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SCD (Liquid Chromatography-Single Crystal Diffraction) | 5% #exr L7=, LC Tt L 7=
BE DBy % | AT D5 AR L DI S, W o (2 HLE I XS i 2
79 FETH D, EBRICHWD CS 1E, a7 A bligh & TPT (2,4,6-tris(4-pyridyl)-1,3,5-
triazine) DEETZALN HIFHIL D BEEEEDOHFE R TH Y . Z ORHEIE 2002, 2004 41T
WEINTWD D, BEIRRIZIE, TPT @ nitrobenzene / methanol ¥Ai & Znl, ® methanol
VR DURIRHE BB K D85 B [(ZnXa)s(TPT)2-x(solvent) ], 234F H 4% (Fig. 7).
e S T T e s ST T S S S S E S S S EEmE =SS Em ==

, g T — SN

SHEZEERFMFE

> ZnXe (X =Cl or I)/ methanol

hlorof; C [(ZnX,)(TPT
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(X=Clor]

T. R. Ramadhar, S.-L. Zheng, Y.—S. Chen, J. Clardy Chem. Commun. 2015, 57, 11252-11255.
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ﬁ----------------------------------'
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ZIVE TICRMT SRR ICB W T, 3B O Bl i &2 LB & L7\ X SIS AR AT I RS
EAR Y VB C LD | IR T OB RAE 3 TGN 2 A T, R RRErDE A
K OMER; . RHPIRIRICER T 5 N LR O#EHR EITEbn TWD T rR 7 +— L&
HEEMRAT LT & 2 A, a7 +— N0 F OREMRIT TIIBE PRI 2 2 F D71
R 4+ —=NGFPFEL, A nn A v X 7 EII U &3 5 R 22 Bl M A3 e
Wtz (Fig. 10, 11),
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7 KWFED B )M O
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T2 L2 T U BN ERZ, & TS TN OB B D72 AR
S EEIRICEETE D HIENRLETH ST, 2072, KV /INSReLAEARA Ny
TG A DT 2 ARSI IS L7 O S E=E TR LHH CSiETh b, A
WFFEIE, FEBRIR F 72138 IR 712 K 2 G b iE & AV 7o o0 FaBilkds K O I TR i 14
ZHESL L. I DI ZOFIELFE A QOEGOMEREICHET T 2ESITEL TS
ZEEAME LTV, AFETIE, £TV ROIERIRA R MK E ROV ERS A
Ny TREOBEERFT Lz, S 512, VEIOBEZRRICB LS E, ERRS T TIIR
W RDF DRI TZT A b 3 ORRE el AT, £ LT, RERICEREK S
S OBEEE R Ulc, MEE LT, 7V RBOERRS T2 HWT, K57 Tl
LM IINE TITHITNETCH T X Moy L OHFS b TV, SR MyF LT
A Nt OIS K B 5 1Rk ds L OISR EIC DWW TRET L7, B CSD
ICRODFLVENRORA My T LT A~ Z o adte VAERRS T %Ak
L. 2ORA RN F RV LA M yFOa%EE2 B L. GB—5), WRIgn
07z /)= NVERTD ERT A~ Al 36-VrsunT hT VU D AL
By EELT A~ X CBRIAEEW X AL CS IBIC oW TG L (BB ),
F7o. ZOBRRGT XV RD ZALERE I RRESE L OBE LS OB JAZR
REEMICE L72R A N CTh D 2 & 2T DICEBERZIT - 7o (B =5) &K%,
REEMEEIE S ~DIS A Z B L, 76k D CS TIIWEE T h - 7o KIEHEA I & 0ok
EFEBTL120, ETKGABHFOMY AL EMRE L2 LA2RT (GBEUE) (Fig. 12),
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W Z OSBRI, FFED T A by AR IRAITE AT AR X Ry F a2 VD
RA M- A MEEAERIZHEDW R R FBRISH TE S 9 ZAEARA F-F A b
bF %GR LI b DT, AR Nyt LA My FOMFEREOER AR L LTS 7,
ZOMFERIL, R—/EEFRNICHEET D 2 2H 5 WIEENUL EDA A b L Tz
W TIZ Lo TR SN D REEMEME TH 5 Y, b O TIIKERH G WAL
%N U CHELEMEL TS ), L 2AT, A My 2 LT A5 o /E
(I, WRIE B OREERRHT. 255705 D5y BE7R & ORgRe & B L TRy b5, fdh
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R FRERINTEY, T a—AREE/ GG E DT A Moy Ok - 7Bk
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S. Kulprathipanja and J. A.
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H.-C. Zhou ef al. Chem. Rev. A. . Cooper ef al. Nat.
2012, 112, 869, Chem. 2013, 5, 276.

Inorganic zeolites Metal-organic framework Organic cage

Fig. 13 BMEKRZ DBET 572D O IALEE . BT AT 14 . MOF, B 241

I DR EE VT, BIREWTH 50 E GIROF ZTE RO DI A
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BRI, 7 4V A E LTHRIHEN TS 2, p-F v L UZIER UREE 8 O F R
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HY ., AMOTITIT I DERMEENEENTE [b:{?:ﬁ
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AbEW & OOESE R A ER L BIEMIT 2175 2 &0 Lz, ARFEICRBWT, 7 e
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L ERFEIETALDICEREITo T,

HOH sune IV L EMRT X~ o F UHERO IR PR
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KEANE LTIOA N T )= VB BRT X~ 2 EREFAHIE LT

26-C 7T UG, BT A~ X UFHEIR1 28 LT- (Scheme 1), D

FER 1L, 'THB IO BCNMR S5EHEIC L > TRIES -,
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Y

—EBRTRAY R VFEEKR 1

Schemel 7 b oV ra=y NaFT5H ERT X~ X UFEKL ZRANETDHERK
WOIH unt o YrE b ol A RNMyodiEil

TEWRT X2 UFHEE1II 2 a RV ACAETH A, Cs-Co TV X LB
LAEWIITDTNET D, ZBRT X~ 2 UFEERT (Sumol) & B EHEILAY
(0.5mL) (ZHRE L 72K & 40°C T 5 o B EENEL L IRWT 7 B 7k /L A (4.5mL)
EMZT-, ZOWHK (1.0 mM) % X 5I240°CT 5 RSBV L, ¥iRIC2 D E T
B LI BAD S 6 HRE P> D LAFKESEDLZ LI #EREES7 (Fig. 15),
Wil V= F T —T L TCHRG L, BRI S,

ScN oI

o-xylene m-xylene p-xylene ethylbenzene
styrene mesitylene Hemimellitene ~ Pseudocumene

Fig. 15 Cs-Co 7V F N EFIRILEW
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:

several days

=

guest solution EDZI chloroform
0.5mL 4,5mL

host 1
3.33mg (0.5pumol) » 1.0 mM

ultrasonic wave at 40 °
for 5 min

5 O
5055

19

g
J
@

co-crystal formation

Fig. 16 fidb.D 51k
B =IH RS A XORE S R T

W CAF O AV il 2 BORG h XIS AT L0 . X b 2eE T 256 & Law

5
BB DR A My FD 5y FHEE % Fig. 17 1077, p-F P Lo 2L TWHERA

%
Ry IE st T A2 AT 5 (Fig. 17a), 77206, 2HOE TP UERD I b
FIEFEFRHWTEO R FIEFACTHWAZ DB 0n5, —HEKRA Ny FORHOREM CTIER K
MAaH92% (Fig. 170), T2 H 2O T P UVBRIIEL L LWV TWND Z ERnbnd,



p-F L BEDEA ST

TR SDFDH

Fig. 17 AT ¥~ 28R 1 O XSG (@) #&d 1:05p-F L RIF v Lo
BEitdk Ll ) W 100 HE F A Moo 32372018 Lz, F2R]FAL

TWAHEV AL T\ D

S BT X HRFEAT & F % Mercury 2 (CCDC {ERL D il A& O HE ] - FEFHUEE 7" 1 75 A)
(X IT L, Z oD 7 = =)L EM O AL, p-F v b AR R B4y TE 80.1°,
RARDFDOHDEDON 775°ThHhb, —OOET VU BROFHEO HAIL, p-F

R A Ry DH DN 89.6°, IRA My TDHDHDN22.6°ThHDH, VA ¥
7 2= VO, BT U UBROBO HMAT, p-F T LR A Ry Tl
76.4 K 882°TH Y { IR A Mg FDHDHDMPFFRT LY WER E HIT79.8°TH D, A
N VEDSAREE DI, “ODOHFEHRRITIFFEE TH L LHENSND, TR F
CIHERE SRR ZEMRE P-1. =RHARICE L, FBRBEALICIIT 2R A oy — T LT
p-XVVLUTINAFEEN TS, BR BRI R FL BTV UROMICClL
MAFERAPBHI S (EHREF L ET7 P REoHL L O OERET 3.384) .0 HERRAE
X, THES U F RS TIE 12.08A, 7 == LB TIE 1179 & 11.90A, ¥'7 P U BTl
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1458 £ 1548A TH D, p-F T L 1 370, 1 OFRR _EEOZERNICEE S LTWH
% (Fig. 18), p-F L LoD AF LI L 1 OHEFF & O CH--CLAHAEEMR (REF
T LB T L OMOERET 3.63A) BLO1 & p-F L DX RFUHELEDORO
CH---n fHEAER(RFE & HFEBROT.L E OB OIEEEIL 3.92A TH 5 (Fig. 18),

(b)

Fig. 18 X#HENTREE  (a) f5dd 1-0.5 p-F ¥ Lo 2 ateBtE oMmEE L (b) LEX

AN Ry X T TR, RXTF LR L T RIRERIRE S R
FHEA =y hE LB LGBl s (Fig. 19),

Fig. 19 1-0.5p-F L L UFERHF DO 1 & p-F 2 LoDy 7K (a) F v MU—7#ED B

K, (b) v N —IfEEOMEK. p-F > L rld~tE s ¥ TR

-19-



XARENTRE R L0 . BB LTRSS 1 IXZEMIRE C2/e. HANLRIZE L, FELFRE
MLHIZAR A M3 T 12 B ATV, —IRIEAR Y v —I3E T VU BALOKRFR T & A
VIHOBRFEF A OB 1005 CH--0 O AAERNERR S (REF T & BRI OM
DOEREX3.33ATHD) . ZENHEIN L TRy T — 7 HEEIZHAN T H 5 (Fig. 20),

Fig.20 fif 1D 1Oy X 7K (a) F» U —2#ED FHK, (b) %> hU— 27 &Ml

T[4



B—EE H T U7 A 1:0.5p-xylene, 1 DOifidiT — % % Table 1 12777,

Table 1 &AL DG b

?

#)7 —# 1-0.5p-xylene, 1

1-0.5p-xylene 1
Crystal

(p-xylene) (host only)
Chemical Formula C38H39C12N4O¢ C34H34C12N4Og
Formula weight 718.63 665.55
Crystal system triclinic monoclinic
Space group P-1 C2/c
a(A) 10.7680(5) 23.5127(11)
b (A) 12.2601(6) 7.1104(3)
c(A) 13.3043(6) 19.6874(2)
a (°) 97.054(2) 90.00
L) 101.999(2) 108.636(2)
7 (°) 98.839(2) 90.00
V(A3 2573.3(3) 3118.9(2)
VA 2 4
Deate Mg/m®) 1.424 1.417
T (K) 100 100

Ri,wR2 [I>26(D)]

CCDC No.

0.0372, 0.0960

1842175

0.0307, 0.0867

1842176

-21-



HPUTE  Hirshfeld 2 @ fi#T

X BRAEATHRE R L0 W FFRED AT RER DB E SN2 L2 XD, p-F oL izxtd s 1
DEVRIMEE 72T AR =7 2 My PR AEER % EROICEEMICRR 5729
\Z. CrystalExplorerl7 7’11 7' L2 X % Hirshfeld REfEAT 2% 47 Lz, Ziuidisds
DEWEEELZTNDODEDTH Y | @i BERFERICE) 2L DTE L FETH
Do ZOFEIDFRERCEDOE DY D51 L O T-HE 2 R+ 25 b
DTHDo “diom (FEHE)” LIFTND/XT A —H —|Z 1V f451F L7- Hirshfeld &,
W7 & ZHICEMT 2ED0 00 TOJRTEZ R LT D, AW HE
fikim & LT, HEIET7 7 o7 VT — NV ZEMOBRE L Y B <ORAITENZ LERLT
W5, S HIZ, Hirshefeld Riix B> TWA AR ZHEEE LTRLIZBON K
LT A H=T Vb Try b ThD, Tk, p-F ¥ L ol Bk i C Hirshfeld K i
RN N O R T T 4 v H—=TF Vb« Fay b3 L0 (Fig.21) . RKOEIL p-F
VLU EON o4O H--HAEAEER (63.6%) THY, 2o Lk, ANy 1O
WAREDOERFEE NI THD Z L ERLTWD, Cs HHEIFILEMDIREM IS p-
FULUOSHEL. 1 OBRR BRI SRR OB Lo TEBEND, EHT
~NE Z LT, Fig 22 IZ/RTHRIZ, Hirshfeld ZEERAMKICHBIT HH— p-F > L5y
FRDOE ARSI B BN TIRE b PRE S 722 < | F 7=, Hirshfeld D
BRI 1 OFPAMEEIC K A ARHAIMEZ R L T D,

de

(W3]

i tH 3169
d

A 06 08 10 12 14 16 18 20 22 24
Fig. 21 Hirshfeld Z [T F&dh 1-0.5p-xylene H @ p-xylene @ dyorm T~ v B2 7 X }17- Hirshfeld 3% i

(£2) . #hdh 1-0.5p-xylene D p-xylene D 2 RIL7 4 ' HH—7V > k- Fry b (H-H) ()
- 22 -



Fig. 22 Hirshfeld £ EAEHT 55 1-0.5p-F > L o OETHE (£) &iEdh~ v E 7 L7- Hirshfeld &

O ()

WIZ, FEERTH O p-F 3 L @i & 1 OO L C Hirshfeld 2 mfENT & O 2 kot~
A H=T Vb Ty N U, IRk E 2 DORERIEIED 2 Roe 7 « v
—7 VT ry MI, ERENERASET LA E LTELIL, IO NITE R > T
Lo LML, 2DDFRA MNyFOERAEEFEHOSAMITIZIER L Th o7 (Fig.23),

(b) ,a |de

22

(A) 06 0B 10 12 14 16 18 20 22 24

(c) (d) o %

di

() 06 08 10 12 14 16 1.8 20 22 24
Fig. 23 Hirshfeld Z f AT LGN (a) FEdL 1-0.5p-F 2 L D 1 D dyorm T~ v 27 L= Hirshfeld
Fim, (b) i 1-0.5pxylene D2 RTT7 4 > H—FV > b7y b, (¢) #ifba 1D dym T3V E

v 7 L7 Hirshfeld &, (d) #ESR1DO2RIET 4> H—FV ok Fay b,
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I Cs-Co 7 NV FNIFHEIRAE MBS FEHR

TARNGFE LT p-F L WSS, AA N S MeFaEmti=2:17Tr

SR ER L2, — . o-F v Ly mX UL UEREAT AL AR MY TR
BERVKRA NG DOHROFERPT LT, IRWVT, 3 20F v L U B ROZEE VL
TORGER THRMILEIT T2, AR D7 mrFR L ARKIZY VL v BYERIESY
A THRGAE LR, AR LR OEAIZ p-F T LoD 94 1Tk LTARR My
T DHDFEEED 6 DEIG T o7, 256 DOE=REEIT 'THNMR (2 LV KD 7z (Table 1),
I, ZFN_B (G) ZHWIESE. T A My a@ RV A My FDHDiE
EaME Bz, Cs DEMEK (0-, m-, p-FT L EZFARUEY) 12X D NUERS
IR CHRE S b5 &, AR LTEREROENIL p-F 2 LB 8T ISR L THR A oy
DHDFEEN 13 DEIGTh o7z, Thbb, WHEEAWTND b p-F > L o m B
DHEPFELNT, BT, FEFILEMTODHLAT LY AVTF Ly ~I AT
TIALRITADENENE T ANy LUTHERTHE 7R Ny FE2EERVAR
N OHDOFERPELNT, KIS, ZThbE 4FOF LU BEKRE 4 FD Cg, Co
FHEBAEMOFE 8 Fia T~ TRE L, Mk LR, AR L2kEsh oF LI p-
XL UMLK LTHEAR g ORMN 89 OEIGTHER LIZN, p-F v L DS DKR
AN LTI o2 o7z (Table 1), X512, AF L AF L~
SAVT U BIOT YA R A EEL ColFHFFALAEM Lo 4 D Cs Bbkikizo
W, 1 OEBERREZ TN, 8 DD Cs B L Co HHEHFELADDOIREH N HIT, 1 L{H~
DALEY & DFEFALD DR/ ONTFERITED 1 O mr RV LDOREY 4.5 mL H 5.0
mol ® 8 DDA 2.0mL FOEENLED P-F 2 LB OFE/LIE11:89 TE
a7z (Tablel), - T, RA M1 p-F 2 LU BRRISGHEN LTS, Z
DFRERND | FEBRIRAR A Ny TR p-F o Lo Z2aliE L, 4 O Cy 7T VF LR
FEROIREWH T, M~ 2L L, SOICHERILAWE M2 T2 8 DDIREGWH T
b p-F ULV OBEAE LD L 2R LI, 162 T p-F 2 L U DR ERK S
iz L it CTE D,
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Table 2 Cs-Co 7V F NV F LAY DI E W

HIEALED TR S AT b
HIE J73E TH NMR 4361k
o-F T L 1R A "gF D)
m-¥ L 1(RA Nyt DH)
p-Frbr 1-0.5p-F > Lo

0-. m-, p-DFT LMK (1:1:1)

1-:0.5p-F Lo (94 :6)

TF R P

1R A My~ DIr)

Cs BMER (1:1:1:1)

1-0.5p-F L Lu (87:13)

AF 1L

1R A Ny DFH)

AF L

1(RA Ny DFH)

NI AT

1R A My DI)

TIARIT A

1R A Ny DFH)

(1:1:1:1:1:1:1:1)

8 DDD Cs BILW Co BHEMALEMDIREW)

1-0.5p-F > L2 (11:89)

FNEH &0

FBRAKRANE L TZ7 eIV 26T 582 NSFE2HWAZ LIC

DOFEEALTIEIZ L 5T 8 DD Cs BL W Co FHEFILEMDIRE NG p-F 2 L & i

RECFRBICTE D Z L 2 FFE LT (Fig. 24),

7’»
—o

-25-

Hirshfeld R EfENT & 2 ke 7 4 o —°
o b 7ray b, BEAFET p-F LUl 1 OB AR S T R
BB OMOSEINZERN L, Z20O% A XKL p-F v Lo EFEHANTH -




_)—CI

crystallization
- .
selective

inclusion

in CHCI,

Fig.24 FEERIRB A M3 FIZ LD Cs-Co HHREIALE D & DR RAVEFEIZ L D p-F 2 L o Doy

HoH suuv ) IVrEAT D ERT X X U ERO LN

BIH oot VIR EBERT A~ X U EIROER

KEANE LTIOA MR T )= VB0 BRT X~ X LREFAHIE LT

46-Vr7nnt’l IV EOREEFHEREBRNGNC LT, Z7ao ) IV 0215

TEBAT A~ 2 UK 2 A LT (Scheme 2) , EHAT X~ X UEEEK 21X
'H B XV BC NMR 453 GEIZ L - THRE A R LT,
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N
C52c03
-
DMSO ‘)

QDP'MB

MeO 'waﬁ

NN

—EBRTET VR VEER 2

Scheme?2 7t VI U HMNERETA BT X~ XU FEK 2) 2FA NET A58

5 — I

o~

TEEAT X~ o F BRI

TEBRT X~ X UFEK 2 Sumol) (27 =RV 20mL) ZMNZ CTHMEL

7=b D% 40°CT

5 43fH

Po Y EARFIEDL T LIRS EET,

’

host 2
3.33 mg (0.5 gmol)

g

guest solution_r_ chloroform
0.5mL 4.5mL

=)

ultrasonic wave at 40 °
for 5 min

1.0 mM

T
A

Fig. 25 fidb.d Sk
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several days

=

BEIMEL . FIRICRDETHE Lz, BAD S 6, Wik%
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Cycloalkanes Cycloalkane derivatives  Bicycloalkane

0O O siile

Cycloalkenes

OO0 O O oy

Fig.26 7 A Ny T O 7 a7 VA HBL OV 7 a7 v U3

TET A~ 2 AR 2 (5 umol) 4T A Ry (Fig. 26) #iE (0.5 mL) (28
W L72b D% 40 °CT 5 o3BG EINEAL . IR T7 mak/v s (45ml) ZINR 7,
ZOWRZ (1.0mM) Z S 512 40°CT 5 M ERIMNME L | FilIC 72 5 F THRE L7,
BHOI B, Wik d-< Y LR FESEDZ LIV FEMESE- (Fig 25), BiRE Y
TF T —T TG L, BRP TS, BonfRic 20T 'HNMR BX
O HRE A X A IE MR 2 520 L 72,

