG, WEKBHAE RFCH0Ms.

HEY 2a
HCF,CFCH,OMs
2,2,3,3-tetrafluoropropyl methanesulfonate (2a)
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Colorless liquid; b.p.; 180 °C (16 mmHg).

'H NMR (CDCls) d 3.13 (s, 3H), 4.56 (tt, J; = 1 Hz, J» = 13 Hz, 2H), 5.96 (it, J; = 4
Hz, J, = 53 Hz, 1H).

1F NMR (CDCl;) d -137.69 (d, 2F), -124.02—-123.92 (m, 2F)

HEY 2b

CF3CH,OMs

2,2,2-trifluoroethyl methanesulfonate (2b)

Colorless liquid; b.p.; 97-99 °C (35 mmHg).

'H NMR (CDCl3) d 3.15 (s, 3H), 4.54 (q, J = 8 Hz, 2H).
°F NMR (CDCl;) d -74.08 (t, J = 8 Hz, 3F).

DMSO, PEG-6000

110-120 °C
2 3

RrCH,OMs + NaN3; ReCH,N4

SLANEEME, 1 RrFCH,OMs, NaNs, PEG-6000 (BE/Rtb = 1:1.5:0.1), DMSO T &7
Fh, MRE 110°C KB, PF#BREZERNRES. BRUEEAKKT, AZ
MR, &AM, Hamedhkiks, TK MgSO, TH. BREZE, &Y
Bl /8 ReCHoN;.

e 3a

HCF,CF;CHaN,

3-azido-1,1,2,2-tetrafluoropropane (3a)

Colorless liquid; b.p.; 81-82°C.

IR 1110; 2117 cm’™.

"H NMR (CDCl3) d 3.71 (t, J = 14 Hz, 2H), 5.90 (tt, J, = 4 Hz, J, = 53 Hz, 1H).
°F NMR (CDCly) d -137.39 (4, 2F), -121.15—-121.04 (m, 2F).

MS: m/z (%) 158 (M*, 6), 130 (2), 101 (47), 51 (100).

Anal. Calcd for C3HaFyNs: C, 22.94; H, 1.93; N, 26.75; F, 48.38.

k72



Found: C, 22.77; H, 1.90; N, 26.37; F, 48.44.

54 3b

CF3CH,N;

2-azido-1,1,1-triflvoroethane (3b)

Colorless liquid; b.p.; 54-55°C.

'H NMR (CDCl;) d 3.68 (q, J = 8 Hz, 2H).
F NMR (CDCl) d -72.12 (t,J = 8 Hz, 3F).

B BRESFLSDN RN

F—F FRBRIANLETRHE L RE - Witing RN

&Y 5 BYA R
Et,0
ReN3 + PPhy T Len ReN=PPh,
3 4 5
3a: Re=HCF,CF,CH; 5a
3b: Re= CF30H2 5b

MEERE: ¥ PPh ¥ T 100mL EtO 1, HE RCH.N, T ELO 1, IKKIB4
HTERERMBER, FMEEERNEEEBAEZERN, RN 8 P EEIER
N, REBEHRBHOBENES. HmER 99%, fAHBEESRBE=Y 95%.

5a
HCFzCFzCH2N3

N-(2,2,3,3-tetrafluoro-propyl)-iminophosphoranes (5a)

Colorless solid; m.p.; 110-111 °C.

IR (KBr) (cm™): 2825;1143; 1098.

'H NMR (CDCl3) d 3.54 (q,J = 14.0 Hz, 2 H), 6.34 (1 H, tt, J; = 6.0 Hz, J> = 54.0 Hz,
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H-C), 7.41-7.67 (15 H, m, Ar).

%F NMR (CDCls) d ~142.06 (d, Jr = 5.4 Hz, 2F), ~124.79 (m, 2F).
MS: m/z (%) 391 (M", 7). 390 (10), 290 (100), 262 (10), 183 (20).
Anal. Calcd. for Cy1H;sF4NP: C, 64.45; H, 4.64; N, 3.58, P,7.91.
Found: C, 64.59; H, 4.72: N, 3.37; P, 8.04.

5b

CF3CH;Ns,

N-(2,2,2-trifluoro-ethyl)-iminophosphoranes (5b)

Colorless solid; m.p.; 155-156 °C.

IR (KBr) (cm™): 2840; 1439; 1130.

'H NMR (CDCl;) d 3.571(qd, J; = 10.0 Hz, J> = 22.0 Hz, 2 H), 7.421-7.702 (m, 15
H).

®F NMR (CDCl3) d-73.51 (t, J= 100 Hz 3 F).

MS: m/z (%) 359 (M, 23), 358 (49), 290 (100), 262 (22), 183 (34).
Anal. Calcd. for CyH7F3NP: C, 66.85; H, 4.77; N, 3.90, P,8.62.
Found: C, 66.91; H, 4.82; N, 3.75; P, 8.60.

WED T HER

fl Tolunue
ReN=PPhy + R-C—X ReN=CXR

5 6 80°C 7

R X
5a: Rp=HCF,CF,CH, 6a: R=Ph H
5b: Rg= CF5CH, 6b: R=n-NO;CgHg H
6c: R:n-CH;,OCsHG H
6d: H=n-C|CsH5 H'
6e: R=C4H3S H
6f: R=C,H30 H
69: H=CBH5 cl

HAVEEE. FRHL REN=PPh; SO B B 2 Tolunue 4%, E A RCOX. &
¥ RS 80°C KW 3 R, TLCBBRNEL K. REREEN, BHE



CRHIERKRY). BHEREHE, BREEEECK, B3R~ 7. EE
BWRAALEY 1.

Benzylidene-(2,2,3,3-tetrafluoro-propyl)-amine (7aa)
Colorless liquid. b.p.; 66-68 °C (16mmHg).
IR (KBr) (cm™): 1651; 1582; 1453; 1105; 1038; 1 829; 757; 693.
'H NMR (CDCL) d 4.09 (1, J = 13.6 Hz, 2 H), 6.07 (tt, J; = 5.4 Hz, J, = 53.4 Hz, 1 H),
7.40-7.51 (m, 3 H), 7.74-7.77 (m, 2 H), 8.34 (s, 1 H),
°F NMR (CDCl3) d-139. 75 (d, Jgr = 43.71 Hz, 2 F), -122.25 (m, 2 F).
MS: m/z (%) 219 (M*, 13), 200 (3), 142 (1), 118 (73), 91 (100), 77 (13), 51 (27).
Anal. Caled. for CioHgF4N: C, 54.80; H, 4.14; N, 6.39.
Found: C, 54.67; H, 4.07; N, 6.17.

&4 Tab

02N—©—=NCH20F20F2H
(4-Nitro-benzylidene)-(2,23,3-tetrafluoro-propyl)-amine (7ab)

Colorless liquid. b.p.; 86-89 °C (18mmHg).

IR (KBr) (cm™): 1650; 1604; 1527; 1352; 1188; 856; 746; 703.

'H NMR (CDCls) d 4.16 (¢, J = 14.1 Hz, 2 H), 6.05 (it, J; = 4.8 Hz, J, = 53.4 Hz, 1 H),
7.94 (d,J = 8.4 Hz, 2 H), 8.29 (d.J = 8.1 Hz, 2 H), 8.44 (s, 1 H).

YF NMR (CDCl3) d -139.47 (d, Jep = 49.68 Hz, 2 F), -122.25 (m, 2 F).

MS: m/z (%) 265 (M", 6), 264 (M", 4), 248 (5), 217 (6), 163 (100), 117 (94), 51 (38).
Anal. Caled. for CioHgF4N202: C, 45.46; H, 3.05; N, 10.60.

