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& Wt (adamantane ) iz 477 & M il H 64 £ 9 78 70
tor B A B B 8 {UA 0.0004% Y . Schleyer'™
F Donaldson'* YE BF 58 AICI, 48 1k #F 28 DU & WU I —
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AR [ — Jis (exo-tetrahydrodicyclopentadiene)
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22[26
/JDL JO

adamantane
Scheme 1

clopentadiene to adamantane catalyzed by AICI,"
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Rearrangement reaction of endo-tetrahydrodicy-

F B LA A K HEA AL R
T 1 22 T Jot K B R HE A ke I B A e Ak 4 WIS
i) G, RS BROCAR Y D S0B0R J) — M (methyl-tetrahyd-
rodicyclopentadiene) #l £ =X P W7 1 JE [ vk Jr %
(exo-tetramethylenenorbornane) ff LA 75 Fig fitt fk F &
HE R B % 4 W BE (Scheme 2)247) ) H i 2 (40%~
77% )5 J5Uk e FER IO B N S AR A G H TR
WO B A 52 0 7= W) 45k, 11 R 4 MIBE (1-meth-
yl-adamantane) s 32 2 7 ¥y o [6] IF 1-F 5 4 W e AN
2-H1 3 4> Wi BE (2-methyl-adamantane) 2 [8] 77 7 5 1k
S H T A IR I Y 25 4 L e R IBOAC T A
B J5L 5 A 5 4 IR R (e ik JBOAR T AUk It 45 4 1Y
AE B B , PR 1 - NI B 7E AR ) 2 B B R
b TP e 4 W ot FL A R B AR B S5 L DK R
CHOIR T A T4, AN BE S A S AR SRR T

CH,
E e CH, @/
1-methyl-adamantane 2-methyl-adamantane

exo-tetramethylenecorbornane

——CH,

methyl- \

tetrahydrodicyclopentadiene

Scheme 2 Synthesis of methyl-adamantane via rearrange-

ment of polycyclic hydrocarbons!**”/

[l 2,1, 3-H BB WbE 1,3, 5-— H B BRIl |
1,3,5,7-VY H e 4 W o 2 22 Bk 4 W e o e B 1Y)
FAY . 3X L 55 1 BE A5 30 o AF W] B B i) 2 SR b iR T HE
B, L O O S YRS B UK R e (exo-methyl-tetra-
methylenenorbornane) | — I 5& /9 &0 B3 1% — 4 (di-
methyl-tetrahydrodicyclopentadiene) . P4 & XL ¥F ) —
ffi (tetrahydrodicyclohexadiene) #i e E HE M 1,3-—H
4 W 4E (1, 3-dimethyl-adamantane) (Scheme 3)"*
EAREER R, BAR,3- TGN R m &Y,
A7 i HE SO, H I, AT 25 2E il — SEORFRUE A AL, LE A
1, 4-— B 3 4 Nl %2 (1, 4-dimethyl-adamantane) |
1, 2-7 B 3 4 Wl &2 (1, 2-dimethyl-adamantane) |
2, 6-— H 3 4 Wl kE (2, 6-dimethyl-adamantane)
2, 4-— H 3 4 Wl ke (2, 4-dimethyl-adamantane)
2,2- " H B4 W (2, 2-dimethyl-adamantane) . H
HE o 52 4y 2z 4 PR R LR ] % 3 ok B ie
(DFT) 35545 B — H 4 I 1) A g 27 X 2 Mok

N XK 2020 % % 284 H 54 (424-434)
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T S 7 AR . A TR EARTR R R 2,6- " HI A RILE > 2,4- " H LA NI%E > 2,2-Z H 5
7N Tl ] 23 S5 KA A F) R X HL T BE B CE) 3 A 38T el EWIBE . Bl KSR BEAT 3k S8 ANERE 1Y P G M A
REZ (AG) A M R LS, a1, 3- 2 e @R RN, e R AR E 0 1,3- I L4

W e 64 35 A 30 R RE R f /D HOB R T RE SRR, e WilbE. 4545 DFT BSTHE Ko i il S HEd A p Rl o0 57
T, 3- 7 4 W 2 A g 2 R B A R . S DL o B AR AL D FT AR A T HE i P2 (Scheme 3),
N R 4 W e B A N AR E PR 9 1, 3- A i O S B AR A AR A A R S T R RO e
GRIEE > 1, 4- PG RG> 1, 2- I EEG R > R, RGBSR EEILF] 89%.