FHoIH [T AN OuUEEE - AT

HREB XOAE IS AT I X D B ORISR I 0 2 KW trans-T 18 KuaF 7% L (a),
trans -1,4-C A F v ra~t¥hr (b)), vru~sy L (o), vruatrsxy d)., v
gua~Frv (o), vuAtrssr ) (Fig.27) & OMFEM 2a~2F 13, & CTZERIEE P-
1 TERBERIZBE L, B FEBIER—Tho7c, T2 TIEfM 2a il 20Tk 5%, a &
AL TV DGR 2a BEX OV A N7 U —Ofsd 2 4 FHiE% Fig. 28 ITR-7, 2a D
FA ML TOWDHER R MMyl T A LT 5 (Fig.28a), J72d
H2HOE U I VURO D BRGIFAWTEY FHEHA T TWAS Z Enbnd, —F
RA NG FDHDOFEGFDORA Ny FIIBAEZ A L T\ 5 (Fig.28b), DD G &KL
O THE A ITAE S 2a 123 LT 69.5°ThEdh 2 TIL 90.0°CTh o7, BU I VRO H A
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X, fEdh 2a TIE 78.5°, MGk 2 TIL393°Th D, VA MRV Tz LV EOFH LY
SVUVEROFEEOMO THEAIE, FES 22 12OV T 83.8°8 LU 84.3°, #EL 2 IO
TR33°THY, Tt A FFTEDONEEENOGAL, ZODOFFRNMIFIFEET
bHZLEERLTWD, ZOZDODRA NG FIITANe@EZ LI b D ERA Ny
DHDFER T T A= a U OENIH D07 A MBS IXEEBER VN EE X

soliolNe

bhd,
(a)

X
1

O O C

Fig. 27 dfEfibic L 0 F 2 VagEsni=7 2 v+

TR NBEDFRR SF

T A bagF DI

Fig. 28 BT X~ X UEEER 2 O XBYRITHEE () #dh 2a~2f WEEREAE & (b) #EGh 2 O
THEE. TR MDD R0T T LH0IZAM LTz
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ELITHEBOF A Ny FRAET D DR A YT OABRE A TR D 1212 X HMEHT
FEFL A Mercury (2 X 0 f#HT L7z, FEdE 2a 13, FERFRENLF OR R Fy1 1 E@ICx LT
trans -7 A€ RO F 7 XL URN IR 3FEFENLTWD, BIRTERIZ, 7o) Iv
VEREWHRITFHO Cln AR OER IS WHERFETFLEY I VRO TL
EDOMDOHEREEL 4.28A TH D) (Fig.29), A FUVHEOKFZRTE VA FF V7 ==V
tranbt ) IVUERBAET HRHBIR L OO CH--O A E/EAIC L » T BRITE
KRG B S, 2D OEREEIILLTOEY Th D, AF U HEOKRR LY
IVVEROERFF L OMO CH-N HAEMEH (REFA L EHE T & OO HEkx
3.46A) . BELO'CH---0 OKRZIRFMOMAEMERIC LT, Ry U — 7 HEEDIANL
THNTWD, 2 DERR ZEEDZERNITINAE SN TWD A M EBERTF & 7 X b
D1 DODRFIRA & OFFRES 3.32A TH -7 (Fig.30), = 2 T, CH---ClfHEAEEH
T A RFDORAF L UHEOKERT & 2 OEFBRFOMTERISND (RE L EHEH
T DOMIOEREIL 3.85A TH D), AT DT A N0 12 1%, BEET 2BIR KD
ZERE A INTND, 7 A MrFid, adillZih-> T 1 RTTF ¥ RS LTV D,
HERTAREZ LR, 7tV IPraahi 15 2 ORK_EEROY A XL LUK
I EAIREE T/ n IV U R AT AE HORA ML B REN, oo T
D EATHEUPOERIICAEMIC L D 7 A NSNS Ao T 0 D FHREIE,
BH#HBR LOBERFFOAMENERR BEEDS TSR L OEED S 2 e HlH
(CRWTRD THERZE A R2T L 2R L TWD,
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(b)

Fg.29 XGBEHTHER  (a) #fdh 2a OFSED L, (b) (X

(b)
*_;[;?tz .
A W
Y o 3 Tﬂ"g
: ' ! LT A
s G Sy
e A
Ryl
i n =~ T A —
- A A ‘?;'_“ -
gt
: SACE

Fig. 30 fff2a Oy X7 () Ry MU —27H#ED FEK, (b) WK, rans -7 78 Re )

WA R o e LAV A G N

XMETOFRER L0 . 7 A N2 RS 213, ZERHIRE C2/e, BRHELRIZE L, FEx
PRENLHIZ 12 02 B ATHD, —RIGARY v —Id, AFLUEOKERTE 7 mnm
v IV ORI ORI O CH---CLAEAAEH (B3 & HFRIF1 DM O FERE 3.86A) .
7rut ) IVOMO CH-N HAEH (RFLEEROMOMBH), 7ret’) IY

VOKRERTETA NV T 2= VEOREIRT L OO CH---O HHAEEM (RFEFRT
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LEEEE T L OO 351A), FLTA MY VEOKERTFE/ ) IV

(RFEFRA L EY IV UEOTLE ORIOEREX 3.59A) OO CH = FHAMEMIC X
STHy T =7 HEENHAETHN TS (Fig.31), #E-> T, ki 2a OFRKICE
WT, a 2@ RBRRAA ~—OAEMITT X MK 3RS TH D,

(b)

Fig. 31 #idh 2 DNy F 7K (a) *y MU—7#EED E@EEX, (b) Al

FXBRNRER LY trans -1,4- PAFAL LT a~FHr (b)), v ra~TE2 ().
voat s A, vran~TTr (o), FllEv et s Ty () OFET, F—
ST CTHAE AL 2 &0 X MaBERE A (2b~2f) 23567 (Fig.32), 24D O
fald. 2a & [F CZE[EE P-1 (ZRHER) TV, FA—OFERER LIz, 7 A Nyt
132 OFR CEEROZEFICEEI N TV, £ LT, ZNOORMIX, £R2HRKRE Sk
FTORIKRDO 7aT v HBIXOR 7 aT7 vy VEESER LTSS 000 67 i
2a OFLA EHELLL T, L L, fldh 2a ST RAYIZ, #Ed 2b2f IcBWVWCERE
N7 A N4y disorder L TV 7=z, disorder & (347 FIRIENEZR D AV, HiENELN
L2 EEE LTV D, Hilidh2b Tl IERRENALSH 2D b D 2 DOBEERMERD . ZH
N 67%B LV 33%D HEARTHLE SN, Hithh 2¢~2f TIL, 7 X MrF132 DDA
—DOEJERMER S LTI S, TRODOEAERILL 1 Tholo, £, A M1
DARETTIE 2 O mu RV ARRIZEES 2 522007, b, FARELT
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cis—1,4— AT T At ocis—13— VAT a~FdY U rans—1,3— ¥
AFNL 7 a~FH R EDOTAF LY a~XH o2V EEES S EERITE O
BT Enb, PAFNLY T anF i U BERORE S EIRRDRE TR EHEE
BREEERIZLTVWDL EEXLND,

Jool ot

Fig. 32 fga D7 A & (a~f) OopFHfE  (a) trans-7 W K F 7 X L2 (b) trans-1,4-2 A F
nvzuant$r (o) Yrmaansry (A vormdrsrr (e) voa~nTTr () e

TT v bR T 5729, disorder L& 2 ITAME LT-

HPUTE  Hirshfeld 2 @ fi#HT

& 2a O4r A AAER Z5EHICI X 572912, CrystalExplorer 17 7’1 27 7 A%
fifi /1 U C Hirshfeld REIfFHT 22 12 K 0 ($EAT 05 B EAER O E R Z2 1T > 72,
feigh 2a @ Hirshfeld ZEAENT & 2 kT 4 T —7V b +7'v v b % Fig. 33 1277,
Hirshfeld &K ifi & fdh 2a D a D2 WL 7 4 =TV b« Tay Ehb | RRKOF
B2 & a®f]o H--H#fil (78.7%) ThH 5 (Fig. S21 IZFEMART), Tk, 7 A
Ny TaBED ERBREY ) NI T D Z & &R LT %, Hirshfeld # EfENTIZAT -
TRV, AN (b~f) DA RFVEL 2OT7 X~ FLEOMIZHESD H---H #
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Bl S, SEADBA -T2 MIAICE > OERICHEETHD Z L AR LT
W5,

(b) 24 do

Decaline di
(A) 06 08 10 12 14 16 18 20 22 24

Fig. 33 Hirshfeld R afEHTH5 R (a) Hidh 2a D a D dyom T~ v 27 72 Hirshfeld £, (b) #
2P DaD2WIET 4 H—=T Vb Try N, INHDOT—XF, 457D 2L251Da

MRl S vz,
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Vavand

Table3  FEALDFESLFERIT — X 2a~2d

B =T U b A 2a~2 DT — # % Table 3 1Z7RT,

Crystal 2a 2b 2¢ 2d
Chemical

C3oHa3CLbN4Os  C38H42CloN4Og  C375H41CbN4Os  C33H42C1aN4Og
Formula
Formula weight  734.67 721.65 714.64 721.65
Crystal system triclinic triclinic triclinic triclinic
Space group P-1 P-1 P-1 P-1
a(A) 10.0070(5) 9.9163(5) 9.9369(5) 9.9249(9)
b (A) 13.2653(7) 13.1401(7) 13.0256(7) 13.0873(12)
c(A) 15.0577(8) 14.9925(8) 14.9773(8) 15.1023(14)
a (°) 80.234(2) 78.987(2) 78.670(3) 78.486(3)
L) 71.193(2) 71.536(2) 71.719(3) 71.671(3)
7 (°) 70.137(2) 71.106(2) 71.595(3) 71.466(3)
V(A3 1775.50(16) 1744.60(16) 1736.34(16) 1754.7(3)
VA 2 2 2 2
Deate Mg/m®) 1.374 1.374 1.367 1.366
T (K) 100 100 100 100

Ri,wR> [I>206(1)] 0.0647, 0.1855

CCDC No. 1880544

0.0475,0.1308

1880545

0.0890, 0.2603

1880546

0.0625, 0.1851

1880547
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Table3  FEAL DAL FHIT — X 2e~2

Crystal 2e 2f 2
Chemical

C37.5H40ClN4Os - C38Ha1ClN4Og - C34H34C12N4Og
Formula
Formula weight  713.63 720.65 665.55
Crystal system  triclinic triclinic monoclinic
Space group P-1 P-1 C2/c
a(A) 9.9312(5) 9.9494(7) 19.6020(17)
b (A) 13.0381(7) 13.0577(10) 10.4596(9)
c(A) 14.9669(8) 15.0470(11) 15.8952(14)
a (°) 78.504(2) 78.907(2) 90.00
L(®) 71.545(2) 71.437(2) 107.358(2)
7 (°) 71.592(2) 70.820(2) 90.00
V(A3 1733.59(16) 1741.8(2) 3110.6(5)
VA 2 2 4
Deate Mg/m®) 1.367 1.374 1.421
T (K) 100 100 100

Ri,wRx [I>206(])] 0.0563,0.1629  0.0479, 0.1344  0.0527, 0.1531

CCDC No. 1880548 1880549 1880550
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FBIE &0

snn ) IVCTERBMUSIVIZ TERT X~ X FHER 2 RENST A My
TELTC—HEDy 7 a7 vV EBLOY 7 a7 vy VEOE R EIE, SR N1
DIEBLIRAE A N3 10 BIFE SN BR A A~ — D22 FLINIZ @ S 7= E B &b % Al
M U7, 7 A hOsrFHEE TR G XAESAEITIC X 0 b L7z (Fig.34), BRI &
RizL>TEBNIZ Ry N =BT EALEFRLTHY, EBRTE~ X5
WK 2 BTy s a T A VBRI OV 7 u T AV VB AT DD =—0
MOAMfESH HARA M THDZ & AR LTS, Hirshfeld RiEfENT & 2 Wow7 4 v T —
TV Ty hb, 28 rans-T AL RuF 7 X LU ORISR ANBIE SR

7= (Fig. 34),

crystallization

inclusion

ORRS
o

< OMe  MeO

c—_ N Nl
N— =N

+ alicyclic compounds
in CHCI,

OMe
B-_

6
Dispersive forces Decaline d
(A) 06 08 10 12 14 16 18 20 22 24

Fig. 34 G 0IC K 2 BRIy T DO BUIR — B AHEIE & Hirshfeld 2 i fiEHT s 2%
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FIUE /R

FEREMEIERIR A A b+ 2 W TSR ERZ B E LT T OME 21T 72, &
OFRER, F—FFE _HiTor/uou b TV 2FT5ERIREA My 1 TAHMARD T
b Cs BLY Co HFEBALAEMDIREING p-F v L U 28RS TE 52 & %

FEGE L7 (Fig. 35),

crystallization

Formed crystal
or or Host only

H: H-0.5 p-xylene
and é\ and © 6 04

Formed crystal
Host only

(-

H: H-0.5 p-xylene

n
and 13 87

é/and é\and @ and é
H: H-0.5 p-xylene
= 89 11
\©/and and/@\and Ej

Fig. 35 il i X D Cs B LY Co FHFBACEMDIREWM NG p-F 2 L & o7
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FEE_fTIErrn bt IVCATLHIEIRA X My 2 TR e T L
A BIO T a7 s DGR EIT ) 2Nk, ZORA Ny FTIEE L
Db O EITENMEL 2T A N FIC L CBRIRCEBERICE > TEDRTZX Yy U —
JHEEIXIZEALRLTHDICL b6 T ., BibIERALEM kA v a7
NABELO 7 aT NV r v ENET 572002 =— 7 hOffifid HHRA N TH D Z

Lzl Tnd (Fig. 36),

Fig. 36 FEBRIRA A Ry 1 2 O3 f bic X 5 7 2 NaBEEE & 7 A MEA Y O X s

Yarand St A — A

S B2 Hirshfeld R & 2Roc7 4 =7V o b« Ty PV HB—FH
DERARFFTHDH7un TV b ORA YA 2 O p-F 2 L v OABEOENME
(X, ZERE AT D AR 22 R B A O 22 FLIC B T D95\ oy 1A AR 372

SSHONCRNT S LR TE D, 72, ZOEILOY A XETBIRIE, BRI s

SND p-FL L O A XERRICEEL TV (Fig. 36), H—FFH —filcB U\ TH
FRRIZ 7 e ) IV U2 b DORA Ny L rans —7 7k Rue 7% L o ORIZIE
SEAVBIE ST, ZORA Ny AI38E /i L 13V, fkax e 5 A Ny P2 LT
WD DNEEEOBREN T EI CTh D 2 L ERE S e (Fig. 37).
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de

24

22

20

18

16

14

12

1.0

08

06

di

(A) 06 08 10 12 14 16 18 20 22 24

Fig. 37 Hirshfeld SR f#HT f& 5 1-0.5p-xylene D p-xylene @ dyorm T~ > £ 7 E 17~ Hirshfeld 3%

i (f2). #Edh 1-0.5p-xylene 1@ p-xylene D 2 IKGLT7 4 > H—7FV >k« Frv b (F)

2.4
2.2
2.0
1.8
1.6
1.4

1.2

1.0
0.8
0.6

HH 78.0% d;
(A) 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4

Fig. 38 Hirshfeld 2R [IfEHTHE R fhh 2a D a O dyom T~ » B2/ S §172 Hirshfeld i (2) | fiihn 2a
HOaD2WRILT 4> HT—TV o hTayh, INLDOT—HIL, 407D 2L251FDanhd

Al S e )

TN, MOFEFEFECEY E T HOSBEE N RRT D R E LT, SRR
BEEATDHRAT ¥~ F U EBHRA My FORFHIWM VA TN Z L EHD
T, WERET 7 e —FIC L DM OBEHETIdd 5036 e lRR AU & OHEERE
CHEAFRRTHD LB X D,
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B_E T IUERTLIRWMLEMOBEED
FEHT

ZABEMEHE, AT - B, RY— Rl b v i E sy T EMML
ENTNDEED, BIANVDETHEREEZED TS 3, 474 b, BEERTHK
(MOF), :A#EGMEAHER (COF) 7 &I, 2tk Fikins 7 7r—FIZL > T
RINEE SN DREBENRZAEEERTH D 359, BIMEAEH (BY v 7 AT L—1
JINEY Y BET—L U E) OZHMEIL, REEOZAMET L—A T — 70y
R —2 LITRIRENC, R DI BEA~ O TRIRPERCTAC ) IR SRS I K 0 | Tk
(BN THAR RS Z 25T 2 &b, TRLF—IHERIN TN D 09, 20
oD, BRIEE HAES NI fsa I, BN L0 BRIEABRET 5 & BEAFLESLE
RO ET 2 MR H 5, ZAMEEIRIZI T 55 2 FAZHSCHIERR 7 £ o Bifs
Al — HLRG AR S H T, HLRE S XARAEAT I K D WS X RO T AT L — LT —7
DIEEIEET REGD N TEL2EERBL TH D, 9 £/, Hirshfeld i
Bric &0 o BRI O SRR 72 53 F- AR EAE ] 2 E ISRl d 2 Z L A ATRETH 5
T8 BIMEAEM I LD LT EEEL OFRA MY FRARENTEY, 7Ta—L=e
HEBACED IR EDT A Moy ok - SBECET 2R RESATVWDS ¥, 256
(L BRIRIEE D D72 D 2 AMEA RS b B S ME STV DM, i AR UkkD
TR N EEAEFIR LT SLAEER E I BR T DA RIER ST g 30, Fiof I
BWT, 7H v F o aflrirte 2 & T, fidd b DR @RI A T, RO H
LEmWVILHEZ o, ZOoDIHERIRAR R My FfElla iz, EH 5 DIHERRE R oy
Tb, BRIEEZERT D2 & T A Ny OB ETIIRE L R T T2, EBRRS T
TR ZLONHEIRIEEDR R by F21ED 2 & TR0 LERZRHHRE N AR
YUIRARETH D Lo Iing (Fig 39), H_ETIX, 7¥~v U Z 2T D8R
BN 725 L UVE R E W TE8HES A N ORERITIC OW TR~ 5, 5 8§
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T, "ne 7=/ — Z X eee
Y ues
Ty AT ER guest ’
THE<HE L 36-T7 Ny
7 x YY)

A 7 v k » Cyclic dimer structures with acyclic host molecules
SNAT ST K 0 | HESR
TE BT LERIEED

(3) L RBRFEHTD
BeRbEY (5) (Fig. 40)
PR DOIECTAR L
mZ il onWTRR T
Do ZOERPRACEMITERIRIE TR FARE 2T L KARREAZIEZ D
B REm AR D LTHERT 222 BB LT, £72. ZOZLIZT A My 41
BETEDLDOTIERWNEEBX T A Ny TEBRAUE, TOF A Ny 1%, ZIVE CTITHRS
i X A AEE AT T O FI 2372 < 2014 4RI B BAEFEMHNEE S > L a— 1T
1T LA E DRI D BIFET 2 MEDF D VKK T, AW FIA b L RITKT 54
LV & U CTHEY) OB RS 2 B 5 L T 5 HHE T L 22— /L(leaf alcohol) & HIET /L

cyclic host molecule

Fig. 39 FEERIRA A M3 70 HBRIR A X B o3 -~ D JEH

7t R(leaf aldehyde) % BN L7=, ZOHFHET L a— L EFFET LT b R HEEMS
[FICHAE L. B X B N-N cl N-N

o~ ,o0 Br 04%'\/27
ERRHTIZ D SIS D E R Q N-N O Q N

R L7, R T Q (’ Q
ST AT RIS (3 {2
NN N-N

o) Br

W (5) 13 KARIEAES o ol 0 g o O 0
L MEER L, NEREG 3 5
Bt & & BRGS0 & Bk Fig. 40 ¥aFER -2 AT 28I H 3) &
m~EWETHZ EHEEL RERTEETHERILEY (5)

7=,
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B EWEIRT AT DRI EY O L FUE R d o~ D JR B
B—IH THUHX BRI LHEIIEEMDERK

BRfiEAl S LToA Y 7 a e L=F 7 I (DIPEA) WG, 7ea 7/
— VN AT D BT A~ X4, 36-V 7T NIV E LI OFEGTY Y
nuAZ RIS SED L, R 2% TERRILEY 3 2B 52N TE D, oW
2R CRMETHEM LGS, SONERIL, YouerirZ b7 =K LOREAGE
MTENEIN 36%, TER=DMU LT 24%LNRoT, 7uETx /) —NVEHTH E
T~ 2 6 HREHE LTHWD &, MIGTLEREIIEEW S Y r7um A2
HFCILER 46% L 700, Yruua X Z b7 h= kU LOIREEBEF CIE 35%I1272

5o T R=BFUVHTITE 22% CTHRK S 4172, (Scheme 3)

N—_N
(10 mMm)

0 ad e (O s 2
) e I
) e O £

. o_% 2_. .