Found: C, 45.86; H, 2.92; N, 10.67.

&Y Tac

HacO—Q—CNCHZCFZCFQH
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(4-Methoxy-benzylidene)-(2.2,3,3-tetrafluoro-propyl)-amine (7ac)

Colorless liquid. b.p.; 73-75 °C (17mmHg).

IR (KBr) (cm™): 1652; 1607; 1515; 1258; 1168; 1107; 1040; 831; 701; 678.

'"H NMR (CDCl3) d 3.86 s, 3 H), 4.06 (t,J=14.1 Hz, 2 H), 6.06 (tt,J; = 5.7Hz, J> =
53.4Hz,1H), 6.94 (d,J =9.0Hz, 2H), 7.70 (d,J = 8.7 Hz, 2 H), 8.26 (s, 1 H).

F NMR (CDCl3) d -139.62 (d, Jpr = 5.1 Hz, 2 F), -122.61 (m, 2 F).

MS: m/z (%) 249(M", 26), 230 (2), 148 (42), 121 (100), 51 (24).

Anal, Caled. for C;iHi FaNO: C, 53.02; H, 4.45; N, 5.62.

Found: C, 53.05; H, 5.45; N, 4.44,

e Tad

CI‘Q—':NCHZCFzCFZH

(4-Chloro-benzylidene)-(2,2,3,3-tetrafluoro-propyl)-amine(7ad)

Colorless liquid. b.p.; 60-63 °C (18mmHg).

IR (KBr) (cm'): 1652; 1597; 1573; 1186; 1110; 1040; 828; 749; 679.

'H NMR (CDCl) d 4.09 (t, J = 12.9 Hz, 2 H), 6.05 (tt, J; = 3.9 Hz, J = 53.4 Hz, 1 H),
7.42(d,J = 10.8 Hz, 2 H), 7.70 (d,J = 6.6 Hz, 2 H), 8.30 (s, 1 H).

°F NMR (CDCl3) d -139.47 (d, Jzr = 43.98 Hz, 2 F), -122.25 (m, 2 F).

MS: m/z (%) 253 (M", 13), 234 (2), 218 (2), 152 (73), 125 (100), 51 (33).

Anal. Caled. for CioHgF4NCl: C, 47.36; H, 3.18; N, 5.52.

Found: C, 47.74; H, 3.18, N, 5.71.

&Y Tae

@—=NCH2CF20F2H

S
(2,2,3,3-Tetrafluoro-propyl)-thiophen-2-ylmethylene-amine (7ae)

Colorless liquid. b.p.; 63-65 °C (14mmHg).

IR (KBr) (cm™): 1640; 1433; 1184; 1107; 1047; 833; 763; 717.

'H NMR (CDCl3) d 4.05 (g, J = 12.3 Hz, 2 H), 6.04 (tt, J; = 5.4 Hz, J, = 54 Hz, 1 H),
7.10(q,J = 3.6 Hz, 1 H), 7.39 (d,J = 3.6 Hz, 1 H), 7.48 (4, J = 4.8 Hz, 1 H), 8.43 (s,
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1H).
F NMR (CDCl3) 8 ~139. 84 (d, Jgr = 45.90 Hz, 2 F), -122.55 (m, 2 F).
MS: m/z (%) 225(M", 14), 206 (2), 124 (56), 110 (6), 97 (100), 51 (28).
Anal. Calcd. for CsH;FyNS: C, 42.67; H, 3.13; N, 6.22.

Found: C, 42.84; H, 3.14; N, 6.12

64 Taf

@—=NCH20FZCF2H

O
Furan-2-ylmethylene-(2,2,3,3-tetrafluoro-propyl)-amine (7af)

Colorless liquid. b.p.; 56-60°C, 13mmHg.

IR (KBr) (cm™): 1660, 1486, 1275, 1103, 1039, 836, 755, 695.

H NMR (CDCl3) d 4.07 (q, J = 12.6 Hz, 2 H), 6.04 (it, J; = 5.4 Hz, J> = 54 Hz, 1 H),
6.52 (q,J = 1.5 Hz, 1 H), 6.8 (d, J = 3.6 Hz, 1 H), 7.57 (d,J = 0.9 Hz, 1 H), 8.140 (s,
1H).

®F NMR (CDCl3) d-139. 42 (d, Jgr = 5.1 Hz, 2 F), -122.22 (m, 2 F).

MS: m/z (%) 209 (M*, 14), 190 (3), 108 (100), 101 (2), 81 (88), 51 (43).

Anal, Caled. for CsH7E,NO: C, 45.94; H, 3.37: N, 6.70.

Found: C, 45.90; H, 3.37; N, 6.50.

&Y Tag
O—FNCH2CF2CF2H
c

N-(2,2,3,3-Tetrafluoro-propyl)-benzimidoylcholride (7ag)
Colorless liquid. b.p.; 65-67 °C (14mmHg).
IR (KBr) (cm™): 1666; 1449; 1190; 1104; 1035; 910; 833; 783; 688,
H NMR (CDCls) d 4.16(t, J = 13.5 Hz, 2 H), 6.09 (11, J, = 4.8 Hz, J = 53.4 Hz, 1 H),
7.25-7.54 (m, 3 H), 7.99- 8.02 (m, 2 H).
F NMR (CDCl) d -139.04 (m, 2 F), -121.81 (m, 2 F).
MS: m/z (%) 254 (M*, 12), 234 (2), 218 (100), 124 (1), 77 (27), 51 (50).
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Anal, Calcd. for CioHsF4N>O4: C, 47.36; H, 3.18; N, 5.52.
Found: C, 47.42; H, 3.29; N, 5.46,

.54 Tha

Q_:NCHQCFa

Benzylidene-(2,2,2-trifluoro-ethyl)-amine (7ba)

Colorless liquid. b.p.; 65-66 °C (15mmHg).

IR (KBr) (cm™): 1651; 1583; 1265; 1140; 1044; 828; 756; 670.

'H NMR (CDCl3) d 4.12 (g, J = 9.1 Hz, 2 H), 7.40-7.51 (m, 3 H), 7.77-7.80 (m, 2 H),
8.35(s,1H).

BC NMR (CDCl3) d 61.60, 122.74, 126.40, 128.65, 128.75, 129.03, 131.73, 135.14,
166.85.

YF NMR (CDCl5) 8 —70.87 (1, Jer = 9.0 Hz, 3 F).

MS: m/z (%) 187(M*, 26), 118 (67). 110 (6), 91 (100), 83 (17), 77 (26), 51 (29).
HRMS calcd. for CoHgNF;:187.0609;

Found:187.0616,

1L44 Tob

02N—©—'=NCHZCF3

(4-Nitro-benzylidene)-(2,2,2-trifluoro-ethyl)-amine (7bb)
Colorless liguid. b.p.; 81-83 °C (17mmHg).
IR (KBr) (cm"): 1650; 1524; 1345; 1155; 1043; 846; 737; 670, 557.
'H NMR (CDCl3) d 4.19 (q, J = 7.5 Hz, 2 H), 7.98 (d, J = 8.7 Hz, 2 H), 8.31 (1, =
8.4 Hz, 2 H), 8.45 (s, 1 H).
F NMR (CDCls) d-70.69 (t, Jpr = 9.0 Hz, 3 F).
MS: m/z (%) 232 (M, 33), 213 (1), 185 (15), 163 (100), 136 (18), 110 (15), 83 (31).
Anal. Caled. for CoH7F3N,0,: C, 46.56; H, 3.04; N, 12.07.
Found: C, 47.09; H, 3.20; N, 11.78.
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HEY) The

H300—©—=NCHZCF3

(4-Methoxy-benzylidene)-(2,2,2-trifluoro-ethyl)-amine (7bc)

Colorless liquid. b.p.; 70-71°C (16mmHg).