i exo-methyl- dimethyl- :
i tetramethylenenorbornane tetrahydrod|cyc|0pentad|ene telrahydrodlcyclohexadlene E

oo z@ g@

2.2 dimethyl-adamantane  2,4-dimethyl- adamantane 2 6-dimethyl-adamantane 1 \2-dimethyl-adamantane 1 A-dimethyl- adamantane
CH,
CH,

1,3-dimethyl-adamantane
4]

Scheme 3 Synthesis of 1,3-dimethyl-adamantane via rearrangement and methyl migration reactions'
R ERTFR Y A WG AR X e AR B A I A g A
Table 1 Theoretical calculation data of relative electronic energy values of six dimethyl-adamantane isomers and the corre-

sponding AG values!*

B3LYP/6-31g(d) M052X/6-31g(d) M052X/6-311g(d,p)
dimethyl-adamantanes

E. /kj-mol™ AG/kJ-mol™" E, /kJ-mol™ AG/kJ-mol™" E, /kJ-mol™ AG /kJ-mol™!
1,3-dimethyl-adamantane 0 -53.6 0 -67.6 0 -68.4
1,4-dimethyl-adamantane 11.1 —45.2 12.8 -63.2 13.4 -63.6
1,2-dimethyl-adamantane 17.5 -38.0 16.7 -55.2 17.3 -57.2
2,6-dimethyl-adamantane 23.0 -27.2 26.5 -43.9 27.8 -43.7
2,4-dimethyl-adamantane 23.8 -19.8 27.2 —42.5 28.6 —42.1
2,2-dimethyl-adamantane 33.9 -11.9 31.3 -30.9 32.1 -32.5

Note: 1) E,, is relative electronic energy. 2) AG is Gibbs free energy change.

A ) JBAT AR W o R e R 4 N ) R R (cedrane) , #2358 AICI A ATIA g o HE S vl DA 4
— U AR R R AR 0 2 W A AR, B Bk 4 WIBE TR A 90, A AL & 1, 3- 2 B Bk 4 W e (%
1 a-FIARN B-FAAR N 2 DUMU R B R & i A AR B, A R 3.6%) . 1-4.%-3,5,7-= H 54 Wi BE (1-ethyl-3,
A BE (cedrol) 28 i3 it 7K F i & AR 45 5 A= il Al R B 5, 7-trimethyl-adamantane, % & & 48.6% ) UL J H At
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Pt ik 4 W BE (Scheme 4) 21

OH —

-H,0
cedrol cedrane
H,
AICI,
-—

1-ethyl-3,5,7-trimethyl-adamantane cedrane

Scheme 4 Synthesis of 1-ethyl-3, 5, 7-trimethyl-adamantane

from a-cedrol?'”

ot 1 IBUA B < M e 5 R 3 3 SRR, T B 2 B 4K
(P20 R TR ) Y b ik <6 W e 2 B oy, LB T B 9
BLAT B 22 Bl ORT B 22 ik B 22 B0 B e A Dy UL E AT
AR o 8 it Lewis R A AL DU = BRI 0 (tetra-
hydrotricyclopentadiene, C15) & HE 2 1 68 i & A% U
R LA SR C5 B G WA, £ 45 B k-1, 2-PU S

3 4 W %E (methyl-1, 2-tetramethyleneadamantane) .

B 3t-— 2 3 4 NIl b€ (methyl-diethyl-adamantane) | B
F X 4 W %5t (methyl-diamantane ) (Scheme 5)7%, H
25 5 K 75 S5 ) 1 A7 3 e o B AR R A X A S
T B BE Jk 4 W8 %) - 24 B HE s 07 B o 2% 1%, 6 48 I
AMZ A1) Wagner-Meerwein H HE, [ 1% & HE 2 #2
TAETCE R R T (> 140 C) kAT R0 M, 75 Al-
CLAEALAE T , 4 R WA ICR R L # 60.8% . i
JE M\ 140 °C T 55 2 200 T, B8R 4 WL Y W A e %
M 18.8% 34 Jin 5] 65.8% , 1 = i 2 F 801k R 45 ™
i, BRI R M 80.5% FEARE 70.8% , A It i HL 1Y
RV (180 °C) A FIF C15 Le L & NS A o [
B i A 00 A% 50 B %o 2 7 A S 3 R W < 2 Ak R P
KIG (13.3%) , A2 T 30be 2 4 W R T R i B
2 PR AR, AT RE Y IR R — M i A A A
Al 300 5 R 5 BN 2o R R A 1 A S A A Ak
FR T, T SO AL A T 362k 0 IR A AR R o A A
il 7 B L 5 3 A Pk — i) B, B 28 C15 e 3 4 MR 11
BRI M 45.8% #2755 5] 60.0% . 25 LTk, R A1k
22 It J B HE SN S — v 3 o 1 A e S 4 AR 11
AR L= A R R A2 A . NI 2 Ae R [ s S T
B Z2 B A S0k S P e E HE S ) S R E
Poe 5L A W, Dz B A2 B JRORR IR iz A T2
7 B A b 7R A R AR A5 A A