/ OH

4:R=ClI 3: R=Cl, 42%
6: R=Br 5: R=Br, 46%

Scheme 3 ERILA 3 & 5 DAL
BT REAR b
BRIRILEW3 L5137 um A2 A THL, BRILEH3 &5 (Img) 27

oo A%y (1 mL) IS LTI % 40°C T 5 ARSI MEN LT~ Z OWK % &5
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(CRDETHELL, BADS b, Wiledp->< Y LARFESEDL Z LICL VAR
(Fig. 41), Wiz v = F /Lo —T /L THF L, 22D TR S 7,

(b)

Fig. 41 (a) fidh3a B LY (b) #idh SalZB T 2EKALEM O 5 FHgE D B KFs KO,

Dy uu AR URTIRDHYRT T BN LT
I BRI A O B i X A AT

X MRS SR AEAT ORER. Fig. 41 (TR K 912, MBRIRIEEWITZHRA 2 £F> 2 m FHK
FiigEE Lo TND T ENHALNIZ STz, Mercury N2 K VT L, HHEHRL=
N EREMIR= = P OFELFEEBEHL, 7 b7 VB TIE 3 23 11.70A, 523 11.74A, 2 %f
DB UERTIE 3 A3 1091A, 528 1094A, 11.14A, T ¥~ Z v a=y FTIL3 N
13.63A, 523 13.59A ThoTz, 25t/ a7 U BHRASE U BRIT, BEIFER 1578
HEREHNIZR L TRIDIZ, HDWVIEEEIZENTE Y 230 e F VR FIEEne
NETOY AMIEEIN TV, 22507 M TV URIL, £ OWE ETIREAKFEITAE
LCWe, BERTET M7 VUV RFFRTHOTRTO/EREIL, BEFRT-LvEY
RFBFRFHOBER LY bEL BRERAIINVEVERIV LT M TV UVREEEDN
ICHBE L TWD I ENRENT-, Y7 un X2 54k, BIMEAEHOF v BT 4 NIC
NIz,
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BN R 2 AT SRIMEEM O Z LR

FTHRR T 28T 0RIMEEYOEHFE 3ald, v ET AT 7aa X H 5
FAXZEILNIZ 2 3 et LT,

Crystallization
from CH,CI,

Top view Side view

Corona-shaped hexagonal structure ‘

Fig. 42 Y7 a2 # UFEIC X 2 Bk 3a

raua AR S TOBRERITIOEDIC T —T IR 3a ERE L%, B
72T, 80°CT 24 KRR35 &, HIRMED 1 RO 7 anra A X 051N

TF )N —T )G & R I F, WNERZEM OIS 22T bR Szt dl 3b 35 61
776

cl o—dN:N}—o o . cl o—(ﬁN:"}—o cl
S ONN 1) soaking S NN A
-] ) : b &
p~ = in Etzo = N—={
& orea O /—= O O
\?F cr cl '\5?/) - :f\ -\;5_/)
N a0 2) in vacuo Y En Y (ﬁg\ v
4 \ O} &/ }
Sl NN e 80°C.1d =l NN e
oo 0 ! o~ o
cl _\N K cl SCSC fachi cl o]
ashion
Solvent-inclusion Porous
crystal 3a crystal 3b

Fig. 43 I 7 2 HEbR L7225 D25 FL 2 FFOiffidh 3b 1RILG 1A
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Z OHAESE 3b 1%, BELA DY A XL REITIZE A EE(E L TR o T2, fEidh 3b D
X BIHTIC LD . F v FANICEFDRWNZ ENFEH SN2, £72. CDCLIZIEMR LT-
filifm 3b O "HNMR JIED D | il b TUE A FAE L2V 2 E AR Sz, 3b D
BIILEMD a7 A—va L EEEIT3a SIFERITTH Y, ZHET ¥ 3BT
A FORYIAHDOTDDOHEHMZERE LTHHATE S Z RSN,

EHE BRSO ILNMILAFE & Hirshfeld 2 mfgAT

Mercury *Z K 0 ZEDZ2 L% KO i fn OMALN O ZEFLEFEDFENT 21T - T2 FHR TR

DIMFLAERIL, BB L HT-0 24.5%DEIA TEILNBFIEL T2, (Fig. 44)

Top view Side view

Fig. 44 HiFEEH LI-BIRMLAMOZEDOREN 3b D22 FLINHI LA TS

F iz, K 3b OEWEREMEEZ AT 572012, Hirshfeld R R N2 KT 7 4 v H
—7 U h-Try MZEoT, BIRIEE M D57 MM EAEH ORI E B 217 -
7= (Fig. 45), ZOfER, MPRMEEDORIRLEME O H--H #filk (32%). H---Cl i
(10%). Cl'H #filk (14%) MFERFwH%2RrL, o8& CH--Cl FHAE/EM AN Z AL
BN T L— AU — 2 Ok & REMICB W TEHEEREE 2 Ro 3 Z AR ST,

-46-



g e Longer-than >0
be van der Waals contact
20
18
16
14
12
10
s van der Waals contact =0
% All d
(A) 06 08 10 1.2 14 16 18 20 22 24
Shorter-than
Dispersive forces van der Waals contact .
dyom range of =0.1 to 3.7 A Cl---H interactions —
24 de 24 de 24 de
22 22 22
20 20 20
18 18 18
16 16 16
14 1.4 14
12 12 1.2
1.0 1.0 1.0
08 08 0.8
0.6 06 08
H-"H 31.6% di Cl---H 13.8% d; H---Cl 10.5% di
(A) 0608101214 16 1.8 20 2.2 24 (A) 08081012 14 16 1.8 20 22 24 (A) 0608101214 16 18 20 22 24

Fig. 45 #&an 3b (ZB87° % Hirshfeld ZEFNT M N2 RITET7 4 > HH—T V> h « T v b
FONHE ZUERRICIDE RSy oaE

OH

Q I xﬂ

Q 9 (c) Leaf Alcohol
O N—N Q /\/\)(LH

(d) Leaf Aldehyde
3

Fig. 46 BfALEW 3 LIRIASR 7 FET V2 — e, BET LT E R

WNERZE OB BRI BRE SN 3b ZHNWT, FORSD LML TWVWAHIE
TNATEe REFET LT B OB O BEERA~ORY AL EZIT- T2, WEHY KD
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(X, A TEAE R O T &< A 3b ICaE S AL, XBMEITIC L D 7R R D5y TS
BRRAT A Z ENTE 2, Mm3b 2FET La—Le 2T FET LT E RdICER
T 24 BEEIRIE T 5 & @EkEs Be, 3d) BMEL, T OREMESERIT S 3 03 R
THA=2a Ry X T30 EETHLZENHB LI, FET La—L ¢ &
ZDOAFNILLIOT ATV HDHNNF /e Bra=y FEDOHBO CH--NEB X
O CH n tHAE/ERIC X > THF v ET A NIZEEN, o=y b7z 2 2D=a
TH A= a URENEIN S0%D EHFRTHE SN (Fig. 47),

OH
— o o /\N4> a OH o o \N=N/ cl
Leaf alcohol 2}\{ _\N—'/_q\ Ja —_~ (,)§ - fﬁ-\
Flavor and fragrance raw feestock b ———— [%; - ‘@
50°C,1d I e
. ved i Qz 2 2w -
An insect attractant involved in the J\‘ ™ SCSC fashi C,}f\o{h pEran
protective mechanism of plants ashion e
Porous Guest-inclusion

crystal 3b crystal 3c

Side view

Fig. 47 ZZ Dkt 3b IZ X 5 FHET /L —/L b DY A

BFBETNLTE RdIL, AN TOT AT e REEI DT R IVrHHNE 7 ra X
vEra=y b EDRMO CH -0, CHN XU CH ¢ fHE/FHIC K > THF ¥y ET 4 N
CEEN, A=y RHIEY 2 DDA T A— g URNENEI 50%D HA R
TRl a N (Fig 48),
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(e}

/\/\)J\H

cl o{\ / o oﬂ\
/\/\)l\H f f/(3
Leaf aldehyde k)& /\/\)l\
> r°::> % “ -
Flavor and fragrance raw feestock ‘ Y <,f‘\§V 50°C,1d TN
?ﬁ(*oJNﬂ‘LF Y
. ) “ (W SCSC fashion 4 ’}O)\i
Herbivore-Induced Plant Volatiles Porous Guest-inclusion
crystal 3b crystal 3d

Side view

Fig. 48 ZZDOfEEE3b I LA HHET LT B K d DELY AR

FEERIRNT I DB E KT A N (e & d) OFITFEH3e L3d THL: 1 THY,
CDCL; Ot DD 'H NMR 3T THIRERIZ 1 : 1 TH D LMilishrz, eld. £
DEERIR L 3 DAF L UL OB O CH-O #HEEH, BLOZOATFVEL 30
BB UHALE OO CH o (HEAEH 28 U T v B ¢ NICIAE Shu, FEXFR
2=y hZEIZ e DayF—~v—n8niz (Fig 49), I bICEEROS 1 EIFEH
EHRD -0, HET VT b REWsE L7ofbdh O Hirshfeld 22 AT 2172 720 “duorm”
(2 &0 €53 L7z Hirshfeld RS, RATRIGAT, 7 A FORED A FILEDIK
RIRF LR A Ny OKFBIRF L OIS WANIHRT DA RS, 26
5%, “curvedness (5" L W 24317 L7z Hirshfeld M CTH 0 . LB’ FET 55
AT, THi) MR TE 5, FA MEMOKRETIIKEAOHSBHiZRLTEBY, 20
FHCEAPFEL TV D, BB T, ZOHICZ > THF A My F3aEEEN TN D
TEMDLTVURTTINNRTARNL, RARNOHOBIZT 4 v b T DL a7 g A

—varntFEINZLEEZIDND,
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Nodes dnorm range of =0.1 to 3.7 A
\ g Nodes

Curvedness range from —4.0 to 0.4 A Apohost crystal

Fig. 49 HIET /L a2 — L &0 L= fE s 3¢ O Hirshfeld 2% i figAT
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o REEEDD

Table 4 #Edh DOFEEFHIT — & 3a~3d

HOSNHE T UL E W) 3a~3d OfEELT —# % Table 4 |27,

3a 3b 3c 3d

Crystal
(CH2CD2) (empty) (Leaf-alcohol)  (Leaf-aldehyde)
Ca9.91Ha3 82

Chemical Formula CagH40ClsNgOs  CssHs52CluNgOs  CssHs0ClaNgOs
Cl7.52NsO4

Formula weight 1097.05 934.68 1034.83 1032.82

Crystal system monoclinic  monoclinic monoclinic monoclinic

Space group P2y/n P2i/n P2i/n P2i/n

a(A) 16.1561(11) 16.1607(14) 16.1916(14) 16.1975(14)

b (A) 6.9251(5) 6.9234(6) 7.0011(6) 6.8801(6)

c(A) 23.6667(16) 23.697(2) 23.583(2) 23.774(2)

a (°) 90.00 90.00 90.00 90.00

Q) 103.632(2)  104.203(3) 104.234(3) 103.306(5)

7 (°) 90.00 90.00 90.00 90.00

V(A3) 2573.3(3) 2570.4(4) 2591.3(4) 2578.3(4)

Z 2 2 2 2

Deaic (Mg/m?) 1.416 1.208 1.326 1.330

T (K) 100 100 100 100
0.0553,

R1,wR> [I>20(1)] 0.0538, 0.1841 0.0672,0.2331  0.0636, 0.1820
0.1442

CCDC No. 1972689 1972693 1972694 1972695
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FHoH BRI 2 AT BRMEE WO B ZEE)

RERT 2 G T HERRIEEDOHEFM Sald, ¥ ET N7 XX 01T
ZEFLNIZ 2 Sy L Tz (Fig. 50),

. . . Crystallization
Top view Side view from CH,CI,

‘ Corona-shaped hexagonal structure

Fig. 50 ¥7 a2 & U FEIC X 2 Bk 5a

B BRI E2AT LRIMEEMOZ LR L

ZEDZEfLE FF R A ERT 2 I3k Sa DY 7 ua A X VT OREEITH 720
IZPZF T —T I VICRIE LTz, BRSO | RTZBINO Y 7 aa X X 1Ry
TFNT =T NG T ~E R INT-OHIZ, BEZELEMT, RE 80°CT 24 Rz /gL
T52 LT BBICREOREEZAREL Lz, ZOBRKEAMNDOZEILNZEDIRIE TR

ERAES Sb #1535 Z L3 TE - (Fig 51),
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1) soaking
in Et,0

2) in vacuo
80o°c,1d

Solvent-inclusion SCSC fashion Porous

crystal 5a i:}_\ crystal 5b

Fig. 51 57 2 HEbR L7225 D25 fL 2 FFOiffidh Sb 1RG4

EONTHEEE Sb O X BRENT NS, sDary T3 A—ra b XX Iy r7ao

2 fkdh Sa L2 LTz (Fig. 52)

Fig. 52 (a) Y7 mu XX o2 E0ERIIEEMORE b Sa, (b) ZEOZEfLE R oRIRbAE D
e pn s Sb
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ZORFFTEHORIMEMIIT 7 nu 2 ¥ L EERRIMEAM O Sa DR & |
72 DZEFL 2 FEOBRIRAL AW O RS mAEE TIX OB SMNICEL LTS Z L3
yinolz, HEEEZIIENREL=y SEOELMERHL. 7 87 U UBRN 1LT1A, 2
KEDORB BN 10.88A L 11.21A, 74~ X 2=y MR 13.63A TH -7z, 2 XD
BB AT, A DB A0 5 72 2 BRI L TR T ORRICELE S 4v. BRIRE
O EFT G RICME L TWD Z ERbh oz, ZOBRRIEEMET, T~ 2
oy DOARFERF L RFFRA L O CH-Br HAEH. B L O T rEXC B UGBS

on AHEAERICE D . BREENS RS0y hU—7 2B LTz (Fig. 53),

Fig. 53 #fh 5a 2 24 Bl = F L= — T LTIRIET D & 28F ¥ o R & FOffd 5b M5 Hh

770 FERDORKE IRCFREIXIIITZDEE TH -T2,
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fhmfbisit e LTy 7 mm XA ¥ 2GR Sa VT TF LT —T VZRIEL T A
N AT o T2, BbIIZ YT F Lo —T LA Se V3 BTz, Fig. 54 10T X
I, fEfmSe DS Day T A—a s LEEIX, fEGSh O 5 OFNE IR0 R
7o T, BIRIEAWIE, fifh Se TR B D X 91T, DI EATANAFHESEZ
LTWe, 7 7 VU BRRIOELHERIIRMS Sb LV b &< T~ 2 U HOERE
(TGS Sb L0 b oo, BRERFIITRTRREKBICAEL TR, 7 7V U8R
TR FEIT 6 U TR I T e, BRI 1, 7 1B B U DKRIFT- &
BFEFAFD CH-Br HEIEM., 7 X~ X V5 DKERA & T a0 54y
CH--n FAAEAFRIC X - TSI L TERIEEZ R L., 2 b OFREEITRRR 1L
EFRFAO Br-NHAEEM, 7 X~ & 85505 OKEBIR T L EEFE MO CH---0
AEMIZZ > TRy MY =7 REEICHAE D I TV, fish Sb & Hl LT, fhh Sc
DILOTRIZAATEN HIFEEFICEL L, BEREE L 1 Ronflicin > CERERAL
BENDEWTWD Z &2 R Sv7e (Fig. 54), £ XFBEITRER KL D . 5b & S¢ TR
EETDIELOENEEThH o7, Ta— 7T RESKROBET 2RIILEMDOT v E
NP UEERIZT F IV UBROMLE T BB U OKER T L OB, &
fb 5S¢ TS5.83A L 596A, #dhSb T299A L 405A 7257, Y=FL=—T LOiHE
DFEFR, TrEXUB UGN S U REET AT N T U UVBRORFR T L KER
TOREHEAHEE D | BRIREIE LT v o RN IR o TRE S MO, Z0%, F
a2 —TREAEROHEELIZ, DT Fy N —7 2EROEEEZBLEEDHICE -T2,
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(b) \FH+

Fig. 54 flbis I L 2 RBIFFOME k()Y = F /Lo —T )L Se, (b)ZE2DZE L2 FF o Hifs &
5b. EOOORT  BRFFT. AOORT : KEBR T, FREAOCOEHY 7 TV VD, KED

Nt VEFNE—T L

EEIE S FLE RS O Hirshfeld FmEENT & Z2fLINHIFLA TS

% AL b Sb DB ML 2 BT 2 7212, Hirshfeld K HEfENT & BI# 2 2 ot~ «
YH=TV kT ry M EAWTEIRD FH O E & ETT - 72, BIRILE W D4y
T-FEFEEAEA L, He--H 85k (31.9%) | Br---H #fif (9.2%) . N---H it (8.9%) 23FE T,
FEEEE T ORIFICE S LT D 2 E B L MNT A o 72, Fig. 55 12#E8 5b D 5 D duorm
T~y B 7 L7 Hirshfeld Xl (a) &2V 4 =7V b7y b (b)), fi
B 5b F O 5 ORFEDHE/ERICER L2 k7 4> W=7V b« Fav bk (ce)

%19 (Fig. 55),

-56-



di

(A) 0608101214 16 18 20 22 24

(c) (d) (e)
24 de 24 de 24 de
22 22 22
2.0 20 2.0
18 18 18
16 16 16
14 14 14
1.2 12 1.2
10 10 10
0.8 08 0.8
06| H---H 31.9% 06| Br--H9.2% 08] N---H 8.9%
di di di
(A) 060810 12 14 16 18 20 22 2.4 (A) 0608 10 12 14 16 18 20 22 2.4 (A) 06081012 14 16 18 20 22 24

Fig. 55 22028 4L % & DERRILA WG i Sb ¢ Hirshfeld 2 ififtT

Mercury *9Z & 0 22D 72 fL & R i fh OMALIN O B FLEFE D FENT 24T > T2, BHRE TR D

T HIFLAFE L. AL E L HT- 0 F58L 5S¢ T 24.1%. ftidh 5b T 16.5% Tdh o7~ ftidu 5¢ T

(T, 1 RITTF v R MER S BLZ= S viz (Fig. 56),

(b)

Fig. 56 ZZfLINHIALARE  (a) fEdh Sc DXy 7K, (b) fEdh 5b D/ %0 J ¥
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FHIUIE R A MR OMIEL(L

g 8b 1. BIE T U Bl =FLlo—TViZim LIk, P FIlo—T L& Ede
FELE 720 . BRIMEEM S OBRRITY 7 ao X X R TH D 5a DIt OfE G I E

S>TWDZ EnRans (Fig 57),

Fig. 57 ZEDZEFLEF SN G V= F LT —F L DI AT e IZ X D HEEZ L

BoONFEATOSOary 73 A—Tary BRI, UV aa A X aEiES 5a 0F

NEIFIFERLTTH-o7- (Fig. 58),

Fig. 58 fffbMiEIie 7 uw A X i sa (). Y= F o —7 LalfEndh se (f)

F72, 5a OBERILEW 5 Dar T4 A—TarEZORMS Se DX EFHELIL T
7o TNHDOFERNG ., BRIRILEW 5 OZAMRERIT, Y= TF Lo —T VO - ik
2R AR AR EICER 2 D 2 DD Fy N —ZIZEMT 52 LN TE D L
i L7z (Fig. 54),
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B A Mg

DO ZF A NSO AR ETRHTZOIZ, AFLord EmTF AU EBredlN) 2o
DFHEEEACEN BRI LT, T TEHAMEEREICED d & e DEY IARIT OV TRER
L7z, fEdh Sb %2 d 7213 e |2 24 FFEIRIET 5 LAl MG 57z (5d. Se) (Fig.