IR (KBr) (cm™): 1650; 1606; 1515; 1259; 1141; 1110; 1049; 836; 671.

'H NMR (CDCl;) d 3.86 (s, 3 H), 4.08 (t, J = 9.6 Hz, 2 H), 6.94 (d, J = 8.1 Hz, 2 H),
7.73(d,J = 8.1 Hz, 2 H), 8.27 (s, 1 H).

F NMR (CDCl;) d-70.96 (m, 3 F).

MS: m/z (%) 217 (M", 64), 198 (2), 148 (41), 121 (100), 83 (11), 51 (18B).

Anal. Caled. for CioHi0F3NO: C, 55.30; H, 4.64; N, 6.45.

Found: C, 55.47; H, 4.63: N, 6.51.

&% Tod

cu—@—:ucmcpa

(4-Chloro-benzylidene)-(2,2,2-trifluoro-ethyl}-amine (7bd)

Colorless liquid. b.p.; 59-60 °C (15mmHg).

IR (KBr) (cm™): 1653; 1597; 1492; 1278; 1143; 1048; 834; 670; 573.

'H NMR (CDCl;) d 4.12 (g, J = 8.1 Hz, 2 H), 7.42 (1, J = 6.9 Hz, 2 H), 774 (.7 =69
Hz, 2 H), 8.31 (s, 1 H).

°F NMR (CDCl;) d-70.86 (t, Jer = 9.3 Hz, 3 F).

MS: m/z (%) 221 (M*, 54), 186 (1), 152 (69), 125 (100), 110 (10), 102 (8), 89 (29),
75 (28), 41 (5).

Anal. Calcd. for CoH7FaNCI: C, 48.78; H, 3.18; N, 6.32.

Found: C, 48.81; H, 3.25; N, 6.19.

L&Y The

@—=NCH20F3

S
Thiophen-2-ylmethylene-(2,2,2-trifluoro-ethyl)-amine (7be)

Colorless liquid. b.p.; 54-57 °C (15mmHg).
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IR (KBr) (cm™): 1640; 1434; 1264; 1150; 1051; 845; 714.
'H NMR (CDCl3) d 4.09 (g, J = 9.0 Hz, 2 H), 7.10 (1, J = 4.2 Hz, 1 H), 7.41 (d, ] =
3.3 Hz, 1 H), 7.49 (d,J = 5.1 Hz, 1 H), 8.44 (s, 1 H).
C NMR (CDCls) d 61.24, 122.58, 127.56, 130.61, 132.28, 146.67, 159.86.
"F NMR (CDCls) d-70.86 {t, Jpr = 9.0 Hz, 3 F).
MS: m/z (%) 193 (M*, 45), 174 (1), 110 (14), 97(100), 83 (26), 69 (22), 51 (7).
HRMS caled. for C;HNF;NS: 193.0173;
Found:193.0175.

ey of

[L'zNCHchg

)
Furan-2-ylmethylene-(2,2,2-trifluoro-ethyl)-amine (7bf)

Colorless liquid. b.p.; 50-52°C (15mmHg).

IR (KBr) (cm™): 1651; 1485; 1265; 1142; 1046; 845; 754; 678.

'"H NMR (CDCl;) d 4.08 (9, = 9.3 Hz, 2 H), 6.52 (t, / = 1.8 Hz, 1 H), 6.90 (d, J =
3.3 Hz, 1H),7.58 (s, 1 H), 8.15 (s, 1 H).

F NMR (CDCl;) d ~70.84 (t, Jer = 9.0 Hz, 3 F).

BC NMR (CDCls) d 61.24, 112.14, 116.29, 122.54, 126,22, 129.89, 145.83, 150.68,
154.89,

MS: m/z (%) 177 (M", 45), 108 (100), 97 (19), 94 (13), 83 (50), 70 (52), 51 (22).
HRMS calcd. for C;HgNF;NO:177.0401;

Found:177.0400.

&Y Thg
O—FNCHECFa
Cl
N-(2,2,2-Trifluoro-ethyl)-benzimidoyl chloride (7bg)
Colorless liquid. b.p.; 59-62 °C (14mmHg).
IR (KBr) (cm™): 1668; 1582; 1449; 1288; 1131; 911; 840; 767; 688.



"H NMR (CDCL;) d 4.18 (g, J = 9.3 Hz, 2 H), 7.41-7.53 (m, 3 H), 8.03- 8.06 (m, 2 H).
E NMR (CDCl;) d-71.00 (t, Jp¢ =10.7 Hz, 3 F).

MS: m/z (%) 221 (M, 1), 186 (100), 146 (3), 104 (41), 89 (4), 77 (24).

Anal. Caled. for CHyF3N: C, 48.78; H, 3.18: N, 6.32.

Found: C, 48.88; H, 3.19; N, 6.30.

&Y 9 HI15 R
Ets0/r.t.
HCF,CFCHoN=PPh;  + CX, ——22 = HCF,CFCHN=C=NCH,CF,CF,H
5a 8 9
8a: X=0
8b: X=5

BARRIE: AW SaQmmol)EFF 20mLELO G, EFETFEA CO54%, H
HEEFEER, TLC BERNERL. HEHSE (PEEA = 10:1), BB~
9,

e

HF CF,CH;CN=C=NCH,CF>CF,H

N,N-difluoroalkylated carbodiimide (9)

Colorless liquid.

IR (KBr) (cm™): 3593; 2951; 2164; 1106.

'H NMR (CDCl3) d 3.80 (t, J = 14.0 Hz, 4 H), 5.90 (tt, J; = 4.0 Hz, J, = 53 Hz, 2 H).
F NMR (CDCL) 8 -137. 63 (d, Jrr = 53.0 Hz, 4 F), -122.32 (t, Jzr = 14.0 Hz, 4 F).
MS: m/z (%) 270 (M, 7), 251 (9), 169 (100), 51 (25).

Anal. Calcd. for C;HsFsNy: C, 31.13; H, 2.24; N, 10.37.

Found: C, 31.13; H, 2.34; N, 10.38.
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RE fUnEBRNEVEHER RN

WaY 11 M 12 &K
R Ry
R cHel N”Nj ' ReH,CHNHC
e A e i
ReH2C N™ g,
3 10 11 12
3a: Rp=HCF,CF, :g:: 21=(c::8§nMe
3b: Re=CF P hHy= e
P 10c: Ry=CONH,

HENEE. BERAYIHHEZ 10 MARRKEA, BMA CHCLERAARE
50°C.TLC BRERR MY, 24h BEEERM. MIEREBR, T2V (Ank: 28
Z8E=20:1; 10:1). B/EEY 11 f112.

&%) 11aa

—

=N
HCF,CF,CH,— N o

OCH,
1-(2,2,3,3-Tetrafluoro-propyl)-4,5-dihydro-1H-[1,2,3]triazole-4-carboxylic acid methl
ester (11aa)

Pale yellow liquid

IR: 2096; 1694; 1444; 1361; 1104; 832 cm™.

'H NMR (CDCl): d = 1.63 (s, 1 H), 3.09 (t,J = 14.4 Hz, 2 H), 3.64 (s, 3H), 3.72 (s, 3
H), 5.89 (tt,J, = 4.8 Hz, J>= 54 Hz, 1 H).

5F NMR (CDCls): d = -139.07 (d, Jgr = 54.2 Hz, 2 F), -122.06 (m, 2 F).