"\
H.C (C,HJ),
+ +

tetrahydrotricycolpentadiene

methyl-1,2-tetramethyleneadamantane  methyl-diethyl-adamantane

methyl-diamantane

Scheme 5 Rearrangement of tetrahydrotricyclopentadiene to multi-alkyl diamondoids*
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WIJoE 7450 o JH o R iR R 2 A b R T P ) O
BT WM 1 R 1 ) Rl B T AICH B9 S JR 43 B0 (BMIM
=T HE-3-H IR R )
[BMIM]CI + AlICI, — [BMIM]" + [AICI, ]
[AICI,]+ AICI, — [ALCLT
[ALCLT + AlCI, — [ALCI, I

WL st ik B ) R AT 25 N [R) 1 T i
([ALCl,]= > [ALCL] > [AICI,]7) . 4 AICI, ¥ J#E /K
SYEUNTF 0.5 1 (x < 0.5), B F WA i B 7 [AL-
ClL I BEATAT AT R M, 15 4 2 1 A 20 S0 4R 3l I 41 1) 5 24
AICL, 1Y BE IR 23 B R F 0.5 B (x > 0.5), [ALCL ] F1
[ALCH, IR E YRR 24k 1 B, 52 PR A 0 i 90 % 1 (40 9k
IR B e 1) T AR s ). RIS TR  BE S X

N XK 2020 % % 284 H 54 (424-434)
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AR 1Y) Bronsted W2 P 47, 1 ik B 5 2 £k (PHC) |
R = & B (TEAC) | 1-7T JE-3-F JL ik mg £F /2 £
(BMIC) JE 1 55 1A X N 1 Lewis B2 1 A3 2 43 il )&
1457,1456,1454 cm™ (& 2)2°", 35X £ W Lewis R iR 1
E GE 38 i AICI Y B IR 43 50k R B, o fig i 2o PH B8 2%
TR Sf A 20, I H o0 7 Ak R SR A TR

° ’_ﬂm X(AICL)=0.71
5]
e #___‘yjﬂbﬂx X(AICL)=0.67
s I\ N xAC=084 |
2 x(AICI,)=0.60
NN x(MCL)=0.55
o~ SN\ XAC050 |
J\L_pu_re cetonitrilg
2500 2400 2300 2200 2100
wavenumber / cm’”
B 1 AEAICHEE R H B [ BMIM ] CI/AICH, 8 1 8 R 4% 57 72

AR/ D S
Fig.1 FT-IR spectra of [ BMIM]CI/AICI, ILs with different mole
fraction of AICI,'*

AR A B TR L — R ZH e,
£ = H I P AR ] 4 (trimethyl-tetrahydrodicy-
clopentadiene) | 4 ¥ + — %t (exo-exo-tetracyclo
[6.2.1.17°.0*7 ] dodecane) . M4 ¥ + I %¢ (tetracyclo
[9.2.1.0*"°.0%* % tetradecane) & 4= B 28 & HE 2k ol b Ft
SRR AT T | 2 BRI R A T HE R 4 IR Y
SERAE T H I A e v S A BAE OC Uk B ot Bk 4
M2 7 ) 1) A XS RE B, R %% 02 BRI pR A MO5-2X ik
17 7 BB T, e Bk W BE 7 11 5 B AT TR L Y 52 1 4
2 (8] 1) B e 22 18 ([A) I s J2 A o AR RS 1 22 18 91 T
F 2 R 2 LLE WA W A X RN R Y fE
T, o B 4 ML AE e W I SEARR, T o U B e R < M e 2