59),

styrene ethylbenzene

Fig. 59 7" A M OV IAAZFEER () A F L el 5d & (b)=F /LB Bz i Se

S Dar7gA—varldlix, VeFArm—T A ERWZEAE L ITRRD, O
2L A FEORE L Sb OE LB L TR ols, FA NS TIEELLOMEMTD
disorder L CH Y FEXRHRHENM HT=V dFlziTeDar T+ A= a U1 DHEBL LT,
dix, E=VEOKBRTFEAdORVEBUER, 7 87V VBRBOERF L O CH--N A
AERICE > THFR Y ET A NITINE SN, T2, e DX BUROKFERFET T
VEROERIFEF OO CH-NHEFEMEZT LT, e bF ¥ BT 4 NICABEI L,
il A IERAT & CDCL IR0 "HNMR M2~ 6, Wifidh & & 5 &7 2 hofb &bt
IBEZF1: 1757 £72, d D= VEIIRUB VROV HE EICALE L THDH DI
xt L. e 1Ll FIChrE L Chvieholz, ThDOFERNS, BIIEEM T D 2 >DF
FIRT A NOELANRER S TNDZ ERbnoTo, HHTRE T, T~ X U EARR
WA DOL ARG, d & e ZEERIA TRV AL Z ENTEZZ L TH D,
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R i U LS Y 5a~5e OffshT — & % Table 5 IR 7,

Table 5 #duDFEEFHIT —H S5a~5e

S5a 5b 5c 5d Se
Crystal

(CH:CLL) (empty) (diethylether)  (stylene) (ethylbenzene)
Chemical C50,52H45_04B1‘4C

CagHaoBraNgOs  Cs2HsoBraNgOs — CssHagBraNgO4  Cs¢Hs0BraNgOq

Formula 15.04NgO4
Formula

1326.35 1112.52 1186.64 1216.66 1218.68
weight
Crystal

monoclinic monoclinic monoclinic monoclinic monoclinic
system
Space group  P2i/n P2i/c P2i/n P2i/c P2i/c
a(A) 16.1541(14) 7.6473(12) 16.1540(15) 7.6615(6) 7.6814(17)
b (A) 7.1511(6) 14.096(2) 7.1493(7) 14.1104(11) 14.159(3)
c(A) 23.573(2) 22.535(4) 23.597(2) 22.4415(17) 22.547(5)
o (°) 90.00 90.00 90.00 90.00 90.00
L) 103.285(3) 91.643(4) 103.890(3) 91.574(2) 91.184(6)
7 (°) 90.00 90.00 90.00 90.00 90.00
V(A3 2650.3(4) 2570.4(4) 2645.5(4) 2425.2(3) 2451.6(9)
Z 2 2 2 2 2
Deate Mg/m?)  1.662 1.522 1.490 1.666 1.651
T (K) 100 100 100 100 100
Ri,WwR>

0.0533,0.1334 0.0410,0.1258 0.0461, 0.1361  0.0269, 0.0749  0.0297, 0.0849
[>20(1)]
CCDC No. 1972691 2014532 2014531 2014533 2014534
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UG /N

EoETII o R ) —amy NEATH BT A AL 36- 7 unnT
NIV EDU AT T SNAL BUSIZ XD BRIRILEMOBELRGRIC IV T ¥~ 2
VERGUERREEY 2T, T OBRRIEWILEARE TE S T A E R IS AL T
LILTHEY ., KAREEZIME L TR a T4 A —2 g A KL ERERRES
Y DOWAEMED W S 2k d 2 LN TE T2, ZHUT K0 | BEE T  B A S~ & 2L DA
LWICEENDIRIES A Moy T ORE G % | fdh AR 2 DB X0 f#HT Uiz, BURS &
D6 B R~ L AR ¥4 5 Z D Z L % single crystal to single crystal & S\, Z OFEN IR
A My T ORFEFENORA =7 X FORAHB~EEBT DL 2BRLTWVD, L
% 2% SCSC & MES, BRRL AWML AR R OBRHIT, 7 ¥~ Z o=y FOf5H;
BRAEIZHRT D2V VR T7 4+ By 7IRBLOT7 7 o T AT — L AHAERICKE i
KL T2 Elbind, ZOEHFETHEL S OERRICEMZ IR RIT. FVKDTH D
FETNVa—, TATE Ra, fimtEEiER 5 2 &< ZAER S 3b ISR

TTaES . XBIITICE Y S A hOSFREZ AT S Z &N TE T (Fig 60),

Crystalline sponge method for

Fig. 60 MR % MW 2B RAL AT K D il AR o Dk
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BT, REXFEEZFORRICEDOZAMERESIL. 7 A My T OB iAA &G
% SCSCERATIT ) ZENFEiE ST, ¥/ au XX U B HT 54 5a %7 A &2
Bd DL, VRFL—TNAA~EEBIN, BEETOBIEICED | i s MG 5H
oo SHICVEFINT—TVIIRET HZ & THEMICR /LD VT Lo —TF VAR
ftigh Sc ICEHA SN, fhdh Sc OB FAWEKIL., Y=FL=—T LOREIZLY
ftim Sa LRI CICiEoc Lz (Fig. 61), £/, fidaShIIAF L = F A B
HOEBLL, 5Oar7x A—va rERBNIIMRTZN TV, ZRHDXAF Iy I
SCSC ZHaZIE, mu 7 v EOMAEMEMNEE L TWD Z LBbhoTz, FIZZEDR
S5b (T & D& 257 LD R E SRR OENZ G DE THEFh 3b (2 K Dl & b
L7z, ftidt3b 2 d E£72iF e lZiRT &, fdbldtRL1C, £ L TEOBINIIME Lo, i
5bidd £/2id e iICH F W IEMEET, FAIRIED 2 DOFHFFRILEWIZHONT, 5§ DF
A3 OFRELY BRETHD Z PRI N, T, ZEOfEE Sb OZERIRFED,
fidh 3b DZNEY H/INS W EITERT 5 L EZ L5, ik Sb & ftdh 3b DA I
DZERRIRFEIL, 401.0A° £ 630.0A° TH D, =612, ~"eF VEEDOHAEFEMNORIIC
DONTIE, BIMEAY EORFR N EHER X0 bW AER 2R L,

Crystalline sponge method for Er

&®

Fig. 61 REJF 12 HWTZERILEWIC L D AR Uik
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BoE  SHAMEZETIRRERERZ AV TCREKE
Kb &Y DB EMRH

FHt

k=101
E=b

AHE R B H-OLAR EEARERIZINA, BERIEEW 5 72 2 ZLVERS A B,
ZOWES) & FRMENDIER ZLD TND, v uT b TNy A L2 OEERIE,
T A ER AR TR B A R ZAMEARERE S T 5, 0D TR BHEHEE, e
TINH L THT TN TIIa—ip ELRER A M1 EBRIRIEEWMI D7
D LM B ER IS TR LT 2 Z LT ST D, &9 —J5 | IR OWE &
HEEMEBC BT 2 WS IFIEF IR DTV D, %) I 2 3 To il fL O ml Bas i D B
il XORRS B RE AT |2 K D HEIRE & WE L RORr O ) B, RS TR A b -

TFAMEFEOSETHER SITWD 79 2 b OGS EFEIAIR, — RIS R
Lo THRELENTWD 79, 2013 FITHEH HIZ K- TEE SN AR o ik, B

i BRI E AR R ET 2 72D OBEN M Th 5, TV CS I, WIKERLE
Y OREERIICRIH SN TWD, PP EZEREETIC, ~"axXvEBy TEY X T
KT VU7 E O AR OBRBRICED N D 72 DFEmMBNKAZHMEEZ R L, BES@EN D
HSa~DOZHL (SCSC) BT/ hS R T A My Fafiid o LaEL T, £
MRS ICINWT, TH~ 2 U EARBERICEW NG 72 5 AR S TR S LD 0 F
Xy FT—=270%, A X IR, REFHEICEA L TERER L2470 1 kot (1D) L& Ff
STV, BIREEHORBWEEMNT, 74~ 2 o=y bPBRIRERICHAIA
NTWLZECERTEEX NS, THYZ o=y ML, #H¥D CH-n fHA
ERB L7 7 T AT — VR %8 U CHFERMY EIBENICHEERT 5 £ 5 2
bV, ETWEREERBOZL AFHFRILEMOT I B2 BT HMEM7 =/ —v
FEERRENZEENRTVD, £OL L PSERS XBEERITIZETN T R0 o
INELAFEL TWD, KR TR A Y TN T RAE Y =)L - AFNLE T —)L),
3BAFNETY—=NEBTARNE LTEINLZ, 4 Y T7VT 0%, #RMEO a7 bz
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—T VT, BRR TR ABRERSE & U CTEA S Tun b, A ESEIRCRLNL R
Y b U= ZIZHANTHIALA NS W2 ik iiE 2 R OB b &9 D a0 R ERT
i, BIREEEROFANE L TWD, 4-AFNLET S — IR AE Y —LE LT
MBI, AF ) =N F L7 a— L hEOBEICFshD, 3-AF e T Y —
ME A ATFAET Y =LV ORBREEM TH D, ZOMIZH, 7 =/ —/VE TR 72
FEOERDL, IRIEERN G 5V FUmE A F 00 AR O RRECHE IS N D 7
TATa—=nLuEH0e, ZOXIRERNL, T N7V VHnEaT b a U ERT
B~ o2 EHARRACE O AR LT 2 FEEOZALIER 3. 512 K DIIRER M
L O ORRE LA DA & SRR E T LTz,

M MR 2A T DERIMEE Y OIRIRE SR O Bl

AR A N & LT, JRpTEEsE, A % 2 — A HPEICHOW DL DRI e LTk~ 7245y
BCHEASNTWAAL Y TLT Y RAEY =)L, 3-AF LTV — L EORKRESK
rnfb A4 2 3R L 7= (Fig. 62),

GQOQ ’*‘*
K > "
D4 X

H

fomepizole (f)
(4-methylpyrazole)

SCSC method
(Single Crystal to Single Crystal)

3-methyl pyrazole (g)

Fig. 62 HRIFR % AT 2RINEAEW L RIKIESRG 14 Y TN T 2 (6), RAEY —L (4-AF )L

E7 =) (), 3-AFALETV—L (g)
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I WEHEE T 2 RO BRIKAEE W OMRIRE K S D ER Y A H R

3OLLEREREA Y 7T (o) ICHIRT22URMRET S ZEICLD, Mitts
B2 DR 3e 1570, X BRI OFER. Z2ILNERICA Y 7T Vo081
I Tz (Fig. 63), F7- CDCl3 IZ¥ESE LT-f5h 3e 2 & IO "TH NMR it >

5. 3 L eDfbFEmMmILITN 111 LFHES T,

CI j\ Cl N:N\_O [+ cl F Cl /NZN\ cl
e el R R s Sas!
E - _ — ca k=

F @ —— @ Fﬁ)\o«J\F P

isoflurane \/C\Z Q rt.,1d N {
- N=N — — N=N —
] c J\\N f'}w ]

Halogenated ether-based o "ﬂ'\.,,ﬁ’
inhalation anaesthetic Porous crystal 3b Inclusion crystal 3e
H:G=1:1

Side view

Fig. 63 2O 3bIZE DA Y 7T v e Dl

3OLIERERERAEY =L () L 3-AFAET YL (g) ICHERT 12 K
F 20T 24 BFERIET D L 2B (Bf, 3g) DBEOIT. WL O ORE S IS S
MR DT, XBITRE R L0 L R ER R b - OB EA E S A R L
DD 17 B L OKEEAIC L DA EERCERT S & EBEbhs,
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. SOSE

fomepyzole Q O
Medicinal product for detoxification L.') ('.4
of ethylene glycol or methanol O Q
poisoning and suspected cases _<”‘/ o

Inclusion crystal 3f
H:G=1:2

Porous crystal 3b

Side view

CH---1r
interaction

Fig. 64 Z2DfEE 3b IZ K DA A B Y — )L £ OELEE

XN OFE R, L3 TlE, AAEY —L () RETFV— o=y NOKEFRFL
3DOXRVCEUVEROMO CH - fHAE/ER %28 U TERIMEEMICE TN T\ (7 Y —
NVERDIRBIR T & R B UVBRO R HITWRFER & OROEREIL 3.60A Th-72) (Fig.

64) .
cl o_("d}_o cl cl O—*f"=",;~—ﬂ =]
Sy (el o e
\ ~ ( N >
NH @ —— %( NS
b NH

3-methylpyrazole - rt., 12h ! . )_OQ

I’{, )—o>°< ‘:%_{h » ,
Porous crystal 3b Inclusion crystal 3g

H:G=1:2
CH---mr
interaction

Fig. 65 ZEDOifh 3b IC X DA A B —/L g DEEE
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X BT OFE R, #dh 3g T, 3-AFLE TV —)L (g) DTV —La=y hDKFE
A&7 R T VVBROERRFORO CH--NHAERZNM LTI ICEENRL TV (¥
T ==y NORFEIRT LT TV UBROEFRF ORI OHEEET 3.40A TH-7x)
(Fig. 65), €7V —LiFEERO " BAR(L LI-FIX, 7 A FOKER T L EHRFETOM
DARFEFREAIT K> TAHER LTz (BFEEFHOEBEL, f5 3f T 2.91A, #dh 3g T 3.04A
Tho7o), BT — /VFERIT RARIE T b A IRIE T b KRR AT L - T2 &iE,
3 &R, 4 BROBRSGEREEKT 5, 2 BRI, 1 KTZANORIIEAMOR B
TeZEM T S LTz,

39 : 3-methylpyrazole

Fig. 66 MR 2 A3 2B RILA Y O UL IR SR & o0 42

fitifh 3e~3g Dt/ N7 A —Z —I3nOfEm EFHLL TR, $7hbb 3 Dar7x A
—2arERNy R TIHIFEAEEBEL T RNZ ERBH L NI o T2, 3 ODOFEMIT
ZERRE P2u/n OBRHER TAR L, ZOIFRIPREMIZIEL, fidh 3f B L 3g 233 DF5
T LT —BERD 1 T AR 3e M3 DN T LA Y T T UREEN TV,
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3L A MOLERIL, K3, 3g T 12, #dh 3e TIE 111 Tholz, BRIRILEW 3 D
BRI E FFORNATIR CTH -T2, TH~v U H o=y hET b7V VRO L
FREEIL, K5 3f TENEI 13,76 & 11.63A, fdh 3g T 13.61 & 11.74A, & 3e T 13.68
£ 11.68A Thotz, 2 207 a0 2 DOT X, B FEmEIZH L TR
DIENTW D | BEIZELA LTV Lz, 7 b7 UV BRIFERR i & IRIF AT T

% D 7LC (Flg 66) o

% " TH  Hirshfeld 5% mfdtT

4-AFIVE T — Doy IT, disorder 72 < FE L SNz, £Z T, RA M-F A
NEAIRIZEIT D EH ey 1-RIFE A VEH % Hirshfeld 2 & fEHTIC X > THH~7=(Fig. 67).
ZOZEE, BRIMEEVMOV A XERIRN O _BIKEEAE L TND I EEEWRT 5,
f O BAFEEICBOT, KERFAMINH-NFHEERICEKRT 2D TH o7z,

(b)

Fig. 67 HasRE L L 72 BRRIL-A 9 O Hirshfeld R fEAT & £ O . B{K % LD Hirshfeld 3 i f#T

oI RO O XS

fimn 3f, 3e & fEAh 3g Tl BRIMEAYM ORI EER N T2 > Tz, Kb
3f. 3e TlE, v Pra=y FOKERTLEBERHO CH--OFHAEIER (B
2=y FORBFA L FEBFFE T OMEREL 3.54-3.55A), T XA~ & AN OKERT
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L TR CH--CUAREAER (7 2~ # U EL 0 R BT & M35 71 o P X
3.85~387A) ICL D Fa—TROHGFRy NU—=TITHALTHAL TV, #idf 3g T
%, NoBra=y NOKFERT EBIERFORO CH--OHAEH (NEBra=y
N DRFEF T L BRI OB ORI 3.584) BLOT ¥~ ¥ U0 OKER A L~
YR UBRORBO CH-n lEAER (T X~ 2 Uiy DRFIRT LB UBRORKHIT
VIR ORI OFEEET 3.66A) (2 X > TEME LGy MU — 7 RBIRITHERL
INTWD Z PRI NT, CH - CLAEAAEMITA A 3f, 3¢ T, CH- - FHAAEITAS
i 3g THRO BN, ZD XD ks 3f & 3e OERIALAWB D4y B EVER 024
X, BT Y=V EOXAFNVEONEIZERNT L EE2 6, &b LTSGR D A F
WVIEEBBRRALE B OBFN DTN B L 5.2 T D 2 & AR S/ (Fig. 68), RF%E
EHERIIL A S OB EFRANE LTI E g ZIRIBELIZE 2 A, 2B M
AT 2 MZE B LT,
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(c) (d)

/_‘c : a/_.c

Fig. 68 7" A MLEWD /Ry % v THEEDIEL (a) 7 A MaBEDO /Ry X 2 ZROMER, (b) 7 A

NagEO Ry X KO EEKE, (¢) 7 A MEBEOKRA My, (d) 22DRA Ny
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W T T UL A 3e~3g DT — 4 % Table 6 127~

Table 6 fiidn DG AL FHIT — ¥ 3e~3g

Crystal

3e

(isoflurane)

3f

(fomepyzole)

3g

(3-mrthylpyrazole)

Chemical Formula
Formula weight
Crystal system
Space group

a (A)

b (A)

c(A)

(%)

£ )

y ()

V(A3)

Z

Deate (Mg/m®)

T (K)

Ri,wR> [I>20(1)]

CCDC No.

Cs1HaxClsFsNgOs
1119.17
monoclinic
P2i/n
16.1822(12)
6.9693(5)
23.5628(18)
90.00
104.236(2)
90.00
2575.8(3)

2

1.443

100

0.0816, 0.2524

2155084

Cs6H52ClaN1204
1098.89
monoclinic
P2i/n
16.2105(10)
7.0214(3)
23.5629(11)
90.00
105.234(4)
90.00
2587.7(2)

2

1.410

100

0.0528, 0.1577

2155082

Cs6H52C14N1204
1098.89
monoclinic
P2i/n
16.0434(11)
6.8940(5)
24.0858(18)
90.00
103.308(3)
90.00
2592.4(3)

2

1.408

100

0.0643, 0.1672

2155083
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FHoM RFEFSZ2 L ORI E W OWIE HKdh DT

ZOLIERE S AT = ) —VFEETH LV FABATFL D, 77 A7 a—
o (g), AA%7 7= (h) ®SCSC X TuEELZB L, £/, ZOLAERMIT
— WA FEEABE T L IR B AR LTS, E T, IR A b & LT, JRETRREE
IKOEIR FEL BB LT R CHEA SN TWD YU FABATF L, ITA
Ta—), FAAT =N EDT = ) — e EEIR LT (Fig. 69),

H,CO _o
BOERNG
guaiacol (g) eugenol (h)
5
SCSC method

(Single Crystal to Single Crystal)
Fig.69 RFEF T &2 HT DEIMEEY LIRIKERL DTV ) FABATF L@, 7T AT a—(g),
A4 7 — (h)

FHIH RERFZ b ORKCEW OWARESRL S DHLY 3A T

5 ODLUEREM Sb VU FAEBEAT IV F72137 747 2—/1 g IZ 50°CT 24 HEfiH
RIET D & fhamtERKbivsd 2 & e < WA 5t 5g 4R L7z, CDCls ([Z¥fiE L
T-fbem 5. 5g A B ePRIRD "TH NMR fi#in 6, 5 &7 A2 hofbeEmmbidf 1:1 &3
fli &4v7z, A A7/ —/L hIZ 50°CT 12 REERIET 2 & fdn Sh 3G 672y, »<
OO DG IED KDL T, B X BREHTHIE DR R, 5f~5h DF5Gh/ T A
— X —IILOFEHEFRETH Y | 5 ORPEEDIRFFINTND Z ER’bhrote, %

[EIHE P2i/c DBRWER T 3 DOREE G DIV, TOIMPRENLIIL S O L7 A b
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DT TEEN TV, XEITORER LY T~ H o=y VT R TV UVER
OHLLEIBREEIL, K5 5F 2% 13.28~13.30, 11.99~12.01A | b 5g 7% 13.33~13.19,
11.96~12.08A, &k Sh 23 13.35~11.94A Th-olz, 7 REXE UEHSITT X TERIR
ILEOHFLHTEZAE L TV, 7 b7 PV BRIT 4 [BOBERIE 0572 5 ik )
HOTMICHEEN TV TV, ff SE TiE, 7~ Zra=y NOKZERTFE 5D
RUBUERED CH - n HEMEH (T X~ ¥ 2=y NORKFRTEXUEBUBROEK
HITWVRFEF R OMEREE 3.708), NP ra=y hOKEFRTE 5 OBEFRTF LD
CH-O tHEMEH] (NoBra=y FDORFFRT & BEFFHOEME 3.234) 12XV
T U FOVEEA FIVEITERRA A MEEWMS FIZIRV IAE N TWD Z & 05Esd S 7z (Fig.

70),
CO,Me
TN _-OH NN
z ‘ Er)‘—«'a%n:u}_o {Br ,igzm,‘:n B.\"P%i}_n B
[.\\“\‘t}/[ L)‘} Z—) [\,j P{J\ CO,Me Q
methyl salicylate Qj&\ (@  —) @ il’:r""
A type of phenol ROTTES L L 2
ype of pheno Y= = Sl e S
With a characteristic aroma and o ORI of \"J“N_.f "
anti-inflammatory properties. Porous crystal Sb Inclusion crystal 5f
Topview . , H:G=1:1
Side view

Fig. 70 ZEDfEE Sb IC K D U F/UER A F L £ DaliE

fEa Sg Tl /7 AT a— L gNS DKRFBIRF LT M7V BRBOERFF & D OH-N
AR S OmFERF LT TV UVBROEHRF L OHMEHT 2.858) BIR5DT7 4
< B LD KRFER T E R U HALE O CHn FHEARR (7 X~ % CBALD R
KR A LR UBENLO L E OREREL 3.85A) ICL VB THIEShTWwWbh 2 &

D ST 7= (Fig. 71),
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OMe

oy Wi G iy

guaiacol ——— @,ou
Used to numb and rt,1d %;ﬂ\
disinfect pulpal nerves o/ oL 3o, DaVe

Porous crystal 5b Inclusion crystal 5g
H:G=1:1

Top view
Side view

Fig. 71 ZZOfEG S IZ LD 7T A 7 a—)b g Dl

ftih Sh T, h DAF LU EOKBRF LT TV UVEBROERRL O CH-N A

EH (AF LUV EDRBFETET NIV BROEFEFR T L OERET 3.284) 3L h D

AF VL VREROKBIRTE 5 ODRUBUBRED CH-n HEEH (h ORBIFR - EXE
BROHLE ORREX318A) I K-> TAHA &7/ — /L hIT5 128 S v Tz (Fig. 72),

OMe

OH —
Br, Q_QN;?_O Br /\/5/“ Br.
/
———>
eugenol
n rt,1d
Pungent and pleasantly aromatic NN
o o T b s
Porous crystal 5b Inclusion crystal 5h
Top view H:G=1:1
Side view

Fig. 72 ZEDfEEL Sb IC K DA A &/ —/L h D@
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Thbb, fEsh 5f~5h TIX5 L7 A PO 1:1 ThHoto, FaiRETIL, BIMEEY
5 13Z8 &2 FF oA OB A LT\ (Fig. 73),

5h : eugenol

Fig. 73 RIEF T2 H T 2BREEDOWRKER GO (a) RIERRICEWIZL DY FLER 2
FIVDOEY ARG - 5f, (b) RBEERIILEMICEL DT T A7 a—/LOE Y ARG : 5g, () RFE

BRIbAEMC X D44 7 ) — VOB IAIFE - Sh

W BRIMEEY OEIRME

XA DFER L0 | 3 DOfESL 5E~5h [CBWT, T X~ Z U E DKFFF &~
VB VBROBOEED CH - 53 FRIFEER (74~ 2 i ORFR T L ~E
VEROR HITWRFEIR WO ML 3.66~3.84A) L T X~ X UGy DKFER T L
FIRFM D CH--O #HENER (T X~ & 55 DRBIRT L BEEIFTOMO BT
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3.61~3.63A) MR I (Fig. 74), S HIZ, 3.09~3.11A OEEEED Br---N B3 7 5
. BERFDPERAEEEEORTFICFG L TND I EIPRENT, 5OF Y ET 4N
D 3OO A MIFHRMEELZ L > TR, ZhuE 1 WoTOZEFLUICERT 2 & HEE
SND, T, 7 A MEIF v VNI ERER > TEE STz, HRER LR
WALEY 3 DZFVERERE AR A B E LT f~h 208 LTEHE, WIRT A S ~DiRiE#% 1
RFRHI LAPIC ZAUE R d DG M R D 2 &b o7z,

Fig. 74 7 A MEAWD /% & o 71 O g

I ZEALPALATH

Mercury 9|2 & 0 HLAZAR 7 OFHE EOZEBRIRENL, 3 DL ILE R T 24.5%, 5 DEAL
Bttt T 16.5% Th D, £lo. TOSFUERMIIT —MARESEITS U CHERZEM %
AL TWD, 6 DDOfEEED SCSC KU K 2BV AL DHIFLFEDZE L Z T~ D T2
DIT, FLNOERELZEH Lz, 2=y e AAREIC ST % 22 LINAIALARE O LR,
FEh 3e DN 24.5%. fibdh 3F 2% 24.7%., T L ChEbh 3g 28 24.5%, fEdh 5F 78 16.3%. fidh
Sg 73 16.5%. ftidh 5h 723 16.5% Th 5 Z & DL S 7=, 3e~3g & 5f~5h DR A N{KFE
FIZERLCTHY, ZNHDOF R My CIEBRRAEER PRSI TS Z &2
7> 72 (Fig. 75).
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Fig. 75 ZZALNHIALAR O  (a) IR F 2L OMERDO/ Ny F 7 (b) REF Tz Ok D

Ny ¥ T,
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=R = i U L&Y 56~5h OfEsLT — & % Table 7 277,

Table 7 fidh DG FHIT — 4 56~5h

5f Sg Sh
Crystal

(methyl salicylate) (guaiacol) (eugenol)
Chemical Formula Cs4.88H46.88BraNgOe.ss Cs5H4sBraNgOg CssHs2BraNgOg
Formula weight 1243.34 1236.65 1276.71
Crystal system monoclinic monoclinic monoclinic
Space group P2y/c P2i/c P2i/c
a(A) 7.6330(15) 7.6468(13) 7.6484(7)
b (A) 14.156(3) 14.252(2) 14.0921(12)
c(A) 22.538(4) 22.332(4) 22.527(2)
a (°) 90.00 90.00 90.00
£ (°) 91.309(5) 91.376(4) 91.699(3)
7 (°) 90.00 90.00 90.00
V(A% 2434.7(8) 2433.1(7) 2426.9(4)
VA 2 2 2
Deate Mg/m®) 1.696 1.688 1.747
T (K) 100 100 100

Ri,wR> [[>26(])]

CCDC No.