MS (ESI): m/z (%) 244.0 (M*+1),

HRMS (ESI) Caled for C;HeN30,FsNa*: 266.0527.

Found: C;HsN30;F; Na*': 266.05231.

BCNMR: d = 44.72, 47.17, 52.42, 77.25, 109.53, 112.84, 165.45.

42



&4 11ab

,N’-'N
HCFECFZCHZ_N\)\fO

1-{1-(2,2,3,3-Tetrafluoro-propyl)-4,5-dihydro-1H-[ 1,2,3]triazole-4-yl]-ethanone
(11ab) .

Pale yellow liquid;

IR: 2084; 1651; 1370; 1195; 963; 839 cm™.

'H NMR (CDCl3): d 1.75 (s, 1 H), 2.67 (5, 3 H), 3.13 (1, J = 12.9 Hz, 2 H), 3.72 (s, 3
H), 5.95 (tt, J; = 4.5 Hz, J.= 53.4 Hz, 1 H).

F NMR (CDCl;): d-139.07 (d, Jz¢ = 54.1 Hz, 2 F), -122.08 (m, 2 F).

MS (EI): m/z (%) 228 (M*+1, 3), 227 (1), 156 (4), 144 (15), 101 (2), 51 (20), 43
(100) .

HRMS (EI) Calcd for C7HsN;F,0: 227.0681.

Found: 199.0620 (M-N,).

BC NMR: d = 25.44, 44.26, 47.39, 66.21, 77.11, 112.86, 191,12,

& 11ac

’N: N
HCF5CF,CHy—N o

NH,
1-(2,2,3,3-Tetrafluoro-propyl)-4,5-dihydro-1H-[1,2,3]triazole-4-carboxylic acid amide
(11ac)

White solid: m.p.; 75-76 °C

IR: 1656; 1485; 1243; 1078; 1058; 910 cm™.

'H NMR (CDCl;): d 3.45-3.62 (m, 2 H), 4.06 (dd, /;= 14.1 Hz, J»= 29.1 Hz, 1 H),
4.38 (dd, J,= 15.3 Hz, J, = 29.7 Hz, 1 H), 5.09 (t, J = 12.0 Hz, 1 H), 5.71 (tt, J, = 1.2
Hz,J;=53.6 Hz, 1 H), 5.79 (s, 1 H), 6.49 (s, 1 H).

F NMR (CDCls): d -139.07 (dd, J; = 10.2 Hz, Jo= 53.3 Hz, 2 F), -119.05 (t, Jsr =
14.7Hz, 2 F).

MS (EI): n/z (%) 201.0 (M*-Ny, 8), 184 (14), 158 (8), 142 (15), 115 (4), 59 (92), 51
(82), 44 (100).
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Anal. Caled for CsHsgN4F40: C, 31.59; H, 3.53; N, 24.56.
Found: C, 31.95; H, 3.73; N, 24.29.

&4 11be
N-_"N

CFscHz—h’I\)\(o

NH,
1-(2,2,2-Trifluoro-ethyl)-4,5-dihydro-1H-{1,2,3| Triazole-4-carboxylic acid amide
(11be)

_White solid: m.p.; 89-91 °C.
IR: 1660; 1495; 1405; 1313; 1060; 958; 919 cm™.
'H NMR (CDCls): d 3.44-3.63 (m, 2 H), 4.05 (dd, J, = 8.7 Hz, Ja= 17.1 Hz, 1 H),
4.37 (dd, J; = 9.0 Hz, J,=15.3 Hz, 1 H), 5.51 (s, 1 H), 6.53 (s, 1 H).

°F NMR (CDCly): ¢ -70.64 (t, Jer = 9.3 Hz, 3 F).

MS (El): m/z (%) 169 (M*- Ny, 2), 152 (15), 85 (24), 69 (10), 59 (100), 44 (89), 42
(93).
Anal. Calcd for CsH7N,F20: C, 30.62; H, 3.60; N, 28.57.
Found: C, 30.85; H, 3.66: N, 28.09.

&% 12aa
OCH,

0

HCF,CF,CH,NHCH.
2CF2CH; CZHN"’“ OCH,

0

5-[(2,2,3,3-Tetrafluoro-propylamino)-methyl]-4,5-dihydro-1H-pyrazole-3,5-dicarboxy
lic acid dimethy] ester (12aa)

White solid: m.p.; 57-59 C.

IR: 3617; 3311; 1742; 1658; 1568; 1439; 1251; 1090; 951 cm™.

'H NMR (CDCly): d 1.53 (s, 1 H), 2.95-3.37 (m, 6 H), 3.79 (s, 3 H), 3.83 (s, 3 H),
5.87(tt,J;=4.2 Hz, J,=51.9 Hz, 1 H), 6.85 (s, 1 H).

F NMR (CDCly): d-138.26 (dd, J; = 33.8 Hz, J; = 20.6 Hz, 2 F), -121.73 (m, 2 F).
MS (EI): m/z (%) 330 (M*+1, 3), 186 (25), 144 (100), 101 (51), 59 (29), 51 (15), 44
(15).



Anal. Caled for CyyH sN3F404: C, 40.13; H, 4.59; N, 12.76.
Found: C, 40.22; H, 4.43; N, 12.77.

H.EY) 12ab

o 0
HCF2CF,CHNHOH, X T

HN~
1-{5-Acetyl-3-[(2,2,3,3-tetrafluoro-propylamino)-methyt]-3,4-dihydro-2H-pyrazol-3-

yl}-cthanone (12ab)

Colorless liquid;

IR: 3645; 3315; 1714; 1679; 1554; 1421; 1244; 1100; 948 cm™.

H NMR (CDCls): d 1.52 (s, 1 H), 2.18 (5, 3 H), 2.29 (5, 3 H), 2.64-3.22 (m, 6 H) 5.78
(tt,J, =3.6 Hz, J;= 53.4 Hz, 1 H), 6.99 (s, 1 H).

F NMR (CDCly): d -137.44 (dd, J, = 27.9 Hz, J> = 25.4 Hz, 2 F), -121.15 (m, 2 F).
MS (ESI): m/z (%) 298 (M*+H).

Anal. Calcd for CH;sF4N302: C, 44.45; H, 5.09; N, 14.14.

Found: C, 44.56; H, 5.18; N, 14.07.

L &% 12ba

OCH

0
CF3CH,NHCH,

HN~N  OCHa

5-[(2,2,2-Trifluoro-ethylamino)-methyl]-4,5-dihydro-1H-pyrazole-3,5-dicarbox ylic
acid dimethyl ester (12ba)

White solid: m.p.; 64-65 *C.

IR: 3672; 3376; 1729; 1722; 1575; 1449; 1254; 1132; 1094 cm™,

'H NMR (CDCl): d 1.58 (s, 1 H), 2.79-3.36 (m, 6 H), 3.79 (s, 3 H), 3.84 (5, 3 H),
6.85 (s, 1 H).

F NMR (CDCls): d -72.03 (t, Jrr = 7.53 Hz, 3 F).

MS (EI): m/z (%) 296 (M*-1, 1), 170 (47), 144 (75), 110 (49), 85 (5), 57 (3), 43 (100).
Anal. Calcd for C1oH1sN3F304: C, 40.41; H, 4.75; N, 14.14.

Found: C, 40.46; H, 4.53; N, 14.13.
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1t&% 12bb

)
CF3CHaNHCH,

HN-N
1-{5-Acetyl-5-[(2,2,2-trifluoro-ethylamino)-methyl]-4,5-dihydro-LH-pyrazol-3-yl }-et

hanone (12bb)

White solid: m.p.; 67-69 °C.