T iR AR E R A5 H o A= R DU SRR R AR

[BMIC] / AlCI,

[TEAC]/ AIC,

WA, BT R, R AR A kA
PNTE=R

7 R 22 TSR A SRR L % HE SO Y
PR R 1,3, 5-= P I RIKE(T, 3, 5-tri-
methyl-adamantane) > 1-H Jt-3-2 5 4 Wl &
(1-methyl-3-ethyl-adamantane) > 1,3, 4- = 3£ 4K
%t (1,3, 4-trimethyl-adamantane) > = H 3% U & XU FR
7% i (trimethyl-tetrahydrodicyclopentadiene) , iX it
BT, 3, 5- B 4 W b 2 1R 3R e A 1Y 7 ), R
AN, 3, 4- = IR B W B AT T RE G G R Y AT B AR
BEOMARE M 1,3, 5- = IR Wb . RIS EE 5 &
S 25 SR D 1 T AR S AR L W Scheme 67 7E i
DB A = WY 35 D 00U I 0 B A R 3 100%
Pt B A WIE (C13) EE#EPE M 80%

F2  HISTIEMRNYS B NIE =) 2 (a1
Table 2

(AE/ kl-mol™) between reactants and the corresponding
[19]

AERE2E 0

Theoretical calculation data of energy gaps

alkyl-adamantane products

hydrocarbons AE, AE, AE,
exo-endo-tetracyclododecane - -159.3 -
1,3-dimethyl-adamantane - -3402.5 -
1,4-dimethyl-adamantane - -3390.8 -
1-ethyl-adamantane - -3380.7 -
2-ethyl-adamantane - -3363.2 -
1,3,5-trimethyl-adamantane -165.6 - -
1-methyl-3-ethyl-adamantane -146.2 - -

1,3, 4-trimethyl-adamantane -145.1 - -
1,2-tetramethylene-adamantane - - -102.8

Note: 1)AE,,AE,,AE_are energy gaps of trimethyl-tetrahydrodicyclopentadiene,

exo-exo-tetracyclododecane,and tetracyclotetradecane,respectively.

L PR 0 SRR I8 M ) B B 2R AR, D A
— %t (tetracyclododecane) & & 4 Ji i exo-exo-%|
exo-endo- 1) ¥ B S 46 S N7, SR 5 B 2R E 1R Ry doe K6 AR
& WE (JE>90%) , AL 46 1, 3- 1 3 4 R ke (1, 3-di-

[PHC]  AIC,
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.
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Fig.2 FT-IR spectra of chloroaluminate ILs with different types of cationic species
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trimethyl-tetrahydrodicyclopentadiene 1,3,5-trimethyl-adamantane 1- methyl -3-ethyl-

adamantane

1,3 ,4-trimethyl-adamantane

Scheme 6 Rearrangement reactions of trimethyl-tetrahydrod-

icyclopentadiene catalyzed by ionic-liquid""*’

methyl-adamantane) . 1,4- " H 3£ & Nl%E (1, 4-dimeth-

yl-adamantane) \1-Z 54 NI%i (1-ethyl-adamantane) |
2-2. 3 4 W %t (2-ethyl-adamantane) , J< I # & UL
Scheme 7%, (AR B2 /34 IR ERUA N 06
FPUER+ e B W AR 57250 B e & EHE R
A JHEA AR R ) ot LA R W 7 1) o X B, A
R AN[R)AY BE BE 22 S B 34 , 22 PR e i e R O i
L AT 1 e B BE s MK . TEAEAL PUER A+
Y5t (tetracyclotetradecane) B HE [ 52 H , 1, 2- P03 A
4 HWIE(1, 2-tetramethyleneadamantane) f& it — 14 4 NI
2 B R 7 (%>90%) (Scheme 8)!', @I,
SRR AR TR W RE AR AL DU S =B R E RN C15
ot 3L 4 W& (FURHEL AL~ 70%, C 15 Jt Jik 4 WLk BE £
>90%) , 5 MR M fb U A = 3k 4 & HE Y A
L N i Y [ O R R AR N = S R N A 2
P Je T A ) 2 Joe Bk 4B MR A Sy — ol B I € 1 5 A
T2 BATY 5oy B M B ISR A

Aty — A

exo-endo-etracydo[6.2.1.1%.07|dodecane

e eDea

1,3-dimethy-adamantane 1 4-dimethytadamantane 1-ethyl-adamantane  2-ethyl-adamantane