0.0317, 0.0834

2155079

0.0315, 0.0764

2155080

0.0379, 0.1304

2014534
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UG /N

RIRESE T OREEFRIO 7= D CSIEIZBWT, ~"aXUB Uy ET T VU5
AT D 2 BEHOT X~ o X UEAERRMEAEWE ZILUEMELE L TR, 2 ORGSR
Fricmksh Lz, MER T2 E50RRMEAD 313, 1 KICOHIALE FF OB IRES RN S 7
L%y FU—ZIZRAIL Tz, ZOZLUERM 3b 2 8IRERL D FTh DA Y
TIVT e, TRAE Y —Lf 3-AFNLET ) —)Lglligd &, SCSC R THE Li-ik
MERED 2 LN TE o, X BENT OFER ., AR R OBRRICEH D2 7 4 XA —
9 Ry R UTIE TORERTPOLDEHRTIZEAEEMLL TWRWI R D)
olce TOLFER S 3b AT A MIRT & KT A N A2 S e UER b 3e~3g
DS I, ZHERRTOBRBKIEEMDOa L 73 A= a R0y F 0 73T O
FOLDEIEE L EEDL o1z, E6IC, REFRTZ2E0ERMEAY 51X, 1 kot
DML EFFOERESEN SR D0 F3y NI —2ZICEFIL T\, S HICRERT
w B L IUE R Sb 27 = /) —VEEEGS FTHLV UV FVBATF VL TT7AT
a—)bg, AA7 7 —/LhI|ZIET L, SCSC HTWAE LI-kEdh 5f~5h #1525 2 L R” T
T, o, ENENOERRICEME 7 A Ny FITRIREDRN S D Z LR anoTe, Wk
BTl 7 = ) = VASEREMED 7 A N TSRS ET 208, $REZET IV
TG 2 R LAz LD (Fig. 76), BFRIE - CIIBIRFE 21X 7 I VT
TRERDET D, T = ) = VERGERIED 7 A N TSR E R Lasz LT
HZ EWbhole, THIZEDFERIRF A My FIC@RMENH 5 LRz, (Fig
7)o AU X VIRIREEMIZERRTTETH L Litim TE D,
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C&)\/ckg' i -
‘P gy ---'» // }ﬁ}ﬁm cwxm)ﬁ
CD HN—N

@

Fig. 76 iR IAF 2 G BRIME B D7 A N oy DR

=
.

Fig. 77 RFIFF 2 G LERIRIEEM DT A b o+ ORI
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BNE TH<Z U RRRMEEHO—EOZ AR
i S & D K R

FHt

k=101
E=b

VYNV VAT b=, Enliua—L[4]7 L—r, v/ a bRV A U EORR
RICEDIZ L DK FET20T 7 T A S —% A3 DA OWUESE M & Wi p L, 707
HoB O I~ —KOK ML L X MIEITIC I VIRE LT, Lo, AR
BRI BT K HKOEY IAIZEAT 2 EILR 54T 2 89, Atwood & Barbour 1,
FTHY 7R [4] T L— TR E IV — RIEZAMEORBIKBILHT 5 2 & %
A7 8, Kim & ERFREFIL. 7 7Y Y AR— 2D EMBHT L 285 DK
DWEFEZDOWTHE Lz 82, —RITOILOFRCR I FFED R 722 25 D £ fLEA
BIRILA I X > TKD T2 2555 O BRI e ST X, LA DN
BZ2 I 31T 2 DK Sy 11T x U CHEIE AT I CRE ) 1 70 5 3 2 #2169 2 mTBEME
RV BRI R TH D, 2D &9 RBLED B HLAE ) & B S~ D ZEH (SCSC)
(T, BRIRAR R MEEWITHT 2K+ O%, B, A& 2 FEMIC [FET 2 DICAHRTF
EThd, ©IVUFERIIT NIV ramy bR T D 3 2OT7 X~ 8RB
EMERNT, 1 RO LG T DLAMARREREZ AR L, EXEITRIEDK S
+ & B 2 D AR~ S EBIRD Ae Z & A HFE LT,

ol

B B AR DEOERRILEY

INETIETVVRST NI VUV RER O Nua P UV ERT X~ 2 U RBRIEE

¥ (3. 5. 7) D3 ODLFLIEREIZ X D SCSC JTRDKDOWFE & Z OIS 2 Mgt
L7- (Fig. 78),
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X:CLY:N (3)

X:Br,Y:N (5)

X: Cl, Y:CH (7)

Fig. 78 K~ 22 BRRALA M T OIS DM

NERCPURDT R TV =y N ATLT A2 B AERIMESY (3.5) 25,
[ AR B TARAR R EAMALEZ R L MIEERIbEMERET D2 L2 R LT, &
WALETIER LR ORNAROHEZ L TR, ZhBMILEFRF >0 Fry U —7
KA DINTWD, 3 & 5DEDORERTIX, TORE IR IRAY R /e > TV
Do 5 DZEDFERITZEEITT HIBRIC LV BRIKAE KO ELEL A Z L7223, SCSC
FHATITS DZEORERITT A FOWER G BEENHERF SNIEE ThoT,

BIE IR HWERIMEAEM DA

KRG F DL AR~ DR A EBLT 5720z, 7 b7V roffbyicy
TV EMBIATL Z LI Lo T, KLV RWKEMEHEERN LRI T~ 2 B
BRIRILEWM A T I8 EE L7z, Scheme 4 (29> T, HEGREZERIS & BERERIIAT
W BIMEEM T A AL, Juen T ) —a=y NERT D BT A~ A
(8) #25- V7 BELI VU ERETHE LTRBEY Y ADIFE T TRIGSED &
90%DILRTILEM 9 2157, 9 &£ 8 A HED &, 35%DIRTHIDEIRILEY
TR INT, LA T L 9 X NMR THEEZ RS L7,
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Q Br{fBr {f& Q {j O
S %sng s &
oy fo gl Q

(o
8

Scheme 4 EHRIF T E2FOET UV UBREAT HEBRIMLED T DAL
B H BT UUERORRIEEM ORI

VI UVREATHERIIAY T OV au XX UERE D> < 0 RS TR
7a Z157- (Fig. 79), fdh 7a 2 Vo F Lo —T LZRIET S &, #idh T WE 5T

(Fig. 80), #&dh 7b % 100°CT 3 HMEZEMLEE L7=%, ®WIREEIZEL &, i Te 28
Boie (Fig. 81),

Crystallization
from CH,CI,

Side view

Fig. 79 © 7V UVRAR T HBRMILEW T O 7 anra A X ik Ta
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SCSC fashion

Solvent-inclusion Porous

crystal 7a crystal 7b

(]

Side view

1) in vacuo
100°C, 1 d
Solvent-inclusion SCSC fashion Porous
crystal 7a crystal7b H:G=1:7.2

Side view

Fig. 81 ffifh 7Tb £ 0 22 DK EZWAE T D ik Te

BAE BL X BB ISMEAT 22 6 . 3 DOFEEEIC DWW T ZEIRE P21/n DB R ORESEIE 6
Niz, 7 EE&FNDH7A MO FERIZ. i Ta DA A Ny 17 oa A X5y
F 231, FEEL T DA A My 1P F m—F )L 1, fhidh Te AR A My+ 1:K 3.6 T
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bHoie, TRTOMEBIZIBNT, BIRILEMITZER A R OBl O RAREE CTh - 72,
THEwoR =y YT U UVBROELREERL, ffh 7a T 13.83A & 11.67A,
il 7b T 13.85A & 11.67A, #fidh 7e T13.92A L 11.62A Th o712, 2 SOHHEHR A
PUBRORT L, BRGEERIT 726 72 BRI L TR E72IRER LT, 2
BRI T OXTIEETFTOY AMIEE I TV, 2 20O T 2 U BRITERFm B

TUEACEICW A CHRUE S AU TV, flidh 7a £721L 7b TiE, Y7 v A X o F03Y
TFNT—T N T DERNICNE I T\, Y2FLo—7 L aEEifbe b 11,
FEAEZR2 S5 2 LA RS Ta 5 SCSC R TH 2 b, ary 74 A—Ta TR
fREFS 7z (Fig. 82a, b),

Fig82 ' 7 VU BRE AT HEMILEMO XM OFER () Y7 mu A X Ui Ta, (b) V=

FLm—T )Ll Th. 7ok, (a). (b) DWBEDFITON LT T H70EML TS

HoIH TV UBRIRIEEYMDKNE

LTI R Ty T ENT-YnTFIIL o —T A EREL CEESOFRAEZIT- 7, X
ENT OFE R, BIRIEWZ L2, fdh Te IZZBR T OKSICHET S EBb b Ko F%
WELTWDZ EBnbrotz, fifdh Te i, #5dh 7b 205 SCSC A THLNIZH DT,
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TDOAL T F A= a3 AIE L TWiRno Tz, KT OfEFRIF T (03, 04, 05, 06,
07/61%. 60%. 36%. 16%. 8%) ITEEFFET /L& LTHMT, BELINhTz, ZDZ
ElE, 12D =y MEMCEFH T2 HOKGTREENLTVWDLZ EARBLTEY,
YNy R AT CHRER SN, 3 DOFERTIL, ZrRrRXrEra=y Fok
FRFLETVVROERIFEF L OMO CH - NHEEAB IO/ naxvEra=y
R DOKFIR T & HUERRER - & OO CH---O fHA/EA 238 U T, BRIk A 7 Vi ZE4L
ZEUHEOBEB LRy N =7 EICHAR DI TV, 2O X 91T, 7T DR
ICEENDERAHEEHIL, AHIEERCKICH L TRETHD Z Enbnd, Sbic,
fidh 7e Z IR T 1 HAKIZIRT & fdh Te [ICHELORE R 2155 2 &3 T& 7= (Fig. 83a,
b),

(b)

Fig. 83 &7 UV Bz AT HERILAM O X ORI () KPAERE: Te, (b) KBEAERESO

Ny I7H

-86-



B TR UVREZATLRREEY

INETOZAERM M 3.5 # VT UOKE Lo dh OER & 2 OREIEMRNT 217 > 72,
ZEDfE R 3b & 5b A SR T 24 FFEKIZIR 2 & T KEZ ARG 3h & 51 2157,
W O X BRRAT N 6 | ZERIRE P21/n DOREMMG B LTz, BRI F LK+ DAL Bl
AL, Ahah 3h AR A Moo 1K F 6, ffidh Si DA A My 1K+ 3.6 Th o
7=, Wi &b BIMEEMITZERE FFoNfaEEE L > T\, TH X U E
7 N7 U UBROELMERET., f54h 3h T 13.64A & 11.80A, fdL 5i T 13.61A & 11.72A
Tholc, "aTFUVBBMENTZREBra=y N T MU VROME B XORKE
EICKTT D 1 r VR OB, b Te SIZERKETH T,

F—H HRETEZLOT b7V UBEIRMEAE Y DK AE

fhn 3h TIL, FIHIOKES 3b 12T 3 Dar T A —a L &RXyF 0 TR
ENTHEY, ZHIAEBMERIVKPTIIENTLE S OBNEBTH L3, Z DL
flF K CEETH U FEmtEb R TN Enh, BRI EK I KP T oM
BThbdZ ENRENTZ, K308 disorder LTW5D 5 DOfEFEFE T (03, 04, 05,
06, O7) MM, KEb S 4L, IR = v MTIV T 03/04/05/06/07 BZNZE
59%/58%/62%/61%/60% D S EHFETH D Z LB ynol-, 1 DOx=vy ME/MIIETHEE
12 HOKDFREENTWZ, BRIEEWIX., 7 roxXBra=y FOKIERFL
ZEKGIESRIR - & DD CH-O fHAMEH., BLOT X~ & U DKBR L7 mnm
NyBra=y heOBO CH-n HHAEFEMZE LT, ML Exy MU — SIS

B4l L 7= (Fig. 84).
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(b)

Fig. 84 (a) /KW OfbautEE: 3hy (b)) Ny F 7K

HoH RBRTZHOT TV UBRRIEED DK

fidh 5b Tk, RFBFTOa 74 A= a VLI, 5Dar T A— gy
&Ny F T NICORES SI TR TRESEMLTEY . BRAREHEPIZIKTH D
T EDRRM I NI, KAy TS disorder LTV HEERIF T (03, 04, 05) %k, FEH
L& A, FERHT= NI T 03/04/05 BEIEIL 67%/61%/52%D d5 4 =
Thole, ->T, 1 2Dx=y MEMIGEIT2HEOKGFH T vy TENTNDSZ
CWl7 D, BIMEEWIT, TH S 2 UK E T rER R KO KBRS RO
CHn tHE/EM &7 T VU BERREOSFFMEEICE Y, MZzAT 2%y bY

— 7 HEE 28I LT U7 (Fig. 85).
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(b)

Fig. 85 (a) /KWAE DR AbHEE: 5i. (b) Ny F 7K

UL ZZINMILAREOT b T VU EE T U UBERD R

3 ODNEEHDERAE RN D, TNENDOLIMEAEELRILEMITLLT O X 5 720Kk T
DKEAEDHEN R ENT-Z LITFFEISND, KOBAERE S MILOKRE S - TRIRDOE
AP SNTT H72010, 3 DDOLAMAMREROR A FAREEFIE L7, BAE K
T 2R A RRFEOEIA L, Fdh Te T24.2%, &b 3h T 23.9%, fidh 5i T 24.4%
Eole, EHIT, BREEw (7. 3. 5) Ofda/ Sy £ 713, Fig.85 IR T L H1TiF
EFRECH o7, Fo. ZAMEARERIEED TIE, MALORE SRR MITIFEBL
T, TOZAERMBITERTOKRD FEHOR DT ENTELN, 3°5 DEIYE
FEEITZN S TR TH o7, Zhud, BRI EAKRBR DK T L ARBRE 2]
L TCWAH0 EHERI S, BT DUy N EERERZH o TS, 72, Hifh 3h
DIRGy T DRNTHEF 5t DTN LD %< BIRILEW Lo v 7 Ui 23K 55§ D%
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BFEPRELTWD EEZLND, ZOHRIZONTIL, 3 DZEORERIZ I DKOEHEIT L
HREEZAL S BR LT D AJREME DY & 5 (Fig. 86),

crystal 7c crystal 3h crystal 5i
24.2% 23.9% 24.4%
628.82 A3 624.69 A® 644.85 A3

Fig. 86 HHEEMH LT VUV BIMLAY: Tc L7 R 7 VU8 3h, 5i DMLk b

22 FL N FLAS R R
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HIUETim Uiz E% 7Ta~Te. 3h, 5i DfEdhT — % % Table 8 12777,

Table 8 fi&dh OFELFEHT — & Ta~Te. 3h, 5i

7a 7b Tc 3h 5i
Crystal

(CH2CL)  (diethylether)  (H:0) (H20) (H,0)
Chemical Cs431H48.62 Cs2H44Cl4 C48H40Br4

Cs6Hs54Cl14N4Os C48H40Cl4NsO10
Formula Cl8.62N404 N4O7.64 N8O7.58
Formula weight 1126.80 1004.83 988.89 1030.71 1169.85
Crystal system  monoclinic =~ monoclinic monoclinic monoclinic monoclinic
Space group P2i/n P2i/n P2i/n P2i/n P2i/n
a(A) 16.3935(11) 16.326(2) 16.4154(14)  16.080(6) 16.0547(9)
b(A) 7.0220(5) 7.0749(9) 7.0285(6) 6.799(5) 7.0993(5)
c(A) 23.5881(15) 23.550(3) 23.505(2) 24.380(11) 23.8784(15)
a(°) 90.00 90.00 90.00 90.00 90.00
L) 104.313(2)  105.465(3) 105.531(4) 102.86(3) 103.423(3)
7 (°) 90.00 90.00 90.00 90.00 90.00
V(A3 2631.1(3) 2621.7(6) 2612.9(4) 2599(2) 2647.2(3)
VA 2 2 2 2 2
Deaie Mg/m?) 1.422 1.273 1.490 1.317 1.468
T (K) 100 100 100 100 100
Ri,WwR» 0.0634, 0.0512, 0.1250,
0.0640, 0.2289 0.0545, 0.1445

[/>20(D)] 0.1940 0.1498 0.3357
CCDC No. 2190223 2190224 2190225 2190227 2190229
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BHE IO KEAEKBIZLD S A Mg

XN L 0, —HDF 2 ME O THKIT, ARN TR RV EZERYE T
%, TOKRPTLEERMmEMND Z & T, EBRKFTHEA ST LT v 2
YOKFTORYAARZBR LT, ZOZ &Ei1F, TNOHHBRHAR L VICL D7 A B
Oy LY SA T % B DA RN & bR, 2 OERNTOMIAIZ L2785 H 0
EEZOND, SHITKEDHMEREWEEFHOZY hrr—2 VAT Z &%

fEsR L 7= (Fig. 87),

OH
7N i
! : OH

erythrulose

CI\ \N7M>_° I
ar N=N . :> in H.O
) \°_<:\ 0, rt., 1d
o) 0
\¢ )
" A
e
.;;< N=N ,\(

Br 0{\ u %0 Br amantadine

N MG

fEmE LT, TH~ U Z Ly ~naxXvBy | NATagifiins2s 3 FEOZIL
PEAREBRIR RIS X DB DKy T OWFEE SCSC HATHREA L7, 3 FEOR M OB
WibawnrotEoni 1 WotdZEfLE, FCL o2 RESERBE LTV, BTV
BRARORRMEY 7T OfdET. 7 b7 PV UVBRERORM L ITRRY  ERP 0K
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TAEMRL TN LRGN R o7z, Elo MEER LT NIV UVREAT L8R
WRILEW 3 ORbfIE, RBEHELZERILEY 5 LV ZS ORGP FE2RETH L
PR STz, 2D XIS, TH~ 2 U aABRRMEEM DL ALMER L, ZEXh oK
DFRMEEDKGFORAMEFE LTRALLTVHE THL Z L3RR Sh,