IR: 3677; 3429; 1714; 1665; 1387; 1261; 1017; 949; 915 cm™.

'H NMR (CDCly): d 1.59 (s, 1 H), 2.25 (s, 3 H), 2.41 (s, 3 H), 2.64-3.33 (m, 6 H),
7.04 (s, 1 H).

’F NMR (CDCly): d-71.99 (1, Jzr = 9.0 Hz, 3 F).

MS (ED): m/z (%) 266 (M*+1, 1), 222 (3), 154 (38), 111 (32), 85 (6), 43 (100).

Anal. Calcd for CgHyaN3 F305: C, 45.28; H, 5.32; N, 15.84,

Found: C, 45.74; H, 5.25; N, 15.68.

a 12 &
HI
Ny ReH2CHNH,C_ R
R N CHCl
+ - o

i N - W

CH,R¢ N

Ry

10 11 12
10a: R,=CO,Me 11a: Re=HCF,CF,
10b: Ry=COMe 11b: Re=CF;
10c: R;=CONH; 11a: R',=CO,Me
10d: Ry=CN 11b: A, =COMe

10e: Ry = -(CH,)3CO-

RAERIE: 04512 10 LAY 11 2 HMARBE CHCL M RNRM, it
BZE75°CHH, TLCHRBRN. RN 3h ERNRE. REREEER, B
o CAms: 2MZRE=251:10:1), BI{LEY 12.

&%) 12aba

0{(\,_4"
F
HCF,CF2CHoNHCH, ’k OCH,

HN
5-Acetyl-3-[(2,2,3,3-tetrafluoro-propylamino)-methyl]-4,5-dihydro-1H-pyrazole-3-car
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boxylic acid methyl ester (12aba)

Colorless liquid;

IR: 3673; 3336; 1716; 1575; 1448; 1354; 1263; 1102; 836 cm™.

'H NMR (CDCl5): d 1.59 (s, 1 H), 2.27 (s, 3 H), 2.72-3.28 (m, 6 H), 3.86 (s, 3 H),
5.84 (tt,.J; = 3.6 Hz,J;=53.4 Hz, 1 H), 7.01 (s, 1 H).

'F NMR (CDCls): d -137.44 (dd, J; = 36.7 Hz, J, = 53.0 Hz, 2 F), -121.18 (m, 2F),
MS (E@): m/z (%) 314 (M*+1, 8), 170 (64), 144 (79), 110 (50), 51 (22), 43 (100).
HRMS. Calcd for Cy;HsN;O3F4Na*!: 336.0055.

Found: 336.09418.

C NMR: d 14.13, 25.27, 30.18, 38.70, 52.39, 53.68, 77.28, 114.07, 141.76, 162.25,
207.59.

k&Y 12aad
OCHg
)
HCcmFZCHzNHCIZ&(\IV— CN
HN-N

5-Cyano-3-[(2,2,3,3-tetrafluoro-propylamino}-methyl]-3,4-dihydro-2H-pyrazole-3-car
boxylic acid methyl ester (12aad)

White solid: m.p.; 60-62 2C.

IR: 3668; 3349; 1741; 1554; 1439; 1324; 1106; 834 cm™",

'H NMR (CDCl): d 1.46 (s, 1 H), 2.86-3.24 (m, 6 H), 3.75 (s, 3 H), 5.79 (tt, J; = 3.6
Hz,J,=53.4 Hz, 1 H), 6.86 (s, 1 H).

F NMR (CDC): d -137.61(dd, J; = 21.2 Hz, J, = 53.6 Hz, 2 F), -121.23 (m, 2 F).
MS (ESI): m/z (%) 297 (M*+ HY),

HRMS(ESI) Caled for CioH;3N,0-F4*: 297.0970.

Found: 297.0969.

C NMR: d 10.52, 20.70, 25.34, 29.68, 40.13, 48.64, 53.36, 77.17, 113.72, 123.11,
206.60.
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&4 12abd

0
HCFZCFZCHZNHC:S(W' CN

HN-N
3-Acetyl-5-[(2,2,3,3-tetrafluoro-propylamino)-methyl]-4,5-dihydro-1H-pyrazole-3-car

bonitrile (12abd)
Colorless liquid;

IR: 3674; 3341; 1717; 1647; 1555; 1485; 1103; 912; 830 cm™.

'H NMR: d 1.57 (s, 1 H), 2.28 (s, 3 H), 2.75-3.27 (m, 6 H), 5.83 (it, J; = 3.6 Hz, J,=
53.9 Hz, 1H), 7.11 (s, 1 H).

’F NMR (CDCls): d -137.04 (dd, J; = 20.6 Hz,J; = 53.6 Hz, 2 F), -121.18 (m, 2 F).
MS (ESD): m/z (%) 281 (M*+H").

HRMS(EST) Caled for CyoH;2NOF: 280.0945,

Found: 262.0842(M-H;0).

3C NMR (CDCL;): d 40.19, 48.55, 53.47, 54.09, 73.14, 77.05, 113.58, 124.45,
172.27.

&) 12bad
OCHj

0
CF4CH,NHCH, »—CN
HN-N

5-Cyano-3-[(2,2,2-trifluoro-ethylamino)-methyl]-3,4-dihydro-2H-pyrazole-3-carboxyl
ic acid methyl ester (12bad)

Colorless liquid;

IR: 3643; 3352; 1743; 1551; 1442; 1275; 1149; 973; 834 cm’™.

"H NMR (CDCl3): d 1.43 (s, 1 H), 2.92-3.30 (m, 6 H), 3.82 (s, 3 H), 6.96 (s, 1 H).

YF NMR (CDCls): d-72.00 (m, 3 F).

MS (ESI): m/z(%) 265 (M'+H").

HRMS(ESI) Calcd for CoHi,NaF30;": 265.0011.

Found: 265.0907.

BC NMR: d 10.28, 18.64, 29.70, 31.79, 40.11, 50.69, 53.28, 73.13; 77.06, 113.62,
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124.44, 172.23,

HEY 12 MERK
R
E ? Ry Bz
R W ReCHoNHCH
ReCH,N3 2 R,
HN, _
N” "R,
3a 10f: R2=002Et 10a: R1=002M9
3b 10b: Ry=COMe 12
10d: H1=CN

HARME: BEENLEY I mmo)MAR|RMME, H CHClL(S mLAERHR.
JEEMARRE 10(2.4 mmol), HEHEEEZ 50°C. TLC SRR N, 24h J5 RN
2 R o 4 R R E 2, T8 CHCL(S mLB#BE S, ZEMAERE 10 (2.4
mmol). HAFARBRE 75 °CHF. TLC PR, KM 3 h RMYRELERM. B
EREBR, HEF Ak Z828E=10:1) BIkEY 12.

&Y 12afa
Os_OC;Hs
HCF,CF,CHNHCH o
HN
Nx °
8]
H,CO

5-[Ethoxycarbonyl-(2,2,3,3-tetrafluoro-propylamino)-methyl]4,5-dihydro-1H-pyrazo
le-3,5-dicarboxylic acid 5-ethyl ester 3-methyl ester (12afa)

Colorless liquid; »

IR: 3359; 2987; 1738; 1689; 1476; 1374; 1109; 1027cm™,

'H NMR (CDCls): d 1.26-1.68 (m, 6 H), 2.00-2.27 (m, 1 H), 2.93-3.61 (m, 5 H), 3.88
(s, 3H), 4.07-4.17 (m, 4 H), 5.87 (m, 1H), 6.95, 7.12 (2 s, 1 H).

F NMR (CDCL): d -122.67 (m, 2 F), -1378.87 (m, 2 F).