Scheme 7

exo-exo-tetracyclo[6.2.1.1%* 0"'|dodecane

Rearrangement reactions of tetracyclododecane
catalyzed by ionic-liquid""”’

tetracyclo[9.2.1.0°".0*|tetradecane

1,2-tetramethyleneadamantane

Scheme 8 Rearrangement reaction of tetracyclotetradecane

catalyzed by ionic-liquid "
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T SR R SO, R 4 W e R AT B A BE S
Jﬁﬁm%ﬂ‘zﬂﬂﬁo 4 WIE 73 1 O A4S BB 5t b Y Ui
TA R A A S A R R A U BB, DA T A AR B
BNIBEAT Y . AN TE T 22 B0 e A o 1 A e i 4 I
Bt , ot AL SN P W R i H AT AR . AR
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Scheme 12 The composition of two kinds of dimethyl-adamantane fuels'

Chinese Journal of Energetic Materials, Vol.28, No.5, 2020 (424—434)

e

www.energetic-materials.org.cn



e TR R AR e i e M R A B B P BRI R o T

431

B 8 5 4 W 5E 75 (0.976 g-mL™") o [l iy T4 2 2
H 454 BA X FRIE , C15 J ik 4 Wil s B AT 40 5 14
IR T (VKA <=70 °C) o BRA9R UL, BRI 25 5 &2
5 e gk by B B DL SRR IR B % B IR 0
2 JRBH T SRR g R R R R 5 i R 1 UK
S5 T 0 T BN B e 2H SR 2 AR T e 2
SEA% Gy T B R FRRRALG , BRRE UK SRR AT

70 D-B
60 =T DA
50 I
40 -
0
20
10
0

viscosity / mm’-s”

40 30 20 40 0 10 20 30 40
temperature/ ‘C

B3 PR G K GEAR R - 40~40 SCil B

Fig.3 Viscosity of two kinds of dimethyl-adamantane fuels

from —40 °C to 40 °C""*

Bt X e A2 T PR R B R B B R L X Bl
BRORHE E VA BIE ST AR U B R 22 s Al
AL (pressure differential scanning calorimetry,
PDSC) R % Ml & 76 £ F7 TH I F2 b A i #Ad A2 k, A
T 5 R 1) 7S 4 016 3R (onset oxidation temper-
ature,OOT) . — it , FRRE A9 2 If S0 A0 I 32 B 1y, 494
BEI IR 22 8 VE U o R W ORI 2L E P R AR AS Y
J B A 2 21 R, B ROk U2 i Bk S AL B W
JE - FP 2, Hoh, 2Rk T LG ORUR Ji 1 B BINAR E |, 4% il
B J 1 A AR PR O = ik T > AR R BT > AR
JRF > B R T B AU E T LSS MR R R
P B2 S R A AR P R O HT R 4 W R R (D-A il
D-B) . = Ff i 5 JEAREIP-10 (2 0 & XA 1 0 )
FY 5 = A e 285 B R RE R)-4 (YR O 0B T — M)
HZE(P-900 By EZAM) o nl LA, = H 5 Wi e
BRORED-A L HJE 6 MIGE AR D-B B A 2 (RS 4 4
PR B ) R D-ARRRE 1, 3- S A
W8 2HL 18, 465 4 v 4 5 A 2 i D1 AR TR S B
1M D-B ARk 3 28 el At — P 3 4 M5 [) 4 S A0 44 2
L AL 0-1 A =0k 5t 1 A1 4-6 S RUK 5 -, AR EE T
i 22 BR ik EAARE(P-10 \R)-4 & %8 ), — W4 NIl ke
BREL D-A HRURR Ji - 55 /D 36 B B e Y R E
H Az A T L2 L R Y 22 BRSOk .l TS
RORL I 75 B I BT R  H PTG (2, 6- BT BEXT
HE , BHT) 19 I AJE S 25 AR HRARUA 22 5 1 1 I