(Fig. 88),

RN E%) 3h IR &) Bi

Fig. 88 & ¥ S ERBRRIEW 2 H T K&
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BIERURE

k7 r AN 9 5 LR ALEMBNEARER R L, R ET 2 2 & 138
NFNCHBD TR EEZ DD B, 2z ZAEBMICER Lz FIEARE S A
RPETHL B, AL TR, ETIEBRRI 1T X 2 b 2 720138k ds &
OHEEREIZOWTHBHA L, EBICZORR My F2BRET5 2 LIz X v it
AR AR My & UCESG ORISR ECHA Ll Z2 7R Uiz, BLmPEO TR
BT H~ o 231D 2 BIKBIRE TR T A My Th D p-F v L DORETE
LT A TR L Ao SRR R SRR IS AR DS VAR IS R E LT H RIRAIC R T
FULUDBNFEESND Z LN Lz, VEIOIEERIRS A2 VT, K+ T
THDNINETITHNTNEETCH > 727 X Ny 1 & DHERILZITV. "R Ny Tk
TA NG OIFESRRTE AT L D5 TRl L ORISR E 1T o 7o, BRHEMS AR v
VOO LWENEDRA MMyt L LT X~ Zoraate VAGERIRS %
B L. ZORA NG FLVBEE S 75 A Ny FOoBiEREEE LT GF—8), &
HIZ, ZBHEFF ST LWEBRIRFA R My T OBRICHII L, ZOBRT ¥~ % 07
rYrzumrAZ XD EEMLIZE A, BifMA o, 512, ZOZEFLITAER
EET NV a— L THLIEET LV a—ANABESND 2 EDRMER STz, X AE ST
FATol2L 2 A, BHNGICHEET La— LT VT b RIS Ao 72 b ODMENT STz,
FLRT Va3 — LV PRERE TE IfID e <. FET Va3 — VISR CE 90
TORITH D, ZhbOwsE, FIFHFERAEORA =72 MAAEHTHEY BE
SN TN OFLEZFRLRL P EE > TS, HEBR LT X~ &
RO E RBER L 27 ¥~ 2 UREBREEWN S EREE L RO > b
U— SN D IR D AN A E R L7, (B5), &6, REBEMR LT ¥~
2 U REERIEDN G, FIREEZ RO v BT — 7RG D 72 D TEAR 22 2 fLIERS
mmaER L7z, 7 A FPORBEIC LY 1 RICZELOIRPKRE AL, BRI EY
DAy T Fx A= a VEIHED 7 L— AU — 7 OBREEIN R SN, — 7, oS
A P IRZAMEREAICIR D IAEND & ZOFERITHER Sz, 26 OEEE SCSC 7
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NTHE D XBRIEHITIC L > THREERBE L=, BEICERE S VBB LR AR Y
PIZRT D8 U FBRA TG T2 T L. fbikg& AR B D A 7253 71
R e RO 2 VR —~—TFEELTWD Z L &R Lz, 202 L, EEE R
5y F DREESRRMEZ ) TR A O fRRE T LBl Th 5, EHIT, Kish AR Dk
(XD EEEHANICB T DMRERL T A Y TNV T U RORAE Y =)L 3-AF )b
v T — L D E A RRE X RS XEARAT 21TV 230 B O S A RRE 3 TS ST IC RS L
LH RIS OMEESEMEEZ A LM LT D, ABFZETIX, B ICB% LB T &~
VA URA N FERAWTHEY U FBRAF LD X BN E21T/oT2 2 A, ZD
RARNTEYVTFABATFAOI L T4 A= a 2 —RWICRETHZ LN TE T,
EHICZORERAR Y PEAWCCEREEZET MO 7 = /) —AFEEKRTHD I T
AT A= NRFA T ) =V OWTHEEIRIT 2 TR o 1o e, RA =7 X LK
FREREOAMIZLD ZEAICBIT HARENER L Z LN RSN, BERAR V&
W= ERATIC X 2 ER GO FHRAEOREIZMBE O LD TH Y | A% OREETE
MM OMIZEIC 5T HEEZOND, ZOT NIV ERT AT A~ G
BERICEY O L AL fIE, BIREIES 2 OBE LG Y DO ELY IAZOME E M I
WLIEARA RS FTHDZ & ERTIOICElEEREIT > (B =58, kEICEITVv
FRET I IV A=y FERETH3IODT A~ X URBRIMEAICE T 1 kT
DZEFLEAT DL IMEARR ML AR L, ERE IR DK+ % SCSC A TH
B AT Z LSHRE L 7o T (BEIUE), AWFFEZ XA DR ITFERE LT, M5
REIEMEATIE, BURES X BEEMAT OIE B L O oI 2 BRI To TE
72 ZAUTITHEEMAT O BN OB B N TH 5, F iz XEMEEMATIZ IHE T2 <,
X AT REAT O 2 CHEGSIRE T DI TR E RPN A R H 5, P Z I NMR H &
T FEEALFEEDO  FH BT T T ENRETH D, TN O DOIFSEICHE S flix
DALY O, HEERER JODHEE FZBLT 5 FiELz il L7z (Fig. 89), 4%, &
A O HFE MR AR T HZ LI2L Y DDS T e KT v 772 LICET 2 H b E L
HEZEZTWD, IRA Nyt &7 A Ny F OGO Z &3 LT, ABEEmE
DRA N~ EDHEAEM Z 557 LoV THAT L BIERTE~D R e e EZX TV D, 2
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IHDRA =57 A MEZFOEEERFIEIC I T, Bl dh XA IEMAT 216 1 L. otk
RN FIE L & BT, YO BMROHEICEIR T2 2 L2 HFF LT D

Efa@XRmEmRm0ER

WEERITEA HiE@RIEE

o H vy 0

fomepizole

3-methyl
pyrazole

guaiacol o
isoflurane methyl salicylate 3= :@/\/

s R

‘]';H20H H,OH
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13C NMR spectrum of 2 (100 MHz, CDCls)
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Fig. S2 200'H NMR A X7 K/ (400MHz, CDCI3), L U20DBC NMRA~Z kb

(100MHz, CDCI3) %711,

Synthesis of 3

N—N

gy W
Q DIPEA Q
O - Q

WiEY 7mm A&y (5.0mL) T 13-EA(B-Znu4-bt Fuds 7)) A<
% (779 mg, 020 mmol) BEL W 3,6- 7 s k7Y (302 mg, 0.20 mmol) DR
W27 V=3 3RH% F40°C TDIPEA (54.3mg, 0.42mmol) ZRZEY 7 mnm A4 (15.0
mL) (2P L7-, 0.5KFE%., IREWEZ =R E THAIL, WRIZKZMA T, FH7R
EMEHLOB LT 74 Theif L, BKRiEET U ¥ A E TS, WA 72458
SEVIATNI T LI NTTT 40— (BEEHKR . 7 maRLs) BROT VRS
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ra~ 57 0— (WK : 7 eakiLn) 21795 &, 33 7 A0EE (39.0mg,
0.042mmol) & L CTR%UDIE TS Z LN TE T, MOBEZ AW =54, 30{b5IY
FiL, gy raa A X Ly ' = N VORGEE(1:1, viv) TENEN36%,
BT b= UL TC24% TH o7,

Cyclophane 3. "H NMR (400 MHz, CDCl3) § 7.42 (sd, 4H, J = 2.0 Hz), 7.30 (dd, 4H, J=8.4, 2.0
Hz), 7.23 (d, 4H, J = 8.4 Hz), 2.39 (br s, 4H), 2.05 (d, J = 12.4 Hz, 8H), 1.87 (d, J = 11.6 Hz,
8H), 1.75 (br s, 4H), 1.71 (br s, 4H). 3C NMR (100 MHz, CDCl3) 6 167.0 (C,), 150.1 (C,), 146.1
(Cy), 127.5 (CH), 126.2 (C,), 124.8 (CH), 122.6 (CH), 51.5 (CHa), 41.3(CH>), 37.3 (C,), 35.3
(CHz), 29.2 (CH). FT-IR (ATR, cm™!): 2904, 2853, 1494, 1378, 1332, 1221, 1054, 945, 858, 822,

758. HRMS (ESI, CHCl3): m/z Calcd. for C4sH41C14NgO4 [M + H]" 933.1999, Found 933.1968.

AR LR A53888R
NNNRNNNNN NN~~~
\MI \\\\/{ ™S
&
O . °
N=N b
L
[ I T T 1
74 73 ppm
{ d ghef
iLe 1| D
R T T T T T T T T T
10 9 8 7 6 5 4 3 1 ppm

T

2
g dde
MM TIn[0|r| =

Fig. S3 'H NMR spectrum (400 MHz, CDCI;) of 3.
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5 rr  35k8 ¢ onao

g g¢ KNEIY 2 ONGEg

- - - n < MmN

| LN R

¢ C,
aTgc q d TM

Cq chq f e ’

. | L | J L
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 pPpm

Fig. S4 1*C NMR spectrum (100 MHz, CDCI3) of 3.

Synthesis of 5

1,3-BA2 3-7aE-4-t RuFdv 7o) THE<UH2 (6) DD IZ13-EA (3-
suan-4-t v 7o=)b) TH< 2 (5) ZHVWT, 3ORE L FEO TETE
LIz E, B 7 Aok E LTORRILEY (5) Hifgpy 7 mm X2 2 i46% M O
33%, HopT 7 ma A X R OREET B b= N U LVORAEY (1:1,vv) , BROHLET
T h= MU LTEREN 22% & 23% ThHhoi,

Cyclophane 5. 'H NMR (400 MHz, CDCls) 6 7.57 (sd, 4H, J=2.0 Hz), 7.34 (dd, 4H, J=8.4,2.0
Hz), 7.22 (d, 4H, J = 8.4 Hz), 2.38 (br s, 4H), 2.06 (d, J = 12.4 Hz, 8H), 1.87 (d, J = 11.6 Hz,
8H), 1.75 (brs, 4H), 1.71 (br s, 4H). '3C NMR (100 MHz, CDCl3) § 167.0 (C,), 150.3 (C,), 147.4
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(C,), 130.6 (CH), 125.6 (CH), 122.6 (CH), 115.5 (C,), 51.5 (CH2), 41.3 (CH2), 37.3 (C,), 35.3
(CH,), 29.2 (CH). FT-IR (ATR, em1): 2913, 2851, 1489, 1379, 1331, 1219, 1037, 947, 820, 754.

HRMS (ESI, CHCI3): m/z Calcd. for C4gH40BrsCINsO4 [M + CI]™ 1142.9600, Found 1142.9646.

MAEMNMNMNMNMNN NANN™ ™
R W2 .
-
9 c
O N=N Q " b
S
[ T T T T T 1
76 75 74 173 ppm
1 d g hef
| L |
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o ey
|| M < (0|0t ™
Fig. S5 'H NMR spectrum (400 MHz, CDCls) of 5.
S 38 383 % 5 2888
€ 8% @288 ¢ 5 3558
Y R VY
TMS
g
C,
Cq chq T Cq J . qe
— | I " owmsebloodnn —
T T ] T T T i I T T T T T T
180 160 140 120 100 80 60 40 20 ppm

Fig. S6 '3C NMR spectrum (100 MHz, CDCI;) of 5.
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"HNMR JHIEIC L A%Ed 3¢, 3d oo 3 42 b (c. d) OO EBIIE,

%‘g‘:

fa3b (1.0mg) ZHET L a—/Le)F2ITFET LT b F) (1.0mL) [ZT7 /LT 5%
P T, SR T4 RMRESY, BonimzEd, bEOTZFNLT—FT LT
P L, AR ECZEAT | MR S E 7, Bo=s7 2 MRS (3c,3d) % CDCls
CHMRE L, 'THNMR HIEZE1To72, ZNHOFERFIE L, ThEh 3 B2 o7, #
e DL ERIL, 8 742 ppm OFEFHR T T h EZNICHIGT H7 A Ny 7a b
Y DY T FIVOREGF AT EE DN THEE LTc, TORR, 3 &7 X FOE/LEIL, Hidh 3¢
TEHFI 11, #EMm3dTEH 11 THDHZ Enmaiiz,

(a)

(b)

| il

T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

Fig. S7 '"H NMR spectra (400 MHz, CDCls, r.t.); (a) leaf alcohol (¢), (b) crystal 3¢, and (c) 3.

"
A A A

1 il |

T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

(a)

(b)

Fig. S8 '"H NMR spectra (400 MHz, CDCl;, r.t.); (a) leaf aldehyde (d), (b) crystal 3d, and (c) 3.
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'THNMR JHIEIZ L D8 5d, Se 1D 5 L7 AR (d, o) OFROEEIRIE,
Bl 5b (1.0 mg) ZAF L2 (d) £72E=F LU F o (e) (02 mL) ([Z=RIET 24 K
RIES T, GozfEs (5d, Se) 28D, VEOTVZF LT —T )L THF L, A
FCEKTIR MR ST, 2o % CDCL IZEfE L. 1H NMR HIE %217 -
2o T DOFEBRTFNEIZIEIT-7-, 5 D §7.57ppm DEEHR T v 7 F L7
A NGFORIET D71 F OGN D, R OLFRERIHETE Sz, £ ORER.
fidh 5d & Se TiX, 5 EXFAROENLTFEHTH 1:1 THDZ EWRENT

(a)

- L ’

1 |
dw | I J.rl\..._JiUhLd'Jllk—L__

L L
ary L

Y N |11

i
T - - T i
75 70 65 60 55 50 45 4.0 3.5 3.0 2.5 2

ppm

Fig. S9 'H NMR spectra (400 MHz, CDCl); (a) styrene (d), (b) crystal 5d, (c) ethylbenzene

(e), (d) crystal Se, and (e) macrocycle 5.
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BRIMLEY (3,5) OLIER (1.0mg) 27 A b (e f, g), (f g h) (0.5 mL) [Z==iE
F721F 50°CT 12 B £ 7213 24 FENRIE S 72, 5§ O 7ohiah3e, 5f, SgZ PR L,
A ECZERTOSK M S BT, — 07, R L3, 3g, Shixifl oy ISk db A Kb
TWAZ LR SN, ZOkdhZCDCIBIZIEML, THNMROH 247-72, 5 @
87.57 ppm E721% 87.42 ppm DFHEHET O R DL T F N LT A NSF-ORIGET DT
7 ORGSO EHEE LTz, fidh3e, 5 5g TR, RERIR 7L 7 A b
DENITZFNETNRLITH D Z EIRB I N,

(a)

(b)

(c)

L |

T T T T T T T T T T T T
78 76 74 72 70 68 66 64 62 60 58 ppm

Fig. S10 Partial 'H NMR spectra (400 MHz, CDCIl5); (a) isoflurane e, (b) crystal 3e, and (c)

macrocycle 3.
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7.0 6.5 6.0 5.5 5.0 4.5 pPpm

L
-

Fig. S11 Partial 'H NMR spectra (400 MHz, CDCl3); (a) methyl salicylate (f), (b) crystal 5f, (c)

guaiacol (g), (d) crystal 5g, and (e) macrocycle 5.
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Synthesis of 9

O £
g" Cs,CO, g Q
O DMSO O o
o/ ‘ow o JM}B

8 9

HIfE Y A F )V AL 7R 3 R(50.0 mL) # @ 1,3-bis(3-chloro-4-hydroxyphenyl)adamantane
(8) (1.56 g, 4.00 mmol), 2,5-dibromopyrazine (2.85 g, 12.0 mmol) 3} X OVREEE 7 A (3.91
g, 12.0 mmol) DIEEWZ =R T 3 K, WITT /TR N T 120°CT 12 K[
L7z, KINREWMERITE FCAB ST, foh/EiEs 7 aa Rl AR L,
HO, 77 A Tl L, KGR MY v A E TS S, WiELARBSE, U
BTN T B aw T TT 44— (WBER : 7 e udvb/~FH s =L vv) BEW
TFRE a~ N7 T 7 ¢ — (WBER  CHCI3) I2 kv, REILEW 9) ZHAERE
LT (2.52g,3.58mmol) 90%IX&E TH7=, 'HNMR (400 MHz, CDCl3) 6 8.27 (sd, J=1.2
Hz, 2H), 8.15 (sd, J = 1.2 Hz, 2H), 7.48 (sd, J = 2.4 Hz, 2H), 7.35 (dd, J = 8.4, 2.4 Hz, 2H), 7.17
(d, J = 8.8 Hz, 2H), 2.37 (br s, 2H), 2.02—1.97 (m, 10H), 1.80 (br s, 2H). '*C NMR (100 MHz,
CDCl) 0 158.9, 149.6, 146.5, 134.4, 135.0, 132.3, 127.6, 126.7, 124.8, 123.1, 48.9, 42.0, 37.3,

35.5,29.3. HRMS (APCI, m/z) Caled for C30H2sBr2C1aN4O2 [M + H]* 700.9716, found 700.9709.
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CHCI3
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| i
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9.5 9.0 85 80 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 ppm
- ojedfed - |2

Fig. S12 '"H NMR spectrum (400 MHz, CDCls) of 9.

2 oR3I3NBERS c 22
B 2823888 IR R
- rrrrrrreee T TOON
AVENVNZ RYa
0—{::>—Br
L0l ) L |
1 EISO 1 f;O 1 J40 1 ;0 1 (]JO 8‘0 6‘0 4I0 2|0 ‘ppm

Fig. S13 *C NMR spectrum (100 MHz, CDCI;) of 9.
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Synthesis of macrocycle 7

o o /;\LB, c o{}o ci
{ &

(L ~{ )
Al PR

B A F )L AR ¥ K (10.0 mL) D 9 (38.9 mg, 0.10 mmol), 8 (70.3 mg, 0.10
mmol) B OREEE > 7 A (97.7 mg, 0.30 mmol) DIREWAEIR T 3 FElE], KRIZT L
T UEMAT T 120°CT 16 KfEIfEHE Lz, BUSIEE Y &L T TR S i, k4
7 muR)V MZRERE L  HO, 7 7 A TSR L KRR R U U A B TR ST,
W A7 ST, VDTN T hoa~ 757 40— (WHEK : 7 2l h/~F
P =21,vv) BIXOTNWVREZ v~ 7T 7 ¢ — (BHEK : CHCL) 21795 &, K&
b&t (7) AAGERE LT (33.0mg, 0.035mmol) 35% DOILETHE L=, 'HNMR
(400 MHz, CDCls) 0 7.66 (s, 4H), 7.40 (sd, J = 2.0 Hz, 4H), 7.26-7.24 (m, partly overlapped
with CHCl; peak, 4H), 7.10 (d, J = 8.8 Hz, 4H), 2.38 (br s, 4H), 2.07 (d, J = 12.4 Hz, 8H), 1.86
(d,J=11.2 Hz, 8H), 1.74 (br s, 4H), 1.71 (br s, 4H). *C NMR (100 MHz, CDCl3) § 156.0, 149.1,
147.4,129.1, 127.4, 126.6, 124.7, 122.9, 51.9, 41.2, 37.2, 35.4, 29.2. HRMS (APCI, m/z) Calcd.

for Cs2HasClsN4O4 [M + H]" 929.2189, found 929.2197.
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Fig. S14 '"H NMR spectrum (400 MHz, CDCls) of 7.
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Fig. S15 '3C NMR spectrum (100 MHz, CDCIl3) of 7.
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General Information (Hirshfeld Surface Analysis and 2D fingerprint plots)

Hirshfeld®& mf#tT & 20k 7 4 > H—7"1J > b « 7’12 v i CrystalExplorerl7 7' v 7
T AEMEHLTER LI, @O

24 de 24 de I L 24 de |_[. |
; v

52 22 = 22

20 bl | 20 !
20 |
18 18 e 18
18 6 ——1—1—- L 1% —1—1T—1
14 14 14
o 1 12
1.0 10 10
n 08 08

I Ll LT £00
os e ale 06 C—Hr156% L S0
P30 d, d; d;
(k) 06 08 10 12 14 16 18 20 22 24 () 08 08 10 12 14 16 18 20 22 24

A) 06 08 10 12 14 156 18 20 22 24
Fig. S16 The 2D fingerprint plots focusing on the specific interactions of p-xylene in crystal

1-0.5p-xylene.
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Fig. S17 Distribution of each interactions of p-xylene in crystal 1-0.5p-xylene.
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Fig. S18 The 2D fingerprint plots focusing on the specific interactions of 1 in crystal 1-0.5p-

xylene.
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Fig. S19 The 2D fingerprint plots focusing on the specific interactions of 1 in crystal 1.
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Fig. S20 Distribution of each interactions of 1 in crystal 1:0.5p-xylene and 1 in crystal 1.
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Fig. S21 The 2D fingerprint plots focusing on the specific interactions of trans-

decahydronaphthalene in crystal 2a.
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Macrocycles (3, 5) were synthesized according to the previous literature. The Mercury CSD 4.1.0

software program was used to calculate the voids.

Fig. S22 Packing diagram of 3 in crystal 3a: (a) side view of tubular structure and (b) top view

of the network structure. Dichloromethane molecules were shown in light blue.

Fig. S23 Calculated voids of crystal 3b with a top view.
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Fig. S24 Hirshfeld surface mapped with dhom (2) and 2D fingerprint plot (b) of 3 in crystal 3b.

2D fingerprint plots focusing on the specific interactions of 3 in crystal 3b (c—e).

(b)

j_.‘

Fig. S25 Packing diagram of 5 and dichloromethane in crystal Sa; (a) side view of tubular
structure and (b) top view of the network structure. Dichloromethane molecules were shown in

light blue.
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Fig. S26 Hirshfeld surface mapped with dnorm (2) and 2D fingerprint plot (b) of S in crystal Sb.

2D fingerprint plots focusing on the specific interactions of 5 in crystal Sb (c—e).
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Fig. S27 Calculated voids of crystals (a) S¢ and (b) 5b with a side view.
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General Information (Single Crystal X-ray Structure Analysis)

X #piE S 7 — # 13, Bruker D VENTURE [BI473t % f# F L | CuKa fith TUEE L 7=,
Single crystal X-ray diffraction experiment for 1:0.5p-xylene
The colourless plate crystal (0.200 x 0.120 x 0.050 mm?), obtained from chloroform/p- xylene,
was immersed in Paraton-N oil and placed in the N> cold stream at 100 K. The diffraction
experiment was performed in a Bruker DESVENTURE system (PHOTON-100 CMOS detector,
CuKa: A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2016/6°.
C3sH30CLN4Os, Mr = 718.63; triclinic, space group P-1, Z = 2, Deaic = 1.424 g-em™, a =
10.7680(5), b = 12.2601(6), c = 13.3043(6) A, a = 97.054(2)°, f = 101.999(2)°, y =
98.839(2)°, ¥ =1675.71(14) A3, 22483 observed and 5948 independent [/ > 25(/)] reflections,
456 parameters, final R; = 0.0372, wR> = 0.0960, S =1.033 [/ > 2o6(/)]. CCDC 1842175
All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined isotropically
on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with Uiso values

constrained to 1.2/1.5 Ueq of their parent atoms.