MS (ESI): m/z(%) 416 (M*+H").

HRMS Anal. Calcd for C;sHzNaF4Os: C, 43.38; H, 5.10; N, 10.12.

Found: C, 43.44; H, 5.28; N, 10.16

49



A& 12afb
OsOCoHs5
HCF,CF,CHNHCH

H
N

OC,Hs
o

o
5-Acetyl-3-[ethoxycarbonyl-(2,2,3,3-tetrafluoro-propylamino)-methyl]-3,4-dihydro-2
H-pyrazole-3-carboxylic acid ethyl ester (12afb)

Colorless liquid;

IR: 3346; 2985; 1730; 1669; 1563; 1446; 1253; 1101, 952; 831 cm™,

'H NMR (CDCly): d 1.21-1.42 (m, 6 H), 1.88-2.35 (m, 1 H), 2.88 (s, 3 H), 2.91-3.60
{(m, 5 H), 4.09-4.31 (m, 4 H), 5.99 (m, 1 H), 6.95, 7.12 (2 5, 1 H).

F NMR (CDCl): d -122.69 (m, 2 F), -138.78 (m, 2 F).

MS (ED): m/z (%) 400 (M*+1, 2), 298 (2), 217 (10), 188 (33), 167 (1), 137 (21), 51
{16), 43 (100).

HRMS Anal. Calcd for C;sHz;NaF4Os: C, 45.11; H, 5.30; N, 10.12.

Found: C, 45.48; H, 5.46; N, 10.04.

LAY 12afd
" 0y OC:Hs
HCF ,CF ,CH;NHCH

Hy
N~
CN

OCzHs
0

5-Cyano-3-[ethoxycarbonyl-(2,2,3,3-tetrafluoro-propylamino)-methyl]-3,4-dihydro-2
H-pyrazole-3-carboxylic acid ethyl ester (12afd)

Colorless liquid;

IR: 3343; 2926; 1736; 1555; 1467; 1370; 1260; 1020, 859; 831 cm™.

'H NMR (CDCls): d 1.15-1.30 (m, 6 H), 1.91-2.22 (m, 1 H), 2.96-3.60 (m, 5 H),
4.12-4.23 (m, 4 H), 5.97 (m, 1H), 6.95, 7.12 (2 s, 1 H).

°F NMR (CDCls): d -121.87 (m, 2 F), -137.64 (m, 2 F).

MS (EI): m/z (%) 383 (M*+1, 6), 309 (4), 281 (16), 188 (100), 142 (85), 115 (5), 51
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(38).

HRMS Caled for C4H gNyF4O4: 382.1311.

Found: 309.0975(M-COOC,Hs).

BC NMR: d 14.11, 29.37, 30.32, 41.16, 48.11, 62.24, 64.13, 77.49, 109.76, 113.49,
124.52, 133.89, 170.65.

i

&Y 12bfa
Oy _0OCoHs
CF3CHoNHCH 0
HI\! OCH;
N=
@)

H,CO
5-[Ethoxycarbonyl-(2,2,2-trifluoro-ethylamino)-methyl]-4,5-dihydro-1H-pyrazole-3,5
-dicarboxylic acid 5-ethyl ester 3-methyl ester (12bfa)

Colorless liquid;

IR: 3357; 2987; 1738; 1518; 1448; 1404; 1270; 1129, 954; 860 cm™.

'"H NMR (CDCls): d 1.21-1.37 (m, 6 H), 2.11-2.41 (m, 1 H), 3.00-3.71 (m, 5 H), 3.84
(d,J = 1.5 Hz), 6.88, 7.06 (25, 1 H). '

9F NMR (CDCL): d -72.57 (m, 3 F).

MS (ED: m/z (%) 384 (M*+1, 6), 352 (3), 211 (15), 156 (100), 110 (56), 101 (6), 83
(18), 69 (7).

HRMS Calcd for Cy4HpoN3F304: 383.1316.

Found: 352.1120(M-OCHj3).

BC NMR: d 13.90, 22.65, 39.18, 49.85, 52.27, 65.18, 74.40, 77.12, 123.17, 143.12,

162.15, 171.22.
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HE Y 1261b

Oy -OC2Hs
CF3CHoNHCH O

HN OC,Hs
N=
o)

5-Acetyl-3-[ethoxycarbonyl-(2,2,2-trifluoro-ethylamino)-methyl]-3,4-dihydro-2H-pyr
az‘ole-3-carboxylic acid ethyl ester (12bfb)
Colorless liquid;
IR: 3352; 2925; 1736; 1670; 1562; 1406; 1272; 1149, 858; 671 cm™.
'"H NMR (CDCls): d 1.25-1.33 (m, 6 H), 1.91-2.22 (m, 1 H), 2.42 (s, 3 H), 3.19-3.69
(m, 5 H), 4.17-4.26 (m, 4 H), 6.95,7.12 (2 s, 1 H).
°F NMR (CDCL): d -72.99 (m, 3 F).
MS (EI): m/z (%) 368 (M*+1, 2), 185 (9), 156 (29), 188 (100), 137 (32), 110 (19), 43
(100). |
HRMS Anal.Calcd.for C;4HxN3F;0s: C, 45.78; H, 5.49; N, 11.44.
Found: C, 46.22; H, 5.79; N, 11.04.

&4 12bfd

0Oy OC2Hs
CF3CH,NHCH O

HN OC,H5
N=
CN

5-Cyano-3-[ethoxycarbonyl-(2,2,2-trifluoro-cthylamino)-methyl]-3,4-dihydro-2H-pyr
azole-3-carboxylic acid ethyl ester (12bfd)
Colorless liquid;
IR: 3354; 2986; 2226; 1739; 1557; 1471; 1370; 1273; 1021; 954; 859; 837 cm™.
'H NMR (CDCl3): d 1.19-1.30 (m, 6 H), 2.03-2.32 (m, 1 H), 3.00-3.63 (m, 5 H),
4.11-4.24 (m, 4 H), 6.97, 7.20 (s, 1 H).
SF NMR (CDCls): d -72.62 (m, 3 F).
MS (EI): m/z (%) 351 (M*+1, 5), 249 (4), 203 (4), 184 (27), 156 (100), 110 (69), 69
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(6).

HRMS Caled for Cy3H;:N.F30,: 350.1216.

Found: 249.0875(M-CF;N;H.,).

C NMR: d 13.94, 14.11, 29.66, 41.06, 41.42, 49.46, 50.36, 62.42, 63.70, 74.08,
77.49, 113.17, 126.82, 170.87.

FE=4r 1, 2-mtm (3, 4-d-E =R AWM
TR R 2y s 1

BEUAY 14 BHI&
Ry—X + NaN DMF/rt R3N3
13 14

13a:R;=C,H5;, X=Br
13b:R3=C3H,; X=Br
13¢:R3=C;5Hs0; X=Cl
13d:R3=C5H;S; X=ClI

HARIEE. X 13(100 mmol) A R DMF #48, fEES. BA
BRLH(10 mmol)y TRV A RS . EBEHBAE, KM 20h EERE, KBKE
R, FHEVME, BRedKER. FEXE.

- EY 14a
/\N3

Azido-cthane(14a)

Colorless liquid; b.p.;48-50°C. :
'H NMR (CDCls): d 1.27 (1, J = 2.1 Hz, 3 H), 3.31 (g, Ji= 6.9 Hz, J,= 5.7 Hz , 2 H)
MS (ED): m/z (%) 71 (M, 62), 70 (15), 69 (28), 57 (100), 56 (20), 43 (85), 41 (36).