CHINESE JOURNAL OF ENERGETIC MATERIALS

(El4b) . f L] DL A ) B R AR Ao 8 1 — FF R 4 )
B & A 2 B AR T L AR A 2 v R
FH L BCAR 7 4 Mot Bk JAE 7 I BB % P o e ik 4 W)
ot AEE S R o 3 Ry T A R Y e A WA 1 M AR A T
S . CMEEIT 1, 3- 3k G W ot A T BT S BR T
LA T B IR E M, R E 28 1 R PR 512 0 o
AT R (B 5)% 1, 3- B 3k & NIl e 78 420 “CHYfE
IR EEALR N T 2%, 16 470 °C Y 1H 25 2L i 5% 4k
HKINT 13%, NILTE 420~470 CIREJEHN 1,3-—H
HE G W o 2 i R R AR, AR E MR . E R IR
N (470 °C .8 h) Je W 1) i W 1A 4 43 3 %20 4 W GE AT
A, AT L BR80T R Y OB IR R, 1, 3- T 3 4
WA SR B e i AR E R o D7 IR B W 1E b 4l 4k
FTR A, AR B o FIRR S A AR A — o B 1 R B TR
R BER A PEAE AL A T IP-10, 1, 3- T F 3 S W
1 0 w09 R R ) R K Y 4 B R [E] (650 °C
5.0 MPa.2.522 s) I, #A i 5 A AR J5 e AR L, HL
gE AR AR T P-10. [, F) w0 S L 2
SE MM E E JFTOT) X 1, 3- 2 FF 3 4 M ke R ek 26 47 )
K (355 °C.5 h), 45 KR uESR 1K SR 0 kPa, i
% F JP-10 8K 45 #E (300 °C 2.5 h. 25 mmHg) . It

1,3-Z R G WIBERH X T JP-10 A B vy B PR E 1
20

| —— DA 2124 °C (a)
_ —— DB 188.5 °C
= 15 decalin = 199.2 °C
= t —JP10 1992°C
E oyl RJ-4 1624 °C ~
§ L
35
0 L
e oxiadation onset temperature 212.4
100 125 150 175 200 225
temperature/ °C
30
- DA 2157 °C (b)
_ 257 — DB 1895 C
‘g I decalin -~ 207.5°C
= 20— JP-10 2065°C
(= I — R4 179.2°C
= 151
g L
o
= 10r
g L
= 5 -
0 B 100 mg-L" BHT
~— oxiadation onset temperature —12157
100 125 150 175 200 225

temperature/ °C
4 JLBR gAY e SURRRE G AR A5 IR PDSC Ml 26 - A & (a) M
(b)100 mg- L7 HL 4 5 BHT!*
Fig.4 Non-isothermal PDSC curves of several typical hydro-
carbon fuels without (a) and with (b) 100 mg-L™" antioxi-
dant BHT'

N XK 2020 % % 284 H 54 (424-434)



432

P G, T A, SR AR SR S

conversion / %

1.0

0.8

0.6

gas yield / %

0.4

0.2

0.0

a. experiments in the batch reactor

conversion / %

1.0

| —=—693K
—— 713K
08F —a—723K
—v—T733K
0.6F —* 743K

041

gas yield / %

0.2f

0.0

0 1 2 3 4.5 6 7 8 9
t/h

b. experiments in the flowing reactor

51, 3- LA W e ARl 25 1 A P A 3 B A 7 SR N i) i A R
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Progress on Synthesis and Performance of High-Density and High-Thermal-Stability Alkyl Diamondoid Fuels

XIE Jia-wei, WANG Xiao-yu, PAN Lun, SHI Cheng-xiang, ZOU Ji-jun, ZHANG Xiang-wen

(Key Laboratory for Advanced Fuel and Propellant of Ministry of Education, School of Chemical Engineering and Technology, Tianjin University, Tianjin
300072, China)

Abstract: High-density and high-thermal-stability alkyl diamondoid fuels have drawn tremendous attention since they can pro-
vide more propulsion energy and remove excess heat for aerospace vehicles. Recent progress on synthesis of alkyl diamondoid fu-
els via rearrangement and alkylation is summarized in this review. Proposed rearrangement pathway is put forward by density
functional theory calculation and reaction results. Also, regioselective synthesis of alkyl diamondoids with specific alkyl group
(methyl, ethyl, propyl, butyl) is conducted via alkylation of adamantane derivatives. The performance of alkyl diamondoid fu-
els is highlighted including density, low-temperature performance and especially thermal stability, and correlated with the hydro-
carbon structure. The compact structure with short alkyl substituents and more rings of carbon leads to a high density, while the
low-temperature performance is dependent on the symmetry of molecular structure. The thermal stability is mainly related to the
type of carbon contained in the molecule structure, in the order of quaternary carbon > primary carbon > secondary carbon >
tertiary carbon. Through the regioselective and high throughput synthesis method which is expected to be applied in the future,
the alkyl group can be orientatedly substituted on the tertiary carbon atom of the adamantane core, and then converted to the
quaternary carbon atom, improving thermal stability while maintaining higher density of alky diamondoid.

Key words: alkyl diamondoid;high-density fuel;aviation fuel;thermal stability
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