Fig. S28 Ortep drawing of crystal 1-:0.5p-xylene (50% probability).
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Single crystal X-ray diffraction experiment for 1

The colourless prismatic crystal (0.100 x 0.100 x 0.040 mm?), obtained from o-
xylene/chloroform, was immersed in Paraton-N oil and placed in the N> cold stream at 100 K.
The diffraction experiment was performed in a Bruker DEVENTURE system (PHOTON-100
CMOS detector, CuKo: A = 1.54178 A). Absorption correction was performed by an empirical
method implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2016/6°.

C34H34C1.N4Os, Mr = 665.55; monoclinic, space group C2/c, Z =4, Deaie = 1.417 g-cm™,
a=23.5127(11), b = 7.1104(3), ¢ = 19.6874(9) A, p = 108.636(2)°, V = 3118.9(2) A3, 20154
observed and 3022 independent [/ > 2o(/)] reflections, 211 parameters, final Ri = 0.0307, wR>=
0.0867, S =1.092 [I>20(])]. CCDC 1842176

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with Ui

values constrained to 1.2/1.5 Ueq of their parent atoms.

Fig. S29 Ortep drawing of crystal 1 (50% probability)
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Single crystal X-ray diffraction experiment for 2a

The colorless prismatic crystal (0.100 x 0.080 x 0.050 mm?*), obtained from chloroform/trans-
decahydronaphthalene, was immersed in Paraton-N oil and placed in the N> cold stream at 100
K. Data were collected using diffractometer with CMOS detector (Bruker D8 VENTURE,
CuKa : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.

C39H43C1bN4Os, Mr = 734.67; triclinic, space group P-1, Z = 2, Dcac = 1.374 g-cm‘3, a=
10.0070(5), b = 13.2653(7), ¢ = 15.0577(8) A, a = 80.234(2), = 71.193(2), y = 70.137(2)°, V =
1775.50(16) A*, 24164 measured and 7255 independent [/ > 26(/)] reflections, 464 parameters,
final R1 = 0.0647, wR> = 0.1855, S =1.035 [/ > 25(])]. CCDC 1880544

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were geometrically
placed on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with Uiso
values constrained to 1.2/1.5 Ueq of their parent atoms.

The trans-decahydronaphthalene molecule lied on the crystallographic symmetric center was

firstly refined with the free variable and finally fixed with the site occupancy factor of 100%.
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Fig. S30 Ortep drawing of crystal 2a (50% probability).
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Single crystal X-ray diffraction experiment for 2b

The colorless prismatic crystal (0.100 x 0.090 x 0.050 mm?*), obtained from chloroform/trans-
1,4-dimethylcyclohexane, was immersed in Paraton-N oil and placed in the N> cold stream at 100
K. Data were collected using diffractometer with CMOS detector (Bruker D8 VENTURE,
CuKa : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.

C3sH42CloN4Og, Mr = 721.65; triclinic, space group P-1, Z = 2, Dcac = 1.374 g-cm‘3, a=
9.9163(5), b = 13.1401(7), ¢ = 14.9925(8) A, a = 78.987(2), f = 71.536(2), y = 71.106(2)°, V =
1744.60(16) A*, 23873 measured and 7105 independent [/ > 26(/)] reflections, 496 parameters,
final R1 = 0.0475, wR> = 0.1308, S = 1.042 [/ > 25(/)]. CCDC 1880545

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with
Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. A couple of overlapped and
disordered trans-1,4-dimethylcyclohexane molecules (C35, C36, C37 and C38, and C39, C40,
C41 and C42) riding on a symmetry center were firstly refined with each free variable and finally

refined with PART n/-n. The occupancy ratio was 67/33.
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Fig. S31 Ortep drawing of crystal 2b (50% probability).
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Single crystal X-ray diffraction experiment for 2¢

The colorless prismatic crystal (0.050 x 0.050 x 0.030 mm?), obtained from
chloroform/cycloheptane, was immersed in Paraton-N oil and placed in the N> cold stream at 100
K. Data were collected using diffractometer with CMOS detector (Bruker D8 VENTURE,
CuKa : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.

C37.5H41C1aN4Qs, Mr = 714.64; triclinic, space group P-1, Z = 2, Deac = 1.367 gecm™, a =
9.9369(5), b = 13.0256(7), ¢ = 14.9773(8) A, a = 78.670(3), f = 71.719(3), y = 71.595(3)°, V =
1736.34(16) A*, 21375 measured and 7109 independent [/ > 26(/)] reflections, 482 parameters,
42 restraints, final R = 0.0890, wR> = 0.2603, S = 1.046 [/ > 25(/)]. CCDC 1880546

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with
Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The cycloheptane lied on a
symmetric center was firstly refined with free variable and finally fixed with the occupancy of
50% (combination with PART —n). The restraint SIMU was applied to C35, C36, C37, C38, C39,

C40 and C41.
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Fig. S32 Ortep drawing of crystal 2¢ (50% probability).
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Single crystal X-ray diffraction experiment for 2d

The colorless prismatic crystal (0.100 x 0.100 x 0.060 mm?), obtained from
chloroform/cyclooctane, was immersed in Paraton-N oil and placed in the N> cold stream at 100
K. Data were collected using diffractometer with CMOS detector (Bruker D§ VENTURE,
CuKa : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.

C3sH42CloN4Og, Mr = 721.65; triclinic, space group P-1, Z = 2, Dcac = 1.366 g-cm‘3, a=
9.9249(9), b = 13.0873(12), c = 15.1023(14) A, a = 78.486(3), p = 71.671(3), y = 71.466(3)°, V
= 1754.7(3) A3, 22489 measured and 7155 independent [/ > 26(/)] reflections, 491 parameters,
12 restraints, final R; = 0.0625, wR> = 0.1851, § = 1.064 [/ > 2c(/)]. CCDC 1880547

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with
Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The cyclooctane lied on a symmetric
center was firstly refined with free variable and finally fixed with the occupancy of 50%

(combination with PART —n). The restraint SIMU was applied to C36, C37, C38, C39 and C40.

Fig. S33 Ortep drawing of crystal 2d (50% probability).
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Single crystal X-ray diffraction experiment for 2e

The colorless prismatic crystal (0.100 x 0.050 x 0.050 mm?), obtained from
chloroform/cycloheptene, was immersed in Paraton-N oil and placed in the N> cold stream at 100
K. Data were collected using diffractometer with CMOS detector (Bruker D8 VENTURE,
CuKa : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.

C37.5H40CIN4Og, Mr = 713.63; triclinic, space group P-1, Z = 2, Dcac = 1.367 g-cm‘3, a=
9.9312(5), b = 13.0381(7), ¢ = 14.9669(8) A, a = 78.504(2), f = 71.545(2), y = 71.592(2)°, V =
1733.59(16) A*, 23329 measured and 7107 independent [/ > 26(/)] reflections, 482 parameters,
14 restraints, final R; = 0.0563, wR> = 0.1629, S =1.044 [/ > 2o(I)]. CCDC 1880548

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with
Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The cycloheptene lied on a
symmetric center was firstly refined with free variable and finally fixed with the occupancy of
50% (combination with PART —n). The restraint DELU was applied to C35, C36, C37, C38, C39,
C40 and C41. The sight of double bond of the cycloheptene was determined as follows. After
careful comparison with each bond distance with anisotropically refined atoms, the bond distance
of C35-C36 was significantly shorter than the others. In addition, C41,C35, C36 and C37 was
almost planar, and C35 and C36 may interact with the pyrimidine ring by n—n interaction.
Hydrogen atoms of the methylene moiety (C37, C38, C39, C40 and C41) were refined with HFIX
23 one-by-one in sequence. The bond distance of C35-C36 was watched whether the distance
drastically changes or not during refinement. Finally, hydrogen atoms of C35 and C36 were

refined with HFIX 43.
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Fig. S34 Ortep drawing of crystal 2e (50% probability).
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Single crystal X-ray diffraction experiment for 2f

The colorless prismatic crystal (0.100 x 0.080 x 0.060 mm?), obtained from
chloroform/cyclooctene, was immersed in Paraton-N oil and placed in the N> cold stream at 100
K. Data were collected using diffractometer with CMOS detector (Bruker D8 VENTURE,
CuKa : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.

C3sH41CloN4Og, Mr = 720.65; triclinic, space group P-1, Z = 2, Dcac = 1.374 g-cm‘3, a=
9.9494(7), b = 13.0577(10), c = 15.0470(11) A, a = 78.907(2), p = 71.437(2), y = 70.820(2)°, V
= 1741.8(2) A3, 23211 measured and 7110 independent [/ > 26(/)] reflections, 491 parameters,
final R1 = 0.0479, wR> = 0.1344, S = 1.052 [/ > 25(])]. CCDC 1880549

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23 and 43) with
Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The cyclooctene lied on a symmetric
center was firstly refined with free variable and finally fixed with the occupancy of 50%
(combination with PART —n). The site of double bond of the cyclooctene was determined as
follows. After careful comparison with each bond distance with anisotropically refined atoms,
the bond distance of C35-C36 was apparently shorter than the others. Hydrogen atoms of
methylene moiety (C39, C40, C38, C41, C37 and C42) were refined with HFIX 23 one-by-one
in sequence. The bond distance of C35-C36 was always watched whether the distance drastically
changes or not during refinement. Finally, hydrogen atoms of C35 and C36 were refined with

HFIX 43.
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Fig. S35 Ortep drawing of crystal 2f (50% probability).
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Single crystal X-ray diffraction experiment for 2

The colorless prismatic crystal (0.120 x 0.100 x 0.100 mm?), obtained from
acetonitrile/chloroform, was immersed in Paraton-N oil and placed in the N> cold stream at 100
K. Data were collected using diffractometer with CMOS detector (Bruker D§ VENTURE,
CuKa : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.

C34H34C1LN4Os, Mr = 665.55; monoclinic, space group C2/c, Z =4, Deaic = 1.421 g-em™, a =
19.6020(17), b = 10.4596(9), ¢ = 15.8952(14) A, B = 107.358(2)°, V = 3110.6(5) A3, 19081
measured and 3239 independent [/ > 2o(/)] reflections, 211 parameters, final Ri = 0.0527, wR, =
0.1531, 8 =1.042 [I>20(])]. CCDC 1880550

C4 and C5 were lied on two-fold axis and half a molecule was determined. All non-hydrogen
atoms were refined anisotropically. The hydrogen atoms were refined isotropically and
geometrically placed on the calculated positions using a riding model (AFIX 13, 137, 23 and 43)

with Uiso values constrained to 1.2/1.5 Ueq of their parent atoms.

Fig. S36 Ortep drawing of crystal 2 (50% probability).
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Single crystal X-ray diffraction experiment for 3a

The pink prismatic crystal (0.100 x 0.100 x 0.050 mm?®), obtained from dichloromethane, was
immersed in Paraton-N oil and placed in the N> cold stream at 100 K. Data were collected using
diffractometer with CMOS (PHOTON 1) detector (Bruker D8 VENTURE, CuKa : A = 1.54178
A). Absorption correction was performed by an empirical method implemented in SADABS.!
Structure solution and refinement were performed by using SHELXT-2018/2% and SHELXL-
2018/3°.

C49.91H43 82Cl7.80NgO4, Mr = 1097.05; monoclinic, space group P2i/n, Z =2, Dcaic = 1.416 grcm™
3. a=16.1561(11), b = 6.9251(5), c = 23.6667(16) A, p = 103.632(2)°, V' =2573.3(3) A3, 32271
measured and 4905 independent [/ > 26(/)] reflections, 345 parameters, 15 restraints, final Ry =
0.0553, wR> =0.1442, S=1.034 [1 > 26(/)]. CCDC 1972689

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23 and 43) with Ui
values constrained to 1.2 U of their parent atoms. The disordered two dichloromethane
molecules were refined with free variables. Each site occupancy factor was as follows; C25, CI3
and Cl4: 63% and C26, CI5 and Cl6: 32%. These molecules were also applied to SAME and
partly SIMU. The dichloromethane (C26, C15 and Cl6) was riding on a symmetry center and

refined with PART —n.
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Fig. S38 One complete unit of 3a. Solvent molecules are omitted.
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Single crystal X-ray diffraction experiment for 3b

The crystals 3a (5.0 mg) were soaked in diethyl ether (20.0 mL) at room temperature. After for
12 h, the solution was removed by filtration. This procedure was performed on three times, and
the crystals were then treated under vacuum for 1 day at 80 °C to afford crystal 3b. The pink
prismatic crystal 3b (0.100 x 0.100 x 0.050 mm?) was immersed in Paraton-N oil and placed in
the N> cold stream at 100 K. Data were collected using diffractometer with CMOS (PHOTON I)
detector (Bruker D8 VENTURE, CuKa : A = 1.54178 A). Absorption correction was performed
by an empirical method implemented in SADABS.! Structure solution and refinement were
performed by using SHELXT-2018/2? and SHELXL-2018/3°.

CasHaoC14NgO4, Mr = 934.68; monoclinic, space group P21/n, Z =2, Deaic = 1.208 g-em™, a =
16.1607(14), b = 6.9234(6), c = 23.697(2) A, f=104.203(3), V = 2570.4(4) A3, 32458 measured
and 4983 independent [/ > 20(/)] reflections, 290 parameters, final R = 0.0538, wR> = 0.1841, S
=1.098 [1> 2o(])]. CCDC 1972693

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were refined
isotropically on the calculated positions using a riding model. Another hydrogen atoms were also
refined isotropically on the calculated positions using a riding model (AFIX 13, and 23) with

Uiso values constrained to 1.2/1.5 Ueq of their parent atoms.
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Fig. S39 Ortep drawing of 3b (30% probability).
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Single crystal X-ray diffraction experiment for 3¢

The low diffracting pink prismatic crystal (0.100 x 0.100 x 0.100 mm?), obtained from the
crystal 3b soaked with leaf alcohol for 24 h at room temperature, was immersed in Paraton-N oil
and placed in the N> cold stream at 100 K. Data were collected using diffractometer with CMOS
(PHOTON 1I) detector (Bruker D8 VENTURE, CuKa : A = 1.54178 A). Absorption correction
was performed by an empirical method implemented in SADABS.! Structure solution and
refinement were performed by using SHELXT-2018/2% and SHELXL-2018/3°.

Cs4Hs5,CLsNsOs, Mr = 1034.83; monoclinic, space group P21/n, Z =2, Deac = 1.326 g-em™>, a =
16.1916(14), b=17.0011(6), c=23.583(2) A, = 104.234(3)°, V' =2591.3(4) A3, 31874 measured
and 4523 independent [/ > 20(/)] reflections, 415 parameters, 111 restraints, final R; = 0.0672,
wR2 = 0.2331, §=1.333 [/ > 25(/)]. CCDC 1972694

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23, 33, 43 and 83) with
Uiso values constrained to 1.2/1.5 U of their parent atoms. A couple of disordered and
overlapped leaf alcohol molecules (C25, C26, C27, C28, C29, C30 and O3, and C25B, C26B,
C27B, C28B, C29B, C30B and O3B) riding on a symmetry center were refined with PART —n,

SADI, DFIX, DANG, SIMU, SAME and FLAT. The occupancy ratio was 50/50.
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Fig. S40 Ortep drawing of one complete unit of 3¢ (30% probability).

Fig. S41 A couple of disordered and overlapped leaf alcohol molecules. (Green: C25, C26, C27,
C28, C29, C30, and O3. Pink: C25B, C26B, C27B, C28B, C29B, C30B, and O3B.)
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Single crystal X-ray diffraction experiment for 3d

The low diffracting pink prismatic crystal (0.100 x 0.100 x 0.100 mm?), obtained from the
crystal 3b soaked with leaf aldehyde for 24 h at room temperature, was immersed in Paraton-N
oil and placed in the N> cold stream at 100 K. Data were collected using diffractometer with
CMOS (PHOTON 1I) detector (Bruker D8 VENTURE, CuKa : A = 1.54178 A). Absorption
correction was performed by an empirical method implemented in SADABS.! Structure solution
and refinement were performed by using SHELXT-2018/2? and SHELXL-2018/3>.

Cs4Hs0CLsNsOs, Mr = 1032.82; monoclinic, space group P21/n, Z =2, Deac = 1.330 grem™>, a =
16.1975(14), b= 6.8801(6), c =23.774(2) A, B=103.306(5)°, V'=2578.3(4) A3, 31100 measured
and 3767 independent [/ > 20(/)] reflections, 352 parameters, 26 restraints, final R; = 0.0636,
wR2 =0.1820, S=1.105 [/> 25(])]. CCDC 1972695

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23, 33 and 43) with Ui
values constrained to 1.2/1.5 Ueq of their parent atoms. The leaf aldehyde molecule (C25, C26,
C27, C28, C29, C30 and O3) riding on a symmetry center was refined with PART —n, SADI,

DANG, SIMU and occupancy value was totally 100%.
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Fig. S42 Ortep drawing of one complete unit of 3d (30% probability).
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Single crystal X-ray diffraction experiment for crystal 3e

A pink prismatic crystal (0.150 x 0.080 x 0.050 mm?), obtained from porous crystal of 3b
soaked with isoflurane for 24 h at room temperature, was immersed in Paraton-N oil and placed
in the N> cold stream at 100 K. Data were collected using diffractometer with CMOS detector
(Bruker D8 VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed by an
empirical method implemented in SADABS.! Structure solution and refinement were performed
by using SHELXT-2014/5? and SHELXL-2018/3>.
Cs1H42ClsFsNgOs, Mr = 1119.17; monoclinic, space group P21/n, Z =2, Dcaic = 1.443 g-cm‘3, a=
16.1822(12), b = 6.9693(5), ¢ = 23.5628(18) A, p = 104.236(2)°, V = 2575.8(3) A3, 31940
measured and 4993 independent [/ > 26(/)] reflections, 351 parameters, 62 restraints, final Ry =
0.0816, wR> = 0.2524, S = 1.068 [/ > 25(/)] and Ry = 0.0852, wR> = 0.2571, § = 1.069 [all data].
CCDC 2155084.

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23, and 43) with Uis
values constrained to 1.2/1.5 Ueq of their parent atoms. The overlapped and disordered isoflurane
molecule (Cla, C2a, Ola, Fla, F2a, F3a, F4a, F5a, and Cl1a) placed by closely located symmetry
center was refined by PART applying with DANG, DFIX, EADP, ISOR, and SUMP with the

occupancy of 50%.
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Fig. S43 Ortep drawing of 3 and isoflurane in crystal 3e (30% probability).
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Single crystal X-ray diffraction experiment for crystal 3f

A pink prismatic crystal (0.100 x 0.100 x 0.100 mm?), obtained from porous crystal of 3b
soaked with 4-methylpyrazole for 12 h at room temperature, was immersed in Paraton-N oil and
placed in the N> cold stream at 100 K. Data were collected using diffractometer with CMOS
detector (Bruker D8 VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed
by an empirical method implemented in SADABS.! Structure solution and refinement were
performed by using SHELXT-2014/5? and SHELXL-2018/3°.
Cs6¢Hs2ClaN1204, Mr = 1098.89; monoclinic, space group P21/n, Z =2, Deaic = 1.410 g-em™, a =
16.2105(10), b = 7.0214(3), ¢ = 23.5629(11) A, p = 105.234(4)°, V = 2587.7(2) A3, 37412
measured and 5199 independent [/ > 2o(/)] reflections, 344 parameters, final Ri = 0.0528, wR, =
0.1577,5=1.113 [/>20(])] and R1 = 0.0545, wR>=0.1593, §=1.113 [all data]. CCDC 2155082.

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23, and 43) with

Uiso values constrained to 1.2/1.5 Ueq of their parent atoms.

Fig. S44 Ortep drawing of 3 and 4-methylpyrazole in crystal 3f (30% probability).
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Single crystal X-ray diffraction experiment for crystal 3g

A pink prismatic crystal (0.120 x 0.100 x 0.100 mm?), obtained from porous crystal of 3b

soaked with 3-methylpyrazole for 24 h at room temperature, was immersed in Paraton-N oil and
placed in the N> cold stream at 100 K. Data were collected using diffractometer with CMOS
detector (Bruker D8 VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed
by an empirical method implemented in SADABS.! Structure solution and refinement were
performed by using SHELXT-2014/5? and SHELXL-2018/3°.
Cs6Hs2C14N 1204, Mr =1098.89; monoclinic, space group P2i/n, Z =2, Deaic = 1.408 g-cm™, a =
16.0434(11), b = 6.8940(5), ¢ = 24.0858(18) A, p = 103.308(3)°, V = 2592.4(3) A3, 37247
measured and 4958 independent [/ > 2o(/)] reflections, 359 parameters, 9 restraints, final R =
0.0643, wR> =0.1672, S = 1.114 [/ > 25(/)] and R; = 0.0689, wR> = 0.1703, § = 1.127 [all data].
CCDC 2155083.

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23, and 43) with Ui
values constrained to 1.2/1.5 Ueq of their parent atoms. The overlapped and disordered two 3-
methylpyrazole molecules (Cla, C2a, C3a, C4a, Nla, N2a and C1b, C2b, C3b, C4b, N1b, N2b)
placed by closely located symmetry center was refined by PART applying with DANG, DFIX,
and EADP with occupancies of 70% and 30%, respectively. A total of two 3-methylpyrazole

molecules was clathrated in the host molecule.
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Fig. S45 Ortep drawing of 3 and 3-methylpyrazole in crystal 3g (30% probability).