44 14b
L

2-Azido-propane(14b)
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Colorless liquid; b.p.; 52-53°C

'H NMR (CDCL): d 1.25 (d,J = 6.0 Hz, 6 H), 3.62 (m, 1 H)
MS (ED): m/z (%) 85 (M", 24), 70 (28), 69 (46), 57 (95), 55 (57), 43 (100), 41 (68).

59 14c
O

o M
2-Azidomethyl-furan (14¢)

Black liquid; b.p.; 68-70°C (16mmHg)
'H NMR (CDCl): d 3.46 s, 2 H), 6.28 (s, 1 H), 6.40 (s, 1 H)
MS (ED): m/z (%) 85 (M*, 24), 70 (28), 69 (46), 57 (95), 55 (57), 43 (100), 41 (68).

a9 14d

/

(D
2-Azidomethyl-thiophene (14d)

Colorless liquid; b.p.; 75-80°C (20 mmHg)

'H NMR (CDCI3): d5.85 (s, 2 H), 7.00 (d, J = 3.6 Hz, 1 H), 7.16 (d,J = 3.0 Hz, 1 H),
736 (d,J = 5.1 Hz, 1 H)

MS (EL): m/z (%) 139 (M", 16), 110 (21), 111 (9), 97 (100), 58 (16), 57 (10), 53 (13),
45 (35).

EY 16 1A Rk:
IN\
ReNa + =R, + iCl Cul(leq.), EL;N, THF R—N N
I R,
14 15 16

14a:R;=C;H; 153 R,=COOCH,

14b:R3=C3H;  45p R,=COOE!

14¢:R;=CsH;0

14d:R3=05H5S

BARE. DAKEAESEFHEET, BREEPHKEXMA Cul (leq). BE
AP RN; (leq.). AHRMFEE (leq.). THF. ICl ((leq.). =ZME Et:N (1.1eq)
(iF: RN=ZHEH R FAE, BE = ZEMMABENSaLEHTR,
=7y, RMENAEREA, WRNTTLESR Cul BRSRETRNMEF.
REEKKBEETMAZ S, TRRM 200 (F: MHERSAMZHT, Cul B

HEZRGRY. BAE: BREAEBEZEERERT GhRYETHREERE
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BEB), REBRZBENERM. BEREITRE Lk, RERLEER%E
A RPIAXEZRPE, FEEITH, AR HER S,
BRENEY, BIGERMRERZERN, BB ENERY (KRR
A—EFE, RIFFAGME: CBOR=415 51,

1L &Y 16aa
N

<N /N
/  COOCH,

1- Ethyl-5-iodo-1H-{1,2,3]triazole-4-carboxylic acid methyl ester (16aa)

'H NMR (CDCls): d 1.51 (m, 3 H), 3.92 (m, 3 H), 4.46 (m, 2 H).

&Y 16ba
N.
D
N
,>/kcoom-|3
5-Iodo-1-isopropyl-1H-[1,2,3]triazole-4-carboxylic acid methyl ester (16ba)
'H NMR (CDCls): d 1.59 (m, 6 H), 3.90 (m, 3 H), 4.81 (m, 1 H).

451 16ch

/ \ N.
COOCH,CH,

|
1- Furan-2-ylmethyl-5-iodo-1H-[1,2,3]triazole-4-carboxylic acid ethyl ester (16cb)
"H NMR (CDCls): d 1.43 (t, J = 7.2 Hz, 3 H), 442 (dd, J 1= 7.2 Hz, J = 144 Hz, 2
H), 5.66 (s, 2 H), 6.36 (s, 1 H), 6.46 (s, 1 H), 7.39 (s, 1 H).

&4 16db

& Ne N
S N }';k
I COOCH,CH,

5-Iodo-1-thiophen-2-ylmethyl-1H-[1,2,3]triazole-4-carboxylic acid ethyl ester (16db)
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'"H NMR (CDCls): d 1.43 (m, 3 H), 4.45 (m, 2 H), 5.83 (s, 2 H), 7.03 (s, 1 H), 7.14 (s,
1H), 7.36 (s, 1 H).

&4 20 B& 7K
N R —N'N"N
Rs~N" °N ¢ =R PdClx(PPhg)p, Cul, K,CO5 N\
= THF, r.t. or reflux R,
" R, 4
16 17 R 18
168:R3=02H5 173:n5=t'BU
16b:H3=CgH7 17b:H5=BU
1 GC:R3=05H50 17¢c: R5=CH20H
16d:Ry=C.H-S
N N,
NaOH, EtOH Rs—N" °N AgzCO3, CH,Cl, R;~=N °N
— o]
/ COOH \ d
RS Rs
19 20

RBRE: TATEBRVRFHEMET, RRMESKKMA R & &SR3k
i (MARE=Z2WEY. PICIPPh;), (5 mmol%). Cul (5 mmol%).
K;COs(1.5eq.). THF FiKimtib &40(2eq.), FERABIFEY T RMBT, TLC
BREREEFERRETE. FAE: MERFPRE LR, HREELE
BEREER, EENSENABIERK~Y. BHERTYETIE, IEs
HEK(10eq.), ZEiRHH2 b, FLE: NEBEBAKT LdRMHEP, A
RAZHEYE, ZMZREENR, FIABAEKERE TR, g8, mEREER
BB E K=Y, BRI KE=HET _EP5, MA AgCO; E#(0.1eq),
FRAHIH. REGRELEREAEY, BHREERZEN GRS B
ARET=Y.
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6-tert-Butyl-1-ethyl-1H-pyrano[3,4-d][ 1,2,3]triazol-4-one (20aa)
Colorless solid;

IR: 3110; 2979; 1739; 1618; 1463; 1364; 1110; 1041; 1009; 951cm™.

'H NMR (CDCls): d 1.35 (s, 9 H), 1.64 (m, 3 H), 4.53 (m, 2 H), 6.35 (s, 1 H).

MS (ED): m/z (%) 221 (M, 56), 206 (50), 164 (28), 108 (100), 96 (38), 68 (46), 52
(41), 41 (41).

Anal. Caled for CyyHysNaO2: C, 59.71; H, 6.83; N, 18.99,

Found: C, 59.84; H, 6.73; N, 19.13.

1t &4 20ab

N
~~N N

=N\-0

N0

6-Butyl-1-ethyl-1H-pyrano[3,4-d][1,2,3]triazol-4-one (20ab)

Colorless solid; ‘

IR: 3338; 3074; 1747; 1620; 1467; 136é; 1165; 1094; 992; 966cm™,

'H NMR (CDCl;): d 0.96 (t,J = 7.2 Hz, 3 H), 1.40 (qq, J; = 7.2 Hz,J, = 14.4 Hz, 2 H),
1.61 (t,J =7.2Hz, 3 H), 1.71 (tt,J; = 7.5 Hz, J, = 15.6 Hz, 3 H) , 2.61 (t,J = 7.8 Hz,
2 H), 4.50(q,J; =7.2 Hz,J, = 14.7 Hz, 2 H), 6.30 (s, 1 H).

MS (EI): m/z (%) 221 (M*, 48), 206 (48), 185 (4), 179 (100), 164 (19), 69 (49), 57
(46), 52 (4).

Anal. Caled for C;;H;sN1O2: C, 59.71; H, 6.83; N, 18.99.

Found: C, 59.90; H, 6.84; N, 18.87.
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1k &4 20ac

N.
~N N
= Ne=0
N0
H
1- Ethyl-6-hydroxymethyl-1H-pyrano[3.4-d][1,2,3]triazol-4-one (20ac)

Colorless solid;

IR: 3666; 3561; 1760; 1631; 1435; 1376; 1095; 962; 828cm’™.

'H NMR (CDCly): d 1.62 (t, J = 7.5 Hz, 3 H), 2.45 (t,J = 6.3 Hz,1 H), 1.71 (g, J; =
7.2 Hz, J; = 14.7Hz, 2 H), 4.61 (d,J = 1.2 Hz, 2 H), 6.72 (s, 1 H).

MS (ED): m/z (%) 195 (M*, 16), 180 (26), 154 (24), 143 (26), 141 (25), 74 (100), 62
(28), 41 (19).

Anal. Caled for CsHgN3Os: C, 49.23; H, 4.65; N, 21.53,

Found: C, 49.53; H, 5.14; N, 21.05.

547 20ba
N.
)\N- *N

N0

o

6-tert-Butyl-1-isopropyl-1H-pyrano[3,4-d][ 1,2,3]triazol-4-one (20ba)
Colorless solid;

IR: 3331; 3111; 2978; 1745; 1619; 1471; 1390; 1091; 1070; 994; 951cm™.,
'H NMR (CDCL): d 1.35 (s, 9 H), 1.70 (t, J = 2.1 Hz, 6 H), 4.83 (t, J = 6.6 Hz, 1 H),

6.32 (s, 1 H).

MS (EI): m/z (%) 235 (M*, 24), 220 (61), 201 (4), 91 (36), 71 (38), 68 (53), 57 (90),
43 (87), 41 (100).
Anal. Calcd for CHy7N3Oz: C, 61.26; H, 7.28; N, 17.86.

Found: C, 61.73; H, 7.53; N, 18.20,

1% 20bb
N.
“N=0

Ly

6-Butyl-1-isopropyl-1H-pyrano(3,4-d]{1,2,3]triazol 4-cne (20bb)
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Colorless solid;
IR: 3082; 2958; 1741; 1622; 11568; 1326; 1151; 1099; 1072; 975cm™.
'H NMR (CDCl): d 0.96 (1, J = 6.9 Hz, 3 H), 1.40 (qq, J; = 7.5 Hz, J, = 14.4 Hz, 2 H),
1.70 (m, 8 H), 2.60 (t, J = 7.5 Hz, 2 H), 4.83 (m, 1 H), 6.32 (s, 1 H).
MS (EI): m/z (%) 235 (M*, 36), 220 (100), 206 (1), 192 (48), 164 (17), 80 (41), 68
(23), 43 (46), 41 (50). '
Anal. Calcd for Cy,H;7N;02: C, 61.26; H, 7.28; N, 17.86.
Found: C, 61.36; H, 7.22; N, 17.84.

L&) 20bc

)‘N’N’N

T N\=0
\-0
H:
6-Hydroxymethyl-1-isopropyl-1H-pyrano[3,4-d}{1,2,3]triazol-4-one (20bc)
Colorless solid;

IR: 3647; 3427; 1765; 1630; 1455; 1365; 1092; 965; 804cm™.

'H NMR (CDCL): d 1.71 (d, J = 5.1 Hz, 6 H), 2.39 (t, J = 5.4 Hz, 1 H), 4.60 (d, J =
5.1Hz, 2 H), 4.88 (1, J= 6.3 Hz, 1 H), 6.72 (s, 1 H).

MS (EL): m/z (%) 209 (M*, 35), 194 (100), 138 (22), 80 (26), 68 (76), 52 (26), 43 (75),
41 (65).

Anal, Caled for CoH;yN3Os: C, 51.67; H, 5.30; N, 20.09.

Found: C, 52.12; H, 5.33; N, 19.69.

154 20ca

\-0

6-tert-Butyl-1-furan-2-ylmethyl-1H-pyrano[3.4-d]f1.2.3]triazol-4-one (20ca)
Colorless solid;

IR: 3382; 3118; 2972; 1770; 1614; 1577; 1272; 1118; 1081; 994; 954cm’™.
H NMR (CDCl;): d 1.31 (s, 9 H), 5.68 (s, 2 H), 6.28 (s, 1 H), 6.43 (d,J = 2.1 Hz, 1
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H), 6.53 (d,J = 3.6 Hz, 1 H), 7.44 (d, J = 2.1 Hz, 1 H).

MS (EI): m/z (%) 273 (M, 5), 202 (6), 82 (6), 81 (100), 57 (6), 53 (16), 51 (4), 41
©).

Anal. Calcd for Ci4H;sNsOx: C, 61.53; H, 5.53; N, 15.38.

Found: C, 61.37; H, 5.54; N, 15.21.

&Y 20da

S ==N_-0
\-0

6-tert-Butyl-1-thiophen-2-ylmethyl-1H-pyrano[3,4-d][1,2,3]triazol-4-one (20da)
Colorless solid;

IR: 3433; 2971; 1765; 1613; 1577; 1364; 1118; 1081; 993; 954cm™.
'H NMR (CDCls): d 1.31 (s, 9 H), 5.85 (s, 2 H), 6.19 (s, 1 H), 7.03 (t, J = 3.6 Hz, 1 H),

7.16 (d,J =3.0 Hz, 1 H, 7.35 (d,J = 5.1 Hz, 1 H).
MS (EI): m/z (%) 289 (M, 7), 260 (8), 98 (7), 97 (100), 57 (8), 53 (9), 45 (8), 41 (6).
Anal. Caled for Ci4HysN30,S: C, 58.11; H, 5.23; N, 14.52.

Found: C, 57.86; H, 5.28; N, 14.19.

{£4 41 20db

S =N\ O
N0

6-Butyl-1-thiophen-2-ylmethyl-1H-pyrano[3,4-d][1,2,3]triazol-4-one (20db)

Colorless solid;

IR: 3626; 2959; 1755; 1621; 1574; 1434; 1162; 1102; 990; 853cm™.

"H NMR (CDCl3): d 0.94 (t,J = 5.4 Hz, 3 H), 1.40 (qq,J; = 6.9 Hz,J, = 14.4 Hz, 2 H),
1.65 (tt,J; = 8.7 Hz,J; = 12.9 Hz, 2 H), 2.55 (t, / = 7.8 Hz, 2 H), 5.84 (s, 2 H), 6.17 (s,
1H),7.02(,J =3.0Hz,1H),7.14(d,/=3.3Hz,1H), 7.36 (d,J = 1.2 Hz, 1 H).

MS (EI): m/z (%) 289 (M, 7), 260 (10), 233 (2), 190 (6), 98 (7), 97 (100), 57 (7), 53
(9), 41 (6).

Anal. Calcd for C14H,5N;0,S: C, 58.11; H, 5.23; N, 14.52.



Found: C, 57.96; H, 5.29; N, 14.46.

&%) 20de

.N: N

3~
S =N=0
o3
HO

6-Hydroxymethyl-1-thiophen-2-ylmethyl-1H-pyrano[3,4-d][1,2,3]triazol-4-one
(20dc)

Colorless solid;

IR: 3627; 3317; 1755; 1574; 1456; 1360; 1098; 997; 833cm™.

'"H NMR (CDCls): d 2.22 (t,J = 6.0 Hz, 1 H), 4.54 (d, J = 4.8 Hz, 2 H), 5.86 (s, 1 H),
6.57(s, 1H),7.02(t,J=1.2Hz, 1 H),7.15(d,J =5.4 Hz, 1 H), 7.36 (3,J = 1.2 Hz, 1
H).

MS (EI): m/z (%) 263 (M", 7), 234 (9), 193 (5), 98 (B), 97 (100), 69 (12), 53 (12), 45
(12).

Anal. Caled for C;1HgN;0;38: C, 50.18; H, 3.45; N, 15.96.

Found: C, 50.38; H, 3.54; N, 15.82.
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