- 151 -



Single crystal X-ray diffraction experiment for crystal 3h

Empty crystal 3b was prepared according to the published report. Crystal 3b was soaked in

water at room temperature for 1 day. The pink prismatic crystal (0.100 x 0.080 x 0.080 mm?)
was immersed in Paraton-N oil and placed in the N> cold stream at 100 K. The diffraction
experiment was performed in a Bruker DESVENTURE system (PHOTON-100 CMOS detector,
CuKo : A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.
CasHa0C14NgO10, Mr = 1030.71; monoclinic, space group P2i/n, Z=2, Deac = 1.317 g'em™, a =
16.080(6), b = 6.799(5), c = 24.380(11) A, p = 102.86(3)°, V' =2599(2) A3, 36296 observed and
4873 [I > 20(1)], 5466 [all data] independent reflections, 349 parameters, final R; = 0.0545, wR>
=0.1445, S = 1.120 [I > 26(/)], final R; = 0.0605, wR> = 0.1476, S = 1.120 [all data]. CCDC
2190227.

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23 and 43) with Ui
values constrained to 1.2 Ueq of their parent atoms.

A pair of disordered chlorine atom (C11A/C11B) was refined with PART n and each occupancy
ratio was ca. 43/57.

The disordered water molecules (O3, 04, O5, O6 and O7) were refined with PART n. Each
occupancy ratio was 59%/58%/62%/61%/60% for O3/04/05/06/07, respectively. This suggests
a total of 12 water molecules were included in a unit cell. The hydrogen atoms of these disordered
water molecules were not found in the Fourier map.

Solvent mask® 7 was performed to verify the number of electrons and the volume in the voids.
A solvent mask was calculated and 214 electrons were found in a volume of 678 A? in one void
per unit cell. This is consistent with the presence of 10 water molecules per formula unit which

account for 200 electrons per unit cell. CCDC 2190228.

- 152 -



c7 O1 N1

c6 c1 N4
c13 N e /4 7
cs y c16
c12 P/ ' C3 ’
cs A CHA
c11Lir %09 ca k\} 0z
! ) ce =
c1o YA 14 ~ @05 N3
' /. 03 (gr MR\
vl o \QY
C15 (g O v, 06 _
y \ coor % o
co @R cor- _
os @A —A
c1s+ ) 9 06*@
: AR\ -
AV =2 s <’ B (9 03
cl2* N\
er os @Y

o2*

Fig. S46 Ortep drawing of 3 and water in crystal 3h (50% probability).
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Single crystal X-ray diffraction experiment for Sa

The pink plate crystal (0.150 x 0.100 x 0.050 mm?®), obtained from dichloromethane, was
immersed in Paraton-N oil and placed in the N> cold stream at 100 K. Data were collected using
diffractometer with CMOS (PHOTON 1) detector (Bruker D8 VENTURE, CuKa : A = 1.54178
A). Absorption correction was performed by an empirical method implemented in SADABS.!
Structure solution and refinement were performed by using SHELXT-2018/2% and SHELXL-
2018/3°.

Cs0.52H45.04BraCls 04NgOs, Mr = 1326.35; monoclinic, space group P2i/n, Z =2, Dcaic = 1.662
g-cm>, a = 16.1541(14), b = 7.1511(6), ¢ = 23.573(2) A, p = 103.285(3)°, V = 2650.3(4) A,
33205 measured and 4842 independent [/ > 26(/)] reflections, 345 parameters, final R = 0.0533,
wR2 =0.1334, §=1.047 [1> 25(])]. CCDC 1972691

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23 and 43) with Ui
values constrained to 1.2 Ugq of their parent atoms. The dichloromethane molecule (C25, CI1,
and C12) was refined with free variable and the occupancy was approximately 85%. A couple of
disordered dichloromethane molecule (C26, CI3 and Cl4) riding on a symmetry center was

refined with PART -n and free variable, and the occupancy was approximately 41%.
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Fig. S47 Ortep drawing (asymmetric unit, 30% probability).

Fig. S48 One complete unit of Sa. Solvent molecules are omitted.
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Single crystal X-ray diffraction experiment for crystal Sb

The crystals Sa were treated under the vacuum for 24 h at 100 °C to afford crystal 5b. The pink
prismatic crystal 5b (0.200 x 0.100 x 0.100 mm?®) was immersed in Paraton-N oil and placed in
the N> cold stream at 100 K. Data were collected using diffractometer with CMOS detector
(Bruker D8 VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed by an
empirical method implemented in SADABS.! Structure solution and refinement were performed
by using SHELXT-2014/5? and SHELXL-2018/3>.

C4gH10Br4NgOs, Mr = 1112.52; monoclinic, space group P2i/c, Z= 2, Dcaic = 1.522 g-cm‘3, a=
7.6473(12), b = 14.096(2), c = 22.535(4) A, p = 91.643(4)°, V =2428.2(7) A*, 33751 measured
and 5051 independent [/ > 20(/)] reflections, 290 parameters, final R; = 0.0410, wR> = 0.1258, S
=1.284 [1> 2o(])]. CCDC 2014532.

All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23, and 43) with Uiso

values constrained to 1.2/1.5 Ueq of their parent atoms.
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Fig. S49 Ortep drawing of 5 in crystal Sb (30% probability).
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Single crystal X-ray diffraction experiment for crystal Sc

The crystals Sa (5.0 mg) were soaked in diethyl ether (20.0 mL) at room temperature. After for
12 h, the solution was removed by filtration. This procedure was repeated on three times to afford
crystal S¢. The pink prismatic crystal 5¢ (0.050 x 0.100 x 0.100 mm?) was immersed in Paraton-
N oil and placed in the N2 cold stream at 100 K. Data were collected using diffractometer with
CMOS detector (Bruker D8 VENTURE, CuKo: A = 1.54178 A). Absorption correction was
performed by an empirical method implemented in SADABS.! Structure solution and refinement
were performed by using SHELXT-2014/5? and SHELXL-2018/33.

Cs2HsoBraNsOs, Mr = 1186.64; monoclinic, space group P21/n, Z =2, Dealc = 1.490 g-cm™, a =
16.1540(15), b="7.1493(7), c=23.597(2) A, =103.890(3)°, V' =2645.5(4) A3, 37077 measured
and 5170 independent [/ > 2o(/)] reflections, 338 parameters, 37 restraints, final R; = 0.0461,
WwR>=0.1361, S =1.083 [/ > 20c(/)]. CCDC 2014531.

All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23, and 43) with
Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The diethyl ether molecule (Cla,
C2a, C3a, C4a, and Ola) which is located on the crystallographic symmetry position was firstly
refined with the free variable and finally refined with PART —n fixing the site occupancy factor
to be 0.5. These atoms were refined by PART applying with DANG, DELU, DFIX, SIMU, and

SUMP.
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Fig. S51 Ortep drawing of guest molecule in crystal Se¢ (30% probability).
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Single crystal X-ray diffraction experiment for crystal 5d

The low diffracting pink prismatic crystal (0.100 x 0.100 x 0.050 mm?), obtained from the
crystal 5b soaked with styrene for 24 h at room temperature, was immersed in Paraton-N oil and
placed in the N2 cold stream at 100 K. Data were collected using diffractometer with CMOS
detector (Bruker D8 VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed
by an empirical method implemented in SADABS.! Structure solution and refinement were
performed by using SHELXT-2014/5? and SHELXL-2018/3°.

Cs6HasBraNsOa, Mr = 1216.66; monoclinic, space group P2i/c, Z =2, Dcaic = 1.666 g-cm™, a =
7.6615(6), b = 14.1104(11), ¢ = 22.4415(17) A, B = 91.574(2)°, V = 2425.2(3) A3, 35013
measured and 4828 independent [/ > 26(/)] reflections, 360 parameters, 32 restraints, final Ry =
0.0269, wR> =0.0749, S=1.038 [/ > 205(/)]. CCDC 2014533.

All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23, 43 and 93) with Uiso
values constrained to 1.2/1.5 Ueq of their parent atoms. The disordered Br atom was refined with
PART n. Occupancy ratio was 35/65 (Br2a / Br2b).

The styrene molecule (Cla, C2a, C3a, C4a, C5a, C6a, C7a, and C8a) which is located on the
crystallographic symmetry position was firstly refined with the free variable and finally refined
with PART —n fixing the site occupancy factor to be 0.5. These atoms were refined by PART

applying with DFIX, DANG, DELU, EADP, FLAT, SIMU, and SUMP.
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Fig. S52 Ortep drawing of 5 in crystal 5d (30% probability).
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Fig. S53 Ortep drawing of guest molecule in crystal Sd (30% probability).
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Single crystal X-ray diffraction experiment for crystal Se

The low diffracting pink prismatic crystal (0.100 x 0.080 x 0.080 mm?), obtained from the
crystal Sb soaked with ethylbenzene for 24 h at room temperature, was immersed in Paraton-N
oil and placed in the N> cold stream at 100 K. Data were collected using diffractometer with
CMOS detector (Bruker D8 VENTURE , CuKa: A = 1.54178 A). Absorption correction was
performed by an empirical method implemented in SADABS.! Structure solution and refinement
were performed by using SHELXT-2014/5? and SHELXL-2018/3°.

CseHs0BrsNsOa, Mr = 1218.68; monoclinic, space group P2i/c, Z =2, Dcaic = 1.651 g-em™, a =
7.6814(17), b = 14.159(3), ¢ = 22.547(5) A, p = 91.184(6)°, V =2451.6(9) A*, 35606 measured
and 4945 independent [/ > 20(/)] reflections, 373 parameters, 10 restraints, final Ry = 0.0297,
wR2 = 0.0849, S=1.013 [/> 25(/)]. CCDC 2014534.

All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 23, and 43) with
Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The disordered Br atom was refined
with PART n. Occupancy ratio was 77/23 (Br2a / Br2b).

The ethylbenzene molecule (Cla, C2a, C3a, C4a, C5a, C6a, C7a, and C8a) which is located on
the crystallographic symmetry position was firstly refined with the free variable and finally
refined with PART —n fixing the site occupancy factor to be 0.5. These atoms were refined by

PART applying with DFIX, DANG, FLAT, and, SUMP.
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Single crystal X-ray diffraction experiment for crystal 5f

A pink prismatic crystal (0.100x 0.100 x 0.100 mm?), obtained from porous crystal of Sb soaked

with methyl salicylate for 24 h at 50 °C, was immersed in Paraton-N oil and placed in the N> cold
stream at 100 K. Data were collected using diffractometer with CMOS detector (Bruker DS
VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed by an empirical
method implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.
Cs4.88H46.88BraNgOeg 58, Mr = 1243.34; monoclinic, space group P2i/c, Z =2, Dcaic = 1.696 g-cm™
3. a=7.6330(15), b = 14.156(3), ¢ = 22.538(4) A, p = 91.309(5)°, V = 2434.7(8) A3, 35073
measured and 4872 independent [/ > 25(/)] reflections, 378 parameters, 94 restraints, final Ry =
0.0317, wR2 =0.0834, S =1.061 [/ > 25(/)] and R; = 0.0318, wR> = 0.0836, S = 1.117 [all data].
CCDC 2155079.

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were geometrically
placed on the calculated positions using a riding model (AFIX 13,137, 23, 33, 43, 65, 66 and 83)
with Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The overlapped and disordered
methyl salicylate molecule (Cla, C2a, C3a, C4a, C5a, C6a, C7a, C8a, Ola, O2a, and O3a) placed
by closely located symmetry center was refined by PART applying with DFIX, DELU, ISOR,

and SUMP with the occupancy of 43%.
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Fig. S56 Ortep drawing of 5 and methyl salicylate in crystal 5f (30% probability).
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Single crystal X-ray diffraction experiment for crystal 5g

A pink prismatic crystal (0.100 x 0.100 x 0.100 mm?), obtained from porous crystal of 5b

soaked with guaiacol for 24 h at 50 °C, was immersed in Paraton-N oil and placed in the N> cold
stream at 100 K. Data were collected using diffractometer with CMOS detector (Bruker D8
VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed by an empirical
method implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.
CssHasBraNsOg, Mr = 1236.65; monoclinic, space group P2i/c, Z =2, Deaic = 1.688 g-ecm™, a =
7.6468(13), b = 14.252(2), c = 22.332(4) A, p = 91.376(4)°, V =2433.1(7) A*, 34056 measured
and 5051 independent [/ > 20(/)] reflections, 373 parameters, final R1 = 0.0314, wR> =0.0764, S
=1.154 [/> 20(/)] and R1 = 0.0315, wR> = 0.0764, S = 1.154 [all data]. CCDC 2155080.

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 137, 147, 23, and 43)
with Uis, values constrained to 1.2/1.5 Ueq of their parent atoms. The overlapped and disordered
guaiacol molecule (Cla, C2a, C3a, C4a, C5a, C6a, C7a, Ola, and O2a) placed by closely located

symmetry center was refined by PART applying with the occupancy of 50%.
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Fig. S57 Ortep drawing of 5 and guaiacol in crystal Sg (30% probability).
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Single crystal X-ray diffraction experiment for crystal Sh

A pink prismatic crystal (0.100 x 0.100 x 0.100 mm?), obtained from porous crystal of 5b

soaked with eugenol for 24 h at 50 °C, was immersed in Paraton-N oil and placed in the N> cold
stream at 100 K. Data were collected using diffractometer with CMOS detector (Bruker D8
VENTURE, CuKa: A = 1.54178 A). Absorption correction was performed by an empirical
method implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.
CssHs2BraNsOg, Mr = 1276.71; monoclinic, space group P2i/c, Z =2, Deaic = 1.747 g-em™, a =
7.6484(7), b=14.0921(12), c =22.527(2) A, B =91.699(3)°, V' =2426.9(4) A3, 31617 measured
and 4661 independent [/ > 20(/)] reflections, 332 parameters, 94 restraints, final Ry = 0.0379,
wR2 =0.1304, S =1.430 [/ > 20())] and R1 = 0.0394, wR> = 0.1356, S = 1.425 [all data]. CCDC
2155081.

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23, 33, 43, 83, and 93)
with Uiso values constrained to 1.2/1.5 Ueq of their parent atoms. The overlapped and disordered
eugenol molecule (Cla, C2a, C3a, C4a, C5a, C6a, C7a, C8a, C9a, C10a, Ola, and O2a) placed
by closely located symmetry center was refined by PART applying with DANG, DAMP, DFIX,

EADP, FLAT, ISOR, and SADI with the occupancy of 50%.
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Fig. S58 Ortep drawing of 5 and eugenol in crystal 5h (30% probability).
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Single crystal X-ray diffraction experiment for Si

Empty crystal 5b was prepared according to the published report.® Crystal 5b was soaked in

water at room temperature for 1 day. The low diffracting pink prismatic crystal (0.100 % 0.080 x
0.050 mm?®) was immersed in Paraton-N oil and placed in the N2 cold stream at 100 K. The
diffraction experiment was performed in a Bruker DSVENTURE system (PHOTON-100 CMOS
detector, CuKo : L = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5? and SHELXL-2018/3°.
CasHaoBraNsO7.s3, Mr = 1169.85; monoclinic, space group P2i/n, Z=2, Deaic = 1.468 g-cm™, a =
16.0547(9), b=7.0993(5), c=23.8784(15) A, B=103.423(3)°, V' =2647.2(3) A, 18549 observed
and 2294 [I > 20(])], 4328 [all data] independent reflections, 319 parameters, 12 restraints, final
R1=0.1250, wR> = 0.3357, S = 1.145 [ > 20(])], final R1 = 0.1861, wR> = 0.3648, S = 1.146 [all
data]. CCDC 2190229.

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23 and 43) with Ui
values constrained to 1.2 Ueq of their parent atoms.

The disordered water molecules (O3, 04, O5) were refined with PART n and ISOR. Each
occupancy ratio was 67%/61%/52% for O3/04/05/, respectively. This suggests a total of 7.2
water molecules were included in a unit cell. The hydrogen atoms of these disordered water
molecules were not found in the Fourier map.

Solvent mask® 7 was performed to verify the number of electrons and the volume in the voids.
A solvent mask was calculated and 152 electrons were found in a volume of 692 A* in one void
per unit cell. This is consistent with the presence of 8 water molecules per formula unit which

account for 160 electrons per unit cell. CCDC 2190230.
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Fig. S59 Ortep drawing of 5 and water in crystal Si (50% probability).
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Single crystal X-ray diffraction experiment for crystal 7a

The colorless prismatic crystal (0.200 x 0.200 x 0.180 mm?), obtained from dichloromethane,

was immersed in Paraton-N oil and placed in the N> cold stream at 100 K. Data were collected
using diffractometer with CMOS detector (Bruker D8 VENTURE, CuKa: A = 1.54178 A).
Absorption correction was performed by an empirical method implemented in SADABS.!
Structure solution and refinement were performed by using SHELXT-2014/5% and SHELXL-
2018/3°.
Cs431Hag.62Clg.62N4O4, Mr = 1126.80; monoclinic, space group P21/n, Z =2, Dcac = 1.422 g-cm™
3 a=16.3935(11), b = 7.0220(5), c = 23.5881(15) A, p=104.313(2)°, V' =2631.1(3) A*, 34786
observed and 5275 [I > 2o(])], 5374 [all data] independent reflections, 401 parameters, 82
restraints, final R = 0.0634, wR> = 0.1940, S = 1.067 [/ > 20(/)] and R1 = 0.0639, wR> = 0.1944,
S§'=1.138 [all data]. CCDC 2190223.

All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23 and 43) with Uiso
values constrained to 1.2 Ugq of their parent atoms. The disordered dichloromethane molecules
were refined with free variables PART —n applying with SADI, SAME, SIMU and, ISOR. Each
site occupancy factor was as follows; Cla, Clla, Cl2a: 41.9%, Clb, Cl1b, CI2b: 17.2%, Clc,

Cllc, Cl2c: 20.2%, C1d, Cl1d, CI2d: 36.1%. These guest molecules overlap and are disordered.
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Fig. S60 Ortep drawing of 7 and dichloromethane in crystal 7a (50% probability).
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Single crystal X-ray diffraction experiment for crystal 7b

Crystals 7a (1.0 mg) were soaked in diethyl ether (1.0 mL) at room temperature. After 12 h, the

solvent was removed. This process was repeated twice. The resulting colorless prismatic crystal
(0.150 x 0.120 x 0.120 mm?) was immersed in Paraton-N oil and placed in the N> cold stream at
100 K. Data were collected using diffractometer with CMOS detector (Bruker D8 VENTURE,
CuKo: A = 1.54178 A). Absorption correction was performed by an empirical method
implemented in SADABS.! Structure solution and refinement were performed by using
SHELXT-2014/5% and SHELXL-2018/3°.
Cs6Hs4C14N4Os, Mr = 1004.83; monoclinic, space group P21/n, Z =2, Deaic = 1.273 grem™, a =
16.326(2), b = 7.0749(9), ¢ = 23.550(3) A, B = 105.465(3)°, V =2621.7(6) A3, 34591 observed
and 5224 [I > 2o(])], 5295 [all data] independent reflections, 336 parameters, final R; = 0.0640,
wR> =0.2289, §=1.267 [I> 25(])], final R1 = 0.0716, wR> = 0.2478, S = 1.267 [all data]. CCDC
2190224.

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23 and 43) with Ui
values constrained to 1.2 Ueq of their parent atoms. The diethyl ether (Cla, C2a, C3a, C4a, and
Ola) was located very close to the symmetry center and refined with PART —n. The occupancy

factor was 50%.
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Fig. S61 Ortep drawing of 7 and diethyl ether in crystal 7b (50% probability).
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Single crystal X-ray diffraction experiment for crystal 7¢

Crystal 7b was treated under vacuum for 3 days at 100 °C to afford crystal 7¢. The colorless
prismatic crystal (0.110 x 0.100 x 0.080 mm?), was immersed in Paraton-N oil and placed in the
N> cold stream at 100 K. The diffraction experiment was performed in a Bruker DEVENTURE
system (PHOTON-100 CMOS detector, CuKa : A = 1.54178 A). Absorption correction was
performed by an empirical method implemented in SADABS.! Structure solution and refinement
were performed by using SHELXT-2014/5? and SHELXL-2018/3°.

Cs2H44ClsN4O7 64, Mr = 988.89; monoclinic, space group P2i/n, Z =2, Deac = 1.257 g:em™, a =
16.4154(14), b ="7.0285(6), c = 23.505(2) A, = 105.531(4)°, V' =2612.9(4) A3, 33966 observed
and 4404 [I > 26(1)], 5433 [all data] independent reflections, 339 parameters, 30 restraints, final
R1=0.0512, wR> = 0.1498, § = 1.050 [/ > 20(])], final R1 = 0.0633, wR> = 0.1586, S = 1.064 [all
data]. CCDC 2190225.

All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were refined
isotropically on the calculated positions using a riding model (AFIX 13, 23 and 43) with Uiso
values constrained to 1.2 Ueq of their parent atoms.

The disordered water molecules (O3, O4, O5, O6 and O7) were refined with PART n (—n for
O7) and ISOR. Each occupancy ratio was 61%/60%/36%/16%/8% for O3/04/05/06/07,
respectively. This suggests a total of 7.2 water molecules were included in a unit cell. The
hydrogen atoms of these disordered water molecules were not found in the Fourier map.

Solvent mask® 7 was performed to verify the number of electrons and the volume in the voids.
A solvent mask was calculated and 162 electrons were found in a volume of 674 A* in one void
per unit cell. This is consistent with the presence of 8 water molecules per formula unit which

account for 160 electrons per unit cell. CCDC 2190226.
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Fig. S62 Ortep drawing of 7 and water in crystal 7¢ (50% probability).